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ABSTRACT
Background: Disaster recovery is a complex phenomenon. Too often, recovery is measured in singular fashion,

such as quantifying rebuilt infrastructure or lifelines, without taking in to account the affected population’s
individual and community recovery. A comprehensive framework is needed that encompasses a much broader
and far-reaching construct with multiple underlying dimensions and numerous causal pathways; without the
consideration of a comprehensive framework that investigates relationships between these factors, an accu-
rate measurement of recovery may not be valid. This study proposes a model that encapsulates these ideas
into a single framework, the Socio-Ecological Model of Recovery.

Methods: Using confirmatory factor analysis, an operational measure of recovery was developed and validated using
the five measures of housing stability, economic stability, physical health, mental health, and social role adapta-
tion. The data were drawn from a sample of displaced households following Hurricane Katrina. Measures of psy-
chological strength, risk, disaster exposure, neighborhood contextual effects, and formal and informal help were
modeled to examine their direct and indirect effects on recovery using a structural equation model.

Findings: All five elements of the recovery measure were positively correlated with a latent measure of recovery,
although mental health and social role adaptation displayed the strongest associations. An individual’s psy-
chological strength had the greatest association with positive recovery, followed by having a household in-
come greater than $20 000 and having informal social support. Those factors most strongly associated with
an absence of recovery included the time displaced since the hurricane, being disabled, and living in a com-
munity with substantial social disorder.

Discussion: The socio-ecological framework provides a robust means for measuring recovery, and for testing
those factors associated with the presence or absence of recovery.

(Disaster Med Public Health Preparedness. 2010;4:S46-S54)
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In the aftermath of a disaster, measuring recovery is es-
sential for planners and policy makers interested in re-
storing economic and social activity. Community-

level measures of the built environment such as houses
rebuilt, roads repaired, and critical infrastructure re-
stored can capture such a rebound. Economic measures
that chart an area’s return to financial health serve a simi-
lar purpose. Often left unmeasured, however, is how well
the affected populations are recovering. Although cur-
rent research indicates community- and individual-level
recovery are not one and the same, a robust measure of
long-term individual recovery has yet to be developed.

Much theoretical and empirical work has been ad-
vanced regarding human consequences of disasters, but
the basis for understanding how individuals recover and
what exactly constitutes recovery is still evolving. There
is a tension between these 2 questions: how formulates
recovery as a process, whereas what considers recovery
as an outcome. Social theorists have advanced vulner-
ability theories, for example, to explain why certain sub-
populations are more susceptible to the disaster stress-

ors.1 Stress theories explain the mechanisms by which
individuals and households experience stress in a post-
disaster setting.2 Social cognition theory offers an ex-
planation as to how individual traits and characteris-
tics, such as coping self-efficacy, can buffer a disaster’s
micro- and macrostresses.