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ARTICLE INFO ABSTRACT

Keywords: Objective: Disasters are place-based traumatic events, yet contemporary understandings of disaster recovery
Organizations often do not consider the role of community organizations. We examine organization type and proximity as they
ngh]?orhmd relate to post-disaster mental health in a longitudinal study following the 2013 Boston Marathon bombings.

;?;:s’:;m Method: Residents of metropolitan Boston (N = 846) were recruited via a probability-based sampling strategy

within weeks of the bombings and were surveyed several times over a two-year period. Residents of metropolitan
New York (N = 941) were recruited and surveyed at the same time and used for comparison due to similarities in
community demographics, geography, and disaster histories. We identified six different organization types
nearby resident: safety-based organizations, religious organizations, educational organizations, child- and fa-
mily-promoting organizations, health-based organizations, and voluntary community organizations. With pos-
sible environmental detriments (crowds and noise) or benefits of organizations amplified in areas closest to the
resident, the concentration of these local organization types was examined at different distance-based bound-
aries. Contextual data for both communities came from the U.S. Census, Google Places API, and Guidestar.
Results: For Boston metropolitan area residents, having more safety-based organizations within a half-mile to
one-mile area in the aftermath of the bombings was associated with poorer functioning six to seven months later
and greater psychological distress two years later. However, the presence of more safety-based organizations in
the one to three mile area was associated with decreased psychological distress two years later. More health-
based and voluntary community organizations in the half-mile to one-mile area were also associated with fewer
fears and worries about future adversity two years post-bombing. Exposure to the bombings and other com-
munity traumas moderated this relationship among Boston area participants.

Conclusion: Results suggest that local community organizations are not merely buildings or structures but
ecological sources of support to those in need after a disaster.

Mental health
Boston Marathon bombings

1. Introduction

One of the most publicized acts of violence in the U.S. in recent
years occurred on April 15, 2013 during the Boston Marathon. Pressure
cooker bombs detonated at the finish line and left three people dead
and around 264 people wounded, marking the first successful act of
domestic terrorism since the September 11, 2001 attacks (9/11; Yan,
2014). Like 9/11, the Boston bombings received media attention from
national and international press. As indirect exposure to disasters is
associated with mental and physical health ailments (Silver et al.,
2013), it was no surprise that residents in Boston and New York ex-
perienced acute stress symptoms in the weeks following the attack

(Holman et al., 2014). Over time, prolonged or severe acute stress may
develop into post-traumatic stress disorder (PTSD). PTSD and post-
traumatic stress (PTS) symptoms are the most frequently studied mental
health problems after natural, man-made, or technological disasters
(Neria et al., 2008).

To mitigate the effects of community trauma on individual mental
health, researchers have focused on identifying individual and inter-
personal factors related to “resilient” (adaptive) outcomes. Resilience
has been used to describe survivors of natural (e.g., Hurricane Katrina;
Harville et al., 2010) and man-made (e.g., 9/11; Neria et al., 2011)
disasters. Resilience is typically defined as a limited stress response with
rapid return to baseline. Factors associated with resilience include
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demographics (e.g., age, gender, and ethnicity; Bonanno et al., 2007)
and dynamic processes such as social support (Chan et al., 2015;
Matsuyama et al., 2016; Ozer et al.,, 2003) and service utilization
(Garfin et al., 2014). The context or space where support and services
are garnered, though an important catalyst for resilient exchanges, re-
mains a neglected area of study.

Local community organizations are a natural space to acquire tan-
gible amenities (e.g., food, blankets; Chamlee-Wright and Storr, 2009),
social support or social capital (i.e., trust, relationships, or information;
Kawachi and Subramanian, 2018; Patterson et al., 2010; Paxton, 1999),
and health services (Yun et al., 2010) post-disaster. Before a disaster,
proximity to certain types of local community organizations is asso-
ciated with residential health and welfare outcomes (e.g., crime; Wo,
2016). After a disaster, it is less clear how proximity to different types
of local community organizations may relate to an individual's psy-
chological health.

1.1. Pre-disaster studies of organizational proximity

When assessing the role of local community organizations on in-
dividual mental health, it is essential to consider the spatial location
and concentration of organizations. The location of organizations
matters because organizations are not randomly distributed across
space (e.g., access to community organizations or resources can be
better in deprived urban spaces than in deprived rural spaces; Pearce
et al., 2008), nor are individuals equally close to the same organiza-
tions. Prior studies have used the location of organizations to predict a
variety of outcomes including crime (Wo, 2016), service utilization
(Allard et al., 2003), and child maltreatment (Coulton et al., 1995).
Studies on health care, service utilization, and crime are the most
central in understanding how pre-disaster organization proximity might
be associated with individual mental health outcomes.

In studies of health service organizations, proximity to physical and
mental health service organizations have been found to be associated
with an increase in service use among residents “in-need.” Specifically,
Detroit welfare recipients (Allard et al., 2003) and veterans with sub-
stance use problems (Schmitt et al., 2003) who lived closer to mental
health and substance use facilities were significantly more likely to use
these services, even after adjusting for tract- or county-level demo-
graphics (e.g., unemployment and poverty rates) and individual-level
demographics (e.g., age, diagnoses, and vehicle access). Given that
proximity to health-based organizations is important for service utili-
zation in a pre-disaster context where “need” is largely static (for a re-
view of service utilization studies, see Higgs, 2004), it follows that or-
ganization location and concentration may be of equal or greater
importance in a post-disaster context when “need” is high.

For crime, multiple types of organizations have been examined in
relationship to pre-disaster crime rates. Slocum et al. (2013) used a
cross-sectional design to explore whether living in a block-group with a
high concentration of different organization types was associated with
decreased crime rates in the South Bronx. Of the nine organization
types tested, only two types had a mitigating effect on violent and or
property crime rates: organizations that acted as a “bridge” and orga-
nizations oriented toward children and families. Using a longitudinal
design, Wo (2016) similarly used data across nine U.S. cities to examine
how alcohol establishments, banking establishments, civic and social
organizations, and “third places” (e.g., cafes) related to crime.

Literature on the pre-disaster relationship between organizations
and people/places suggests two things. First, the spatial proximity and
concentration of organizations may inform health and behavior.
Second, the effect of local organizations varies and not all organizations
are beneficial even if they are theoretically intended to have a positive
impact on a community (e.g., civic organizations). These findings sug-
gest that local community organizations may also affect mental health
outcomes after a large-scale traumatic event like the Boston Marathon
bombings (BMB).
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1.2. Proximity to organizations in the post-disaster environment

No prior empirical research has directly examined the relationship
between the proximity of a range of community organizations and post-
disaster well-being (although see Chamlee-Wright and Storr, 2009, for a
qualitative analysis of provision of goods by religious organizations
after a disaster). However, non-disaster empirical research on organi-
zations and the built environment suggests that the presence of local
community organizations nearby may both help and hinder resident
post-disaster recovery. On the one hand, local organizations might, for
example, foster a healthy mental state post-disaster by providing con-
tinued services, support, and social capital to nearby residents or by
helping residents feel safe (Wood et al., 2008). On the other hand, it is
possible that local organizations may agitate or induce distress by at-
tracting crowds or unfamiliar people and increasing the noise level of a
neighborhood (Sullivan and Chang, 2011). As with studies of organi-
zations in a pre-disaster environment (Slocum et al., 2013; Wo, 2016),
it may be expected that the effects of living nearby local organizations
will vary depending on organization type.

In the aftermath of certain disasters (e.g., natural disasters or 9/11),
organizations themselves can be damaged. For community organiza-
tions, damage is typically structural (e.g., damaged windows), in-
formational (e.g., lost data), or indirect (e.g., an interruption in pro-
duction due to transportation problems; Tierney, 2007). To the extent
that community organizations remain intact, they can influence re-
sident recovery and may work in tandem with external (emergency)
relief aid initiatives (Berke and Campanella, 2006; Olshansky et al.,
2006; O'Sullivan et al., 2013).

Following the Disaster Research Center (DRC) typology (Dynes,
1970), disasters can change the classification of pre-existing local
community organizations into one of three types: (1) “established or-
ganizations” or disaster-ready organizations whose structure and
function is built ready to respond to disaster situations (fire stations,
hospitals, etc.); (2) “expanding organizations” or organizations whose
mission is to respond to disasters but doing so requires temporary
structural changes like recruiting and training volunteers (e.g., Red
Cross); and (3), “extending organizations” or organizations that use an
existing structural base to take on different tasks from their regular day-
to-day operations (e.g., religious institutions, schools, and small busi-
nesses; Kreps and Bosworth, 2007). The structural and functional
changes made by DRC-typed organizations can result in them benefiting
a wider array of people post-disaster than pre-disaster. The relationship
between local organizations and people thus may differ for residents
living within a disaster-exposed community compared to those in a
non-disaster area. Moreover, compared to external or temporary orga-
nizations, pre-existing local organizations can be especially committed
to the needs and welfare of residents, supporting affected populations
long after a traumatic event (Wicke and Silver, 2009). The enhanced
presence, potential benefits and costs, and non-uniformity of local or-
ganizations post-disaster make them important for understanding re-
sident short- and long-term mental health.

1.3. A study of local community organizations and post-disaster mental
health

The present study examined associations between types of local
community organizations and resident mental health after the 2013
BMB. This tragedy served as an unfortunate but unique event to study
given the extensive publicity surrounding the bombings and subsequent
lockdown, as well as the limited structural damage to the area, keeping
local community organizations intact. We examined six different or-
ganization types adopted from prior empirical research on organization
types pre-disaster (Slocum et al., 2013) and theoretical groupings of
organizations post-disaster (DRC typology; Dynes, 1970): safety-based
organizations, religious organizations, educational organizations, child-
and family-promoting organizations, health-based organizations, and



R. Jose et al.

voluntary community organizations. With possible environmental det-
riments (crowds and noise) or benefits of organizations amplified in
areas closest to the resident, the concentration of these local organi-
zation types was examined at different distance-based boundaries. Six
organization type concentrations (i.e., the number of each type) were
assessed as predictors of post-disaster acute stress, probable PTSD,
functional impairment, psychological distress, and future fears/worries,
all common psychological outcomes in the aftermath of a community
disaster (see Norris et al., 2002). Moreover, disaster-related exposure
(to the BMB and prior community traumas in the Northeast U.S.) was
tested as a moderator of the relationship between specific organization
types and mental health. As relationships with local organizations may
differ for residents living near the Boston metropolitan area compared
to elsewhere in the U.S., a second geographic area — the New York
metropolitan area — was used for comparison due to similarities in re-
sidential demographics (gender, age, race, income), geography
(northeast), walk-ability, and shared disaster histories (Superstorm
Sandy and 9/11; U.S. Census Bureau, 2013). The New York me-
tropolitan area sample enables us to assess how proximity to and con-
centration of local community organizations have differential effects on
resident mental welfare depending upon whether one is living in a
“disaster” or “non-disaster” environment, irrespective of individual
event exposure. Without such a comparison sample, it would be diffi-
cult to distinguish the utility of organizations in a post-disaster climate
from their everyday impact.

We expected that safety-based organizations (police and fire sta-
tions) and health-based organizations (e.g., hospitals) might heighten
feelings of alarm and distress if located too close because of the noise
pollution produced by sirens. However, effective safety-based organi-
zations also tend to generate feelings of security and safety among re-
sidents, aspects inversely related to psychological distress (Ziersch
et al., 2005). Thus, safety-based organizations may also reduce distress
if located at further distances. Health-based organizations at a distance
were expected to be beneficial to residents, as proximity to such orga-
nizations is often associated with increased service use for at-risk per-
sons (Allard et al., 2003).

The presence of religious organizations was expected to have a
positive effect on residents. Participation in or affiliation with religious
organizations among non-psychiatric populations has been deemed an
effective way to cope with stress and curb mental health difficulties
such as depression, anxiety, fear, suicidality, and substance use (Koenig,
2009). Child- and family-promoting organizations, such as childcare
support, may help children, parents, and families recover after a dis-
aster (Madrid and Grant, 2008). As such, child- and family-promoting
organizations were expected to benefit residents post-bombings.

Voluntary community organizations can help people form re-
lationships of companionship and support, two qualities that foster
positive mental health and well-being (Thoits, 2011). Low levels of
voluntary community membership are also thought to increase one's
chances of reporting “poor” or “fair” health (Kawachi et al., 1999). Still,
voluntary community organizations can reside in areas where residents
need more assistance (i.e., high poverty areas; Peck, 2008). Further-
more, voluntary community organizations generally need time (several
years) to improve the neighborhoods in which they reside (e.g., reduce
crime; Wo et al., 2016). The relationship between voluntary community
organizations and nearby residents in the aftermath of a disaster is
therefore less clear. Finally, for educational organizations, some re-
search supports considering them “extended organizations” that use
their facilities to offer shelter and aid after natural disasters (Chamlee-
Wright and Storr, 2009). Educational organizations would therefore be
expected to promote positive resident health outcomes post-bombings.

Disaster exposure as a moderator. Persons directly exposed to a
disaster or persons with a history of being directly exposed to other
large-scale community traumas often report high levels of acute stress,
PTSD, and functional difficulties in their aftermath (Norris et al., 2002).
Being highly distressed might also lead residents to seek out services or
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be most comforted by organizations that cater to health issues, families,
or community welfare close to home. The three organization types that
best fit these criteria are: health-based, child- and family-promoting,
and voluntary community organizations. Therefore, disaster exposure
was examined as a moderator of the relationship between said orga-
nizations and mental health outcomes assessed in the weeks or months
post-event. The focus on short-term mental health was guided by the
fact that organization concentration and trauma-exposure were ex-
pected to have a stronger impact on mental health when the event was
still relatively “new” and public distress high. Exposure to the bombings
or prior community disaster events was hypothesized to result in lower
distress symptoms if participants resided in neighborhoods with a
greater number of organizations.

2. Method
2.1. Design and data

This study used data collected as part of an ongoing longitudinal
study using the GfK KnowledgePanel. GfK is a survey research company
that has created a nationally representative web-enabled panel
(KnowledgePanel) wusing address-based sampling methodology.
Panelists complete surveys in exchange for internet access or points for
merchandise. Data were collected on representative samples of New
York and Boston metropolitan area residents two to four weeks (Wave
1: April 29-May 13, 2013) after the bombings (Boston: N = 846, par-
ticipation rate = 83%; New York: N = 941, participation rate = 74%),
six to seven months later (Wave 2: October 18-November 17, 2013;
Boston: N = 812, Wave 1 retention rate = 96%; New York: N = 901,
Wave 1 retention rate = 96%), and two years post-BMB (Wave 5: April
29-June 26, 2015; Boston: N = 635, Wave 1 retention rate = 75%; New
York: N = 699, Wave 1 retention rate = 74%). (Two additional waves
of data were collected but are not reported on as they are not relevant
to the present study.) All procedures were reviewed and approved by
the Institutional Review Board at the University of California, Irvine.

Participant residential latitude/longitude data (shifted for privacy)
were used to determine census block group IDs within ArcGIS (a spatial
software program). Neighborhood-level data (population and house-
hold income) were combined with participant data using information
from the U.S. Census American Community Survey (ACS) five-year
dataset. Local community organization information was culled using
Google Places Application Program Interface (API) and Guidestar (an
online repository of non-profit organizations), and was also combined
with participant data in ArcGIS for both Boston and New York me-
tropolitan area participants.

2.2. Participants

Metropolitan area samples excluded participants with invalid lati-
tude and longitude coordinates (Boston: n = 7; New York: n = 4),
persons who reported moving after the BMB (Boston: n = 50; New
York: n = 31), and persons with improbable block group data (i.e.,
block group population estimated as “0”; Boston: n = 1; New York:
n = 5). The final sample sizes were Boston metropolitan area: N = 788;
New York metropolitan area: N = 901.

2.3. Measures

2.3.1. Predictor variables

Demographics. Participant demographic information used included:
age (in years), gender (female =1, male = 0), race or ethnicity
(Hispanic, Black, other race, and multi-race; White as the reference
group), household income divided into eight categories (1 = less than
$24,999, 2= $25,000 to $49,999, 3= $50,000 to $74,999,
4 = $75,000 to $99,999, 5 = $100,000 to $124,999, 6 = $125,000 to
$149,999, 7 = $150,000 to $174,999, 8 = $175,000 or more), marital
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status (married or cohabitating = 1; widowed, divorced, separated, or
never married = 0), education (less than high school education = 1;
high school, some college, or Bachelor's degree or higher = 0), and
employment status (1 = paid employee or self-employed, 0 = not em-
ployed). Updated demographics collected at Wave 5 were used to
predict mental health outcomes at two years post-BMB.

Residential location. Residential latitude/longitude coordinates
were pulled around the one-year anniversary of the bombings (April
2014). To ensure participant privacy, coordinates were shifted between
100 and 2,000 feet, with the extent of shifting based on the population
density of the census block (Jose, 2018). Specifically, coordinates were
shifted 100-500, 600-1,000, 1,100-1,500, and 1,600-2,000 feet if
block density was greater than 6,177, between 2,656 and 6,176, be-
tween 422 and 2,655, and 421 or less, respectively.

Population density. The density per square mile of land area was
computed by dividing the census-estimated block-group total popula-
tion by the total land area. In square meters originally, total land area
was divided by 2,589,988 to convert it into square-mile units.

Neighborhood income. Neighborhood income was equal to the
census estimated median household income (in dollars) of the block-
group.

Local community organizations. Local community organizations
were classified into six mutually-exclusive organization types: safety-
based organizations (police and fire stations), religious organizations
(e.g., churches, synagogues, mosques), educational organizations (e.g.,
schools, universities), child- and family-promoting organizations (e.g.,
childcare centers, YMCAs), health-based organizations (e.g., hospitals,
mental health facilities), and voluntary community organizations (e.g.,
senior centers, community centers, cultural centers). Using Google
Places API and Guidestar, names, addresses, and latitude/longitude
coordinates (for Google Places API) of these six organization types were
acquired for Boston and New York metropolitan areas. For Guidestar,
addresses were geocoded in ArcGIS and Google Earth Pro to get latitude
and longitude information. Addresses that could not be geocoded (less
than 5% of entries) were dropped. Organization listings were cleaned
by a team of trained research assistants to ensure repeat and invalid
entries were removed. Counts of the total number of organizations
within a five-mile area of participants were determined in ArcGIS. The
vincenty command in STATA was then used to get the number of each
organization type at multiple, non-overlapping distance boundaries
(see “Data analysis” section).

Prior mental health. Upon entry to the GfK panel and prior to the
Wave 1 data collection, respondents completed a survey that assessed
their mental health history. Specifically, two items from the Centers for
Disease Control National Center for Health Statistics annual National
Health Interview Survey (NHIS) were used to measure pre-event mental
health. Participants were asked if a medical doctor ever diagnosed them
with depression and anxiety disorders. Before the bombings, 75.3% of
the participants had completed these questions. Missing values were
imputed using the Sequential Hot Deck Imputation method. Values
were coded as: 0 = no mental health diagnosis, 1 = one mental health
diagnosis, 2 = both depression and anxiety diagnoses. (Conducting
analyses with and without imputed data produces similar results but to
retain sample size, analyses with imputed data are reported.) To predict
Wave 5 outcomes, an updated prior mental health variable was used
that incorporated recent doctor diagnoses of anxiety or depression.

Previous community trauma exposure. At Wave 1, participants
were asked if they were directly exposed to the 9/11 attacks, Sandy
Hook Elementary School shootings, or Superstorm Sandy. Prior direct
exposure was measured individually for each event (e.g., the re-
spondent or close other directly experienced event) and then combined
to create a cumulative score ranging from 0 to 3.

Direct exposure to the BMB. Participants' exposure to the bombings
was assessed in the weeks following the event. A dichotomous measure
was created with “1” indicating direct exposure as either the participant
or close other was at, injured in, or near the Boston Marathon, in the
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lockdown area, or the participant knew someone who died; “0” in-
dicated no direct exposure.

Media exposure to the BMB. The total number of hours per day a
participant spent attending to bombing-related media (i.e., television,
online, social media, print, radio) was measured at Wave 1. The total
number of hours was recoded into a quartile-based categorical variable
(0=0-1.49h; 1=1.5-29h; 2=3-59h; 3=6h or more) re-
presenting the total number of hours per day of media exposure to the
bombings.

2.3.2. Outcome variables

Acute stress. The Stanford Acute Stress Reaction Questionnaire
(SASRQ; Cardenia et al., 2000) was used to measure acute stress re-
sponses in the weeks post-bombing (Wave 1). The SASRQ is comprised
of 30 items assessing disassociation, impairment, avoidance, re-ex-
periencing, and hyperarousal symptoms. Responses were recorded
using a six-point Likert scale ranging from “not experienced” (1) to
“very often experienced” (6). Models included a summed score of acute
stress (range: 30-180; ctsgmpre = 0.96).

Probable PTSD. Probable PTSD was measured using the four-item
Primary Care PTSD Screen (PC-PTSD; Prins et al., 2003) six to seven
months post-bombing (Wave 2). Participants were asked the frequency
with which they experienced nightmares, avoided situations or thinking
about the bombings, or felt on guard or detached from things, places, or
people after the bombings. Responses were rated using a five-point
scale ranging from “never” to “all of the time.” Items were then re-
coded to match the scale's original “yes” or “no” response categories
(0 = never, 1 = all other non-missing responses) and then summed.
Participants indicating three or four symptoms in the last month were
reclassified as “probable PTSD” (1) and those with fewer than three
symptoms deemed “not probable PTSD” (0; Prins et al., 2016).

Functional impairment. Physical and emotional functioning was
measured six to seven months post-bombing (Wave 2) using four items
modified from the Medical Outcomes Study 36-item Short-Form Health
Survey (SF-36; Ware and Sherbourne, 1992). Items asked participants
how much their health (physical and emotional) interfered with social
activities and made it difficult for them to perform work or other reg-
ular daily activities in the last week. Responses ranged from “none of
the time” (1) to “all of the time” (5). A functional impairment summary
score was created (range: 4-20; Gsgmpe = 0.84).

Psychological distress. Global distress was measured at the two year
anniversary of the bombings (Wave 5) using nine items from the 18-
item Brief Symptom Inventory (BSI-18; Derogatis, 2001). Each item was
evaluated along a five point rating scale ranging from “not at all” (0) to
“extremely” (4) to capture the prior week's distress. Responses were
summed to create a total distress score (range: 0 to 36; tympie = 0.87).

Future fears/worries. An eight-item measure assessed future fears/
worries two years post-bombing (Wave 5). Items asked how often
participants feared or worried about acts of terrorism, violence, natural
disasters, and financial difficulties affecting themselves, their families,
and or their communities in the future. Responses were rated along a
five point rating scale ranging from “never” (1) to “all of the time” (5).
A summed total score was created to represent future fears/worries
(range: 8-40; dtgmpie = 0.88).

2.4. Data analysis

The structure of the data was such that individuals (level 1) were
nested within census block groups (level 2). In some instances, parti-
cipants shared block group membership (Boston metropolitan sample:
21%; New York metropolitan sample: 4%). To determine the necessity
for a multilevel modeling strategy, null or unconditional means models
were estimated on short- (Wave 1-2) and long-term (Wave 5) mental
health outcomes post-bombings. Interclass Correlation Coefficients
(ICC) from null models indicated that block group identity explained a
significant amount of variation in Boston metropolitan area outcomes
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(23%-66%) and New York metropolitan area outcomes (29%-75%),
except for New York area functional impairment and future fears and
worries (zero clustering effect). To reduce standard error bias and Type
1 error, random intercept multilevel mixed effects models were esti-
mated to account for block group clustering. Probable PTSD (a binary
outcome) was estimated using multilevel mixed effects logistic regres-
sions. For New York area functional impairment and future fears/
worries, Ordinary Least Squares (OLS) regressions or linear regressions
were used instead since observations appeared independent (i.e., re-
sponses within block groups were no more similar than responses across
block groups) and the hierarchal nature of the data was not of sub-
stantive interest (McNeish, 2014).

Baseline models including only individual-level and block-group
predictors (i.e., population density and neighborhood income) were
estimated to interpret significant control coefficients. In subsequent
models, service-providing organization counts of each type were ex-
amined as predictors of participant mental health. Based on the possi-
bility that organizations within the neighborhood or far from the
neighborhood would have differential buffering effects, organization
counts were generated within a half-mile area or “immediate environ-
ment”, half-mile to within a one-mile area or “proximal environment”,
one mile to within a three mile area or “near-distal environment”, and
three miles to within a five mile area or “distal environment.” Due to
statistical collinearity issues for educational and religious organiza-
tions, the latter distances were combined and referred to as the “outside
environment” (one mile to within a five mile area). Findings reported
below are presented by organization type.

Moderation analyses were included to predict whether the re-
lationship between residential proximity to organizations and short-
term mental health (i.e., acute stress, probable PTSD, and functional
impairment) varied depending on the level of direct bombing exposure
or prior community trauma exposure. To test the moderating effects of
disaster exposure, interaction terms were generated with one-mile
counts of three organization types: child- and family-promoting orga-
nizations, health-based organizations, and voluntary community orga-
nizations. The decision to use one-mile organization counts over other
count areas (e.g., half mile or five mile count areas) was due to the
desire to capture a sizeable portion of the neighborhood while still in-
cluding organizations close to participant residences. Significant inter-
actions were plotted as figures using predictive margin values. All
models were estimated separately based on sampled area (Boston and
New York metropolitan).

3. Results

Baseline model results and descriptive statistics can be found in
Supplemental Tables S1-S3. Below we review the significant direct ef-
fects between organization type counts and mental health outcomes for
Boston (Table 1) and New York (Table 2) metropolitan residents.

3.1. Safety-based organizations

The number of safety-based organizations was significantly asso-
ciated with acute stress, functional impairment, and psychological
distress among Boston metropolitan residents. For acute stress, each
additional safety-based organization in the proximal environment was
associated with 1.25 units increase in acute stress scores (p < .05). For
functional impairment, each additional safety-based organization in the
immediate environment and proximal environment was associated with
a 0.31 and 0.20 unit increase in functional impairment (in order;
p < .05), controlling for all other variables. For general psychological
distress measured two years post-bombings, having more safety-based
organizations in the proximal environment was associated with a 0.38
unit increase in distress scores (p < .05). However, having more
safety-based organizations in the near-distal environment was asso-
ciated with a 0.13 unit decrease in distress scores (p < .01), controlling
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for all other variables. Safety-based organizations were not significantly
associated with short- or long-term mental health for New York me-
tropolitan area residents.

3.2. Religious organizations

There were no statistically significant relationships between re-
ligious organization counts and mental health outcomes for Boston
metropolitan residents. For New York metropolitan residents, having
more religious organizations in the immediate and proximal environ-
ment was associated with a 0.19 unit decrease and 0.11 unit increase in
acute stress symptoms (in order; p < .05).

3.3. Educational organizations

The presence of educational organizations in the Boston me-
tropolitan area was not associated with resident welfare in the weeks,
months, and years following the bombing. In contrast, for New York
metropolitan residents, having one more educational organization in
the outside environment was associated with a 0.01 unit increase in
reported acute stress scores (p < .05).

3.4. Child- and family-promoting organizations

No significant relationships were reported between the number of
child- and family-promoting organizations and mental health outcomes
for Boston metropolitan residents. For each additional child- and fa-
mily-promoting organization within the near-distal environment, re-
ported acute stress increased by 0.32 units among New York me-
tropolitan residents (p < .05).

3.5. Health-based organizations

For Boston metropolitan area residents, each additional health-
based organization in the proximal environment was associated with a
0.75 unit decrease in future fears/worries, while each additional health-
based organization in the distal environment was associated with a 0.27
unit increase in acute stress scores (p < .05). For New York me-
tropolitan area residents, more health-based organizations in the im-
mediate and near-distal environments were correlated with a 0.80 unit
(p < .05) and 0.17 unit (p < .01) decrease in psychological distress,
respectively.

3.6. Voluntary community organizations

Among Boston metropolitan residents, the addition of one voluntary
community organization in the near-distal environment was associated
with a 0.07 unit increase in functional impairment (p < .01), whereas
the addition of one voluntary community organization in the distal
environment was associated with a 0.04 unit decrease in functional
impairment (p < .05). Having more voluntary community organiza-
tions in the proximal environment was associated with a 0.55 unit
decrease in reported future fears/worries (p < .05), adjusting for all
relevant covariates. No significant associations between voluntary
community organizations and mental health outcomes were seen
among New York metropolitan participants. (For complete model re-
sults regarding organization type, see Supplemental Tables S4-S15.)

3.7. Direct exposure and previous community trauma exposure as
moderators

Direct exposure to the BMB and direct exposure to previous com-
munity traumas (i.e., 9/11, Sandy Hook, and Superstorm Sandy) sig-
nificantly moderated the effect of organizations on Boston metropolitan
area residents' short-term mental health (p < .05). Among those who
were directly exposed to the bombings, more child- and family-
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Table 1
Boston metropolitan area sample organization count effects.
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Acute Stress (Nobs =777;
Nclusters = 617)

Probable PTSD (Nobs =
649; Nclusters = 523)

Functional Impairment (Nobs
=649; Nclusters = 522)

Future Fears/Worries (Nobs
=571; Nclusters = 464)

Psychological Distress (Nobs
=573; Nclusters = 466)

b (95% CI) OR (95% CI) b (95% CI) b (95% CI) b (95% CI)

Safety-Based

Immediate 0.22 (-1.62,2.07) 0.71 (0.40,1.27) 0.31 (0.02,0.61) * 0.13 (—0.34,0.59) —0.24 (—0.86,0.38)

Proximal 1.25 (0.12,2.37) * 1.34 (0.97,1.85) 7 0.20 (0.03,0.37) * 0.38 (0.09,0.67) * -0.23 (—0.62,0.16)

Near-Distal —0.18  (—0.51,0.14) 0.94  (0.85,1.03) —0.04 (—0.09,0.01) —-0.13 (-0.21,-0.04) ** —0.06 (-0.17,0.05)

Distal 0.14  (-0.06,0.34) 1.04  (0.98,1.10) 0.00 (—0.03,0.03) 0.03 (—0.02,0.08) 0.03 (—0.04,0.09)
Religious

Immediate 0.06  (—0.33,0.46) 1.04  (0.92,1.18) —0.02 (—0.08,0.04) —-0.03 (—0.14,0.08) 0.04 (-0.10,0.18)

Proximal —-0.01 (-0.25,0.22) 0.94  (0.87,1.01) —-0.00 (—0.04,0.04) —-0.00 (—0.06,0.06) —0.05 (—-0.13,0.03)

Outside 0.01 (—0.01,0.02) 1.00 (1.00,1.01) { —0.00 (—0.00,0.00) —0.00 (—0.00,0.00) 0.00 (—0.00,0.00)
Educational

Immediate —0.35  (-—1.20,0.50) 1.06  (0.84,1.33) 0.09 (—0.04,0.22) 0.00 (-0.21,0.22) 0.19 (-0.10,0.48)

Proximal 0.05  (—0.41,0.50) 0.99  (0.88,1.13) —0.05 (-0.12,0.02) —-0.06 (-0.17,0.06) -0.12 (-0.27,0.03)

Outside 0.02 (—0.01,0.04) 1.00 (1.00,1.01) —0.00 (—0.00,0.00) 0.00 (—0.01,0.01) —0.00 (—0.01,0.01)
Child- and Family-Promoting

Immediate 0.69 (-1.72,3.10) 1.21 (0.61,2.43) 0.17 (—0.23,0.57) 0.02 (-0.57,0.62) 0.24 (-0.55,1.02)

Proximal —-1.12 (—2.68,0.44) 0.63 (0.38,1.04) { —0.08 (—0.32,0.15) 0.22 (—0.16,0.61) —0.45 (—0.97,0.07) T

Near-Distal 0.09  (-0.35,0.52) 1.04  (0.92,1.18) 0.04 (-0.03,0.11) —-0.02 (—0.14,0.09) 0.02 (—0.14,0.17)

Distal 0.14  (-0.16,0.44) 1.03 (0.95,1.11) —0.04 (—0.09,0.00) T —-0.02 (-0.10,0.06) —0.02 (-0.12,0.09)
Health-Based

Immediate 0.46 (—2.26,3.19) 0.89 (0.36,2.19) 0.33 (—0.11,0.77) 0.49 (-0.20,1.17) 0.21 (—0.69,1.11)

Proximal -0.63  (—2.34,1.09) 099  (0.63,1.56) 0.06 (-0.20,0.32) 0.00 (—0.47,0.48) -0.75 (-1.37,-0.12) *

Near-Distal —0.05  (—0.37,0.28) 1.00  (0.91,1.10) —0.02 (-0.07,0.03) —-0.03 (=0.12,0.05) —0.03 (—0.14,0.09)

Distal 0.27 (0.04,0.49) 1.03 (0.97,1.10) 0.01 (—0.03,0.04) 0.00 (—0.05,0.06) 0.02 (—0.05,0.09)
Voluntary

Immediate -1.15  (—3.15,0.85) 0.93 (0.50,1.73) 0.01 (-0.31,0.33) 0.24 (-0.27,0.74) 0.16 (-0.51,0.83)

Proximal -0.40  (-1.74,0.93) 1.04  (0.74,1.47) —-0.10 (-0.31,0.11) 0.13 (-0.22,0.49) —0.55 (-1.02,-0.08) *

Near-Distal 0.08  (-0.22,0.37) 1.03 (0.94,1.12) 0.07 (0.02,0.12) ¥ —0.01 (—0.09,0.06) —0.03 (-0.13,0.07)

Distal 0.12  (-0.09,0.33) 1.00  (0.94,1.06) —0.04 (-0.07,-0.01) * —-0.01 (—0.06,0.04) 0.02 (—0.05,0.09)

ip < .10.*p < .05. **p < .01.

Note. Organization counts are within a half-mile (immediate environment), half-mile to within 1-mile (proximal environment), 1-mile to within 3-miles (near-distal
environment), 3-miles to within 5-miles (distal environment), and or 1-mile to within 5-miles (outside environment). Multilevel models adjust for individual-level
covariates (age, race/ethnicity, gender, income, marital status, education, employment, prior mental health, direct exposure, media exposure to the bombings, and
previous community trauma exposure) and block-level covariates (population density and neighborhood income).

promoting organizations located within one mile of one's residence was
associated with lower acute stress scores (see Fig. 1). For the previous
community trauma exposure interaction, the few persons directly ex-
posed to all three events (Boston: n = 3) were grouped with persons
exposed to two events. The risk of being classified as having “probable
PTSD” was lower among those with more previous community trauma
exposure who also lived near more voluntary community organizations
(see Fig. 2). (For model statistics, see Supplemental table S16.)

4. Discussion

To our knowledge, this study is the first to examine the relationship
between local community organizations and mental health and well-
being following a community-wide disaster. Prior work found that local
organizations were associated with pre-disaster health and well-being
(e.g., Coulton et al., 1995), often aid in post-disaster relief efforts
(Dynes, 1970; O'Sullivan et al., 2013; Wicke and Silver, 2009), and that
community-level factors are of equal importance to individual-level
ones in general (Diez-Roux, 1998). With the exception of safety-based
and health-based organizations, it was expected that the presence of
more service-providing organizations close to one's residence would be
associated with lower levels of distress. Furthermore, as the event oc-
curred in Boston, the beneficial role of organizations was expected to be
more pronounced among Boston metropolitan area residents than
among New York metropolitan area residents.

As hypothesized, more safety-based organizations in the immediate
and proximal environments were associated with poor mental health
outcomes, whereas having more of these organizations somewhat fur-
ther away (in the near-distal environment) was associated with less
psychological distress. These significant relationships were only found

for Boston metropolitan area residents, suggesting that the presence of
safety-based organizations in a post-disaster environment may be dif-
ferent than in a non-disaster environment. One reason for this differ-
ence might be that after a disaster, residents may be more attuned to or
wary of the sounds and sights of police and fire persons. Contrary to
expectations, heath-based organizations in the immediate, proximal,
and or near-distal environments were associated with fewer future
fears/worries among Boston metropolitan area residents and lower
psychological distress among New York metropolitan area residents. At
the distal environment, more health-based organizations corresponded
to higher reported acute stress scores by Boston metropolitan area re-
sidents. For health-based organizations, proximity has been found to
correspond with use pre-disaster (e.g., Schmitt et al., 2003), which may
underlie the association found.

For educational and child- and family-promoting organizations in
the New York area, having more of these organizations at a distance
was associated with higher acute stress symptoms. However, no sig-
nificant relationship emerged between Boston metropolitan area re-
sident mental health and educational or child- and family-promoting
organizations, suggesting that such organizations may function differ-
ently in a pre-disaster environment. Religious organizations and vo-
luntary community organizations were hypothesized to have distress
buffering capacities, yet findings were mixed. For New York area re-
sidents, a greater concentration of religious organizations in the im-
mediate environment was indeed associated with lower acute stress
scores but, the opposite relationship emerged when considering the
religious organizations in the proximal environment. For Boston area
residents, having a greater number of voluntary community organiza-
tions in the distal and proximal environments was associated with
fewer functional impairments and future fears/worries, while at the
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Fig. 1. Relationship between child- and family-promoting organizations, direct
exposure to the bombings, and acute stress scores (Boston metropolitan area).
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Fig. 2. Relationship between voluntary community organizations, previous
community trauma exposure, and probable PTSD (Boston metropolitan area).

near-distal environment having more voluntary community organiza-
tions was associated with greater functional impairment. Heightened
distress for those with many religious organizations outside their im-
mediate neighborhood might be a consequence of these organizations
being feared as “targets” for future terrorism, reminders of post-9/11
crimes committed against religious persons or structures, or perhaps
due to the increased crowds found close to religious organizations. Also,
the greater functional impairment reported by residents living around
voluntary community organizations could be driven by the fact that
such organizations tend to exist in areas of high need and cater to at-
risk, vulnerable populations.

None of the organization types measured at different distance
boundaries were significantly and directly associated with resident
probable PTSD (both samples), functional impairment, or future fears/
worries (New York metropolitan area sample only). The lack of findings
for New York metropolitan residents was not entirely unexpected as
most organizations would not be anticipated to bear on resident mental
health and functioning unless residents were exposed to the bombings.
Models examining disaster exposure as a moderator suggest that re-
sidents in a disaster environment with recent or previous disaster ex-
posure may benefit more from child- and family-promoting and vo-
luntary community organizations in their neighborhood.

In the Boston metropolitan area, residents who were directly ex-
posed to the bombings reported lower acute stress scores, on average,
with more child- and family-promoting organizations nearby. However,
Boston metropolitan area residents not directly exposed to the bomb-
ings who had more of these organizations nearby reported higher acute
stress scores. Similarly, having a history of direct community trauma
exposure and living near more voluntary community organizations was
associated with a reduced chance of being labelled as having “probable
PTSD.” As Seery et al. (2010) found, having some history of cumulative
lifetime adversity was associated with reduced mental health ailments
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over a two year period. This protective effect of prior adversities on
well-being may also exist when considering previous community
traumas. Previous direct exposure to other community traumas may
provide residents with an opportunity to engage with or learn about
different local community organizations. Doing so may foster positive
memories, increase comfort with such organizations, or lower anxiety
because residents know how to access available resources (Sullivan and
Chang, 2011) - perhaps facilitating effective future use.

4.1. Limitations

Though our findings are suggestive, some limitations must be ac-
knowledged. First, although our participation rate at the start of the
study was high, it is likely that individuals who were most affected by
the bombings (those injured or hospitalized) were not included in our
sample. Second, despite retention being reasonably high across all
waves of data collection, attrition resulted in a sample over time that
was older and wealthier ( drop-out however was not predicted by acute
stress at Wave 1). Third, residents' latitude and longitude coordinates
were shifted to protect the anonymity of respondents. The degree of
shifting varied, with urban areas only shifted a small amount.
Nonetheless, it would have been ideal to have the precise latitude and
longitude coordinates to increase the accuracy of ecological analyses
(block group and organization estimates). Fourth, the process of
cleaning and checking the organization entries was labor- and time-
intensive. Better practices to deal with such high volume of data,
especially data scraped using Google Places API, would benefit future
research efforts. Finally, although we were able to obtain information
on the proximity and concentration of organizations, we did not collect
information on organization participation or use. Therefore, this study
cannot comment on how far residents travelled for different services, or
how efficacious residents found local community organizations post-
disaster. Nonetheless, we maintain that organizational proximity may
benefit residents by providing a sense of security that comes from their
presence in the community, rather than from direct organizational use
or participation, per se. Future research might test this hypothesis di-
rectly.

5. Conclusions

Disasters — both man-made and natural — occur with increasing
regularity (FEMA, 2017). These events can not only disrupt the func-
tioning of local communities but can negatively influence the welfare of
residents. Bringing scientific data to bear on the post-disaster environ-
ment can facilitate social and economic recovery. To date, studies on
the post-disaster recovery of residents have focused almost exclusively
on the individual-level or interpersonal factors associated with well-
being (e.g., Ozer et al., 2003). Community factors, however, remain an
important, understudied predictor of mental health. Future studies
should continue to study the possible protective nature of local com-
munity organizations after disasters. Efforts to understand local com-
munity organization use and attachment to organizations after man-
made disasters also remain an interesting avenue for future research.
Replication studies should focus on disaster events of a similar magni-
tude and nature, where structural damage is localized.

After a disaster, external relief aid is brought into communities to
foster recovery. Findings suggest that these external initiatives should
consider the availability of local community organizations when allo-
cating services and support. Governments might consider investing in
service-providing local community organizations in advance of dis-
asters and in their aftermath. Doing so may prove to be an economical
and efficient way to promote resident and community resilience.
Furthermore, focusing on local organizations pre-disaster can help
identify persons or areas at-risk for poor outcomes.

While local community organizations themselves can both help and
hinder recovery after a disaster, they still tend to do more “good” than
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“harm” to those most affected by the disaster. Findings showed that
Boston area residents with more safety-based organizations at a dis-
tance and more health-based organizations close by reported better
mental health outcomes post-disaster. Residents with direct or previous
disaster exposure also benefited psychologically from having more
child and family organizations and voluntary community organizations
within one mile of their residence. Expanding our understanding of the
complex role of local community organizations can help promote re-
sident — as well as community — recovery post-disaster.

Acknowledgements

Project funding provided by US National Science Foundation grants
BCS-1342637, BCS-1451812, and BCS-1650792 to Drs. Silver and
Holman. We thank Dana Rose Garfin for assistance with the larger
project design, Adam Boessen and Young-An Kim for helping with the
extraction or geocoding of organization data, John Hipp for providing
conceptual and statistical support throughout the study, and Katherine
Luo Lee, Giancarlo Pasquini, Kailee Shizuko Romberg, Carly Steinberg,
Jessenia De Leon, Danielle Rodgers, Caitlin Cole, Marissa Marquez,
Rachel S. Obstfeld, and Sam Koshy for assistance with the collection
and cleaning of organization data.

Appendix A. Supplementary data

Supplementary data related to this article can be found at https://
doi.org/10.1016/j.socscimed.2018.08.019.

References

Allard, S.W., Tolman, R.M., Rosen, D., 2003. Proximity to service providers and service
utilization among welfare recipients: the interaction of place and race. J. Pol. Anal.
Manag. 22 (4), 599-613. https://doi.org/10.1002/pam.10157.

Berke, P.R., Campanella, T.J., 2006. Planning for postdisaster resiliency. Ann. Am. Acad.
Polit. Soc. Sci. 604, 192-207. https://doi.org/10.1177,/0002716205285533.

Bonanno, G.A., Galea, S., Bucciarelli, A., Vlahov, D., 2007. What predicts psychological
resilience after disaster? The role of demographics, resources, and life stress. J.
Consult. Clin. Psychol. 75 (5), 671-682. https://doi.org/10.1037/0022-006X.75.5.
671.

Cardeiia, E., Koopman, C., Classen, C., Waelde, L.C., Spiegel, D., 2000. Psychometric
properties of the Stanford Acute Stress Reaction Questionnaire (SASRQ): a valid and
reliable measure of acute stress. J. Trauma Stress 13 (4), 719-734.

Chamlee-Wright, E., Storr, V.H., 2009. Club goods and post-disaster community return.
Ration. Soc. 21 (4), 429-458.

Chan, C.S., Lowe, S.R., Weber, E., Rhodes, J.E., 2015. The contribution of pre- and
postdisaster social support to short-and long-term mental health after Hurricanes
Katrina: a longitudinal study of low-income survivors. Soc. Sci. Med. 138, 38-43.
https://doi.org/10.1016/j.socscimed.2015.05.037.

Coulton, C.J., Korbin, J.E., Su, M., Chow, J., 1995. Community level factors and child
maltreatment rates. Child Dev. 66, 1262-1276.

Derogatis, L.R., 2001. Brief Symptom Inventory 18: Administration, Scoring and
Procedures Manual. NCS Assessments, Minneapolis, MN.

Diez-Roux, A.V., 1998. Bringing context back into epidemiology: variables and fallacies in
multilevel analysis. Am. J. Publ. Health 88, 216-222.

Dynes, R.R., 1970. Organized Behavior in Disaster. Lexington Books, New York.

Federal Emergency Management Agency, 2017. Disaster declarations by year. Retrieved
from: https://www.fema.gov/disasters/year.

Garfin, D.R., Juth, V., Silver, R.C., Ugalde, F.J., Linn, H., Inostroza, M., 2014. A national
study of healthcare service utilization and substance use after the 2010 Chilean
earthquake. Psychiatr. Serv. 65 (11), 1392-1395.

Harville, E.W., Xiong, X., Buekens, P., Pridjian, G., Elkind-Hirsch, K., 2010. Resilience
after Hurricane Katrina among pregnant and postpartum women. Wom. Health Issues
20 (1), 20-27. https://doi.org/10.1016/j.whi.2009.10.002.

Higgs, G., 2004. A literature review of the use of GIS-based measures of access to health
care services. Health Serv. Outcome Res. Meth. 5, 119-139.

Holman, E.A., Garfin, D.R,, Silver, R.C., 2014. Media's role in broadcasting acute stress
following the Boston Marathon bombings. Proc. Nat. Acad. Sci. U.S.A. 111 (1),
93-98. https://doi.org/10.1073/pnas.1316265110.

Jose, R., 2018. Mapping the mental health of residents after the 2013 Boston Marathon
bombings. J. Trauma Stress 31, 480-486. https://doi.org/10.1002/jts.22312.

Kawachi, I., Kennedy, B.P., Glass, R., 1999. Social capital and self-rated health: a con-
textual analysis. Am. J. Publ. Health 89 (8), 1187-1193.

Kawachi, 1., Subramanian, S.V., 2018. Social epidemiology for the 21st century. Soc. Sci.
Med. 196, 240-245. https://doi.org/10.1016/j.socscimed.2017.10.034.

375

Social Science & Medicine 222 (2019) 367-376

Koenig, H.G., 2009. Research on religion, spirituality, and mental health: a review. Can. J.
Psychiatr. 54 (5), 283-291.

Kreps, G.A., Bosworth, S.L., 2007. Organizational adaptation to disaster. In: Rodriguez,
H., Quarantelli, E.L., Dynes, R.R. (Eds.), Handbook of Disaster Research. Springer,
New York, NY, pp. 297-315.

Madrid, P.A., Grant, R., 2008. Meeting mental health needs following a natural disaster:
lessons from Hurricane Katrina. Prof. Psychol. Res. Pract. 39 (1), 86-92. https://doi.
org/10.1037/0735-7028.39.1.86.

McNeish, D.M., 2014. Analyzing clustered data with OLS regression: the effect of a
hierarchical data structure. Multiple Linear Regression Viewpoints 40, 11-16.

Matsuyama, Y., Aida, J., Hase, A., Sato, Y., Koyama, S., Tsuboya, T., Osaka, K., 2016. Do
community- and individual-level social relationships contribute to the mental health
of disaster survivors?: A multilevel prospective study after the Great East Japan
Earthquake. Soc. Sci. Med. 151, 187-195. https://doi.org/10.1016/j.socscimed.
2016.01.008.

Neria, Y., DiGrande, L., Adams, B.G., 2011. Posttraumatic stress disorder following the
September 11, 2001, terrorist attacks: a review of the literature among highly ex-
posed populations. Am. Psychol. 66 (6), 429-446. https://doi.org/10.1037/
a0024791.

Neria, Y., Nandi, A., Galea, S., 2008. Post-traumatic stress disorder following disasters: a
systematic review. Psychol. Med. 38 (4), 467-480. https://doi.org/10.1017/
S0033291707001353.

Norris, F.H., Friedman, M.J., Watson, P.J., Byrne, C.M., Diaz, E., Kaniasty, K., 2002.
60,000 disaster victims speak: Part I. An empirical review of the empirical literature,
1981-2001. Psychiatr. Interpers. Biol. Process. 65 (3), 207-239.

Olshansky, R.B., Johnson, L.A., Topping, K.C., 2006. Rebuilding communities following
disaster: lessons from Kobe and Los Angeles. Built Environ. 32 (4), 354-374.

O'Sullivan, T.L., Kuziemsky, C.E., Toal-Sullivan, D., Corneil, W., 2013. Unraveling the
complexities of disaster management: a framework for critical social infrastructure to
promote population health and resilience. Soc. Sci. Med. 93, 238-246. https://doi.
org/10.1016/j.socscimed.2012.07.040.

Ozer, E.J., Best, S.R., Lipsey, T.L., Weiss, D.S., 2003. Predictors of posttraumatic stress
disorder and symptoms in adults: a meta-analysis. Psychol. Bull. 129, 52-71.

Patterson, O., Weil, F., Patel, K., 2010. The role of community in disaster response:
conceptual models. Popul. Res. Pol. Rev. 29 (2), 127-141. https://doi.org/10.1007/
s11113-009-9133-x.

Paxton, P., 1999. Is social capital declining in the United States? A multiple indicator
assessment. Am. J. Sociol. 105 (1), 88-127.

Pearce, J., Witten, K., Hiscock, R., Blakely, T., 2008. Regional and urban - rural variations
in the association of neighbourhood deprivation with community resource access: a
national study. Environ. Plann. 40, 2469-2489. https://doi.org/10.1068/a409.

Peck, L.R., 2008. Do antipoverty nonprofits locate where people need them? Evidence
from a spatial analysis of Phoenix. Nonprofit Voluntary Sect. Q. 37, 138-151. https://
doi.org/10.1177/0899764006298963.

Prins, A., Bovin, M.J., Smolenski, D.J., Marx, B.P., Kimerling, R., Jenkins-Guarnieri, M.A.,
et al., 2016. The Primary Care PTSD Screen for DSM-5 (PC-PTSD-5): development
and evaluation within a veteran primary care sample. J. Gen. Intern. Med. 31 (10),
1206-1211.

Prins, A., Ouimette, P., Kimerling, R., Cameron, R.P., Hugelshofer, D.S., Shaw-Hegwer, J.,
et al., 2003. The Primary Care PTSD screen (PC-PTSD): development and operating
characteristics. Prim. Care Psychiatr. 9 (1), 9-14.

Schmitt, S.K., Phibbs, C.S., Piette, J.D., 2003. The influence of distance on utilization of
outpatient mental health aftercare following inpatient substance abuse treatment.
Addict. Behav. 28 (6), 1183-1192. https://doi.org/10.1016/50306-4603(02)
00218-6.

Seery, M.D., Holman, E.A., Silver, R.C., 2010. Whatever does not kill us: cumulative
lifetime adversity, vulnerability, and resilience. J. Pers. Soc. Psychol. 99 (6),
1025-1041. https://doi.org/10.1037/a0021344.

Silver, R.C., Holman, E.A., Andersen, J.P., Poulin, M., McIntosh, D.N., Gil-Rivas, V., 2013.
Mental- and physical-health effects of acute exposure to media images of the
September 11, 2001, attacks and the Iraq War. Psychol. Sci. 24 (9), 1623-1634.

Slocum, L.A., Rengifo, A.F., Choi, T., Herrmann, C.R., 2013. The elusive relationship
between community organizations and crime: an assessment across disadvantaged
areas of the South Bronx. Criminology 51 (1), 167-216.

Sullivan, W.C., Chang, C., 2011. Mental health and the built environment. In:
Dannenberg, A.L., Frumkin, H., Jackson, R.J. (Eds.), Making Healthy Places: A Built
Environment for Health, Well-being, and Sustainability. Island Press, Washington,
D.C, pp. 106-116.

Thoits, P.A., 2011. Mechanisms linking social ties and support to physical and mental
health. J. Health Soc. Behav. 52 (2), 145-161.

Tierney, K.J., 2007. Businesses and disasters: vulnerability, impacts, and recovery. In:
Rodriguez, H., Quarantelli, E.L., Dynes, R.R. (Eds.), Handbook of Disaster Research.
Springer, New York, NY, pp. 275-296.

U.S. Census Bureau, 2013. 2013 American Community Survey 1-year estimates.
Retrieved from: https://www.census.gov/programssurveys/acs/.

Ware, J.E., Sherbourne, C.D., 1992. The MOS 36-item short-form health survey (SF-36): L.
Conceptual framework and item selection. Med. Care 30 (6), 473-483.

Wicke, T., Silver, R.C., 2009. A community responds to collective trauma: an ecological
analysis of the James Byrd murder in Jasper, Texas. Am. J. Community Psychol. 44,
233-248. https://doi.org/10.1007/510464-009-9262-8.

Wo, J.C., 2016. Community context of crime: a longitudinal examination of the effects of
local institutions on neighborhood crime. Crime Delinquen. 62 (10), 1286-1312.

Wo, J.C., Hipp, J.R., Boessen, A., 2016. Voluntary organizations and neighborhood crime:
a dynamic perspective. Criminology 54 (2), 212-241.


https://doi.org/10.1016/j.socscimed.2018.08.019
https://doi.org/10.1016/j.socscimed.2018.08.019
https://doi.org/10.1002/pam.10157
https://doi.org/10.1177/0002716205285533
https://doi.org/10.1037/0022-006X.75.5.671
https://doi.org/10.1037/0022-006X.75.5.671
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref4
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref4
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref4
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref5
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref5
https://doi.org/10.1016/j.socscimed.2015.05.037
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref7
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref7
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref8
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref8
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref9
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref9
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref10
https://www.fema.gov/disasters/year
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref12
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref12
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref12
https://doi.org/10.1016/j.whi.2009.10.002
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref14
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref14
https://doi.org/10.1073/pnas.1316265110
https://doi.org/10.1002/jts.22312
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref16
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref16
https://doi.org/10.1016/j.socscimed.2017.10.034
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref18
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref18
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref19
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref19
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref19
https://doi.org/10.1037/0735-7028.39.1.86
https://doi.org/10.1037/0735-7028.39.1.86
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref21
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref21
https://doi.org/10.1016/j.socscimed.2016.01.008
https://doi.org/10.1016/j.socscimed.2016.01.008
https://doi.org/10.1037/a0024791
https://doi.org/10.1037/a0024791
https://doi.org/10.1017/S0033291707001353
https://doi.org/10.1017/S0033291707001353
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref25
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref25
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref25
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref26
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref26
https://doi.org/10.1016/j.socscimed.2012.07.040
https://doi.org/10.1016/j.socscimed.2012.07.040
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref28
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref28
https://doi.org/10.1007/s11113-009-9133-x
https://doi.org/10.1007/s11113-009-9133-x
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref30
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref30
https://doi.org/10.1068/a409
https://doi.org/10.1177/0899764006298963
https://doi.org/10.1177/0899764006298963
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref33
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref33
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref33
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref33
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref34
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref34
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref34
https://doi.org/10.1016/s0306-4603(02)00218-6
https://doi.org/10.1016/s0306-4603(02)00218-6
https://doi.org/10.1037/a0021344
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref37
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref37
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref37
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref38
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref38
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref38
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref39
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref39
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref39
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref39
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref40
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref40
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref41
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref41
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref41
https://www.census.gov/programssurveys/acs/
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref43
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref43
https://doi.org/10.1007/s10464-009-9262-8
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref45
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref45
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref46
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref46

R. Jose et al.

Wood, L., Shannon, T., Bulsara, M., Pikora, T., McCormack, G., Giles-Corti, B., 2008. The
anatomy of the safe and social suburb: an exploratory study of the built environment,
social capital and residents' perceptions of safety. Health Place 14 (1), 15-31. https://
doi.org/10.1016/j.healthplace.2007.04.004.

Yan, H., 2014, April 21. Boston Marathon Security: How Can You Keep 26.2 miles Safe?
CNN. Retrieved from. http://www.cnn.com/2014/04,/20/us/boston-marathon-

Social Science & Medicine 222 (2019) 367-376

security/.

Yun, K., Lurie, N., Hyde, P.S., 2010. Moving mental health into the disaster-preparedness
spotlight. N. Engl. J. Med. 363 (13), 1193-1195.

Ziersch, A.M., Baum, F.E., MacDougall, C., Putland, C., 2005. Neighbourhood life and
social capital: the implications for health. Soc. Sci. Med. 60 (1), 71-86.


https://doi.org/10.1016/j.healthplace.2007.04.004
https://doi.org/10.1016/j.healthplace.2007.04.004
http://www.cnn.com/2014/04/20/us/boston-marathon-security/
http://www.cnn.com/2014/04/20/us/boston-marathon-security/
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref49
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref49
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref50
http://refhub.elsevier.com/S0277-9536(18)30443-X/sref50

	Community organizations and mental health after the 2013 Boston Marathon bombings
	Introduction
	Pre-disaster studies of organizational proximity
	Proximity to organizations in the post-disaster environment
	A study of local community organizations and post-disaster mental health

	Method
	Design and data
	Participants
	Measures
	Predictor variables
	Outcome variables

	Data analysis

	Results
	Safety-based organizations
	Religious organizations
	Educational organizations
	Child- and family-promoting organizations
	Health-based organizations
	Voluntary community organizations
	Direct exposure and previous community trauma exposure as moderators

	Discussion
	Limitations

	Conclusions
	Acknowledgements
	Supplementary data
	References




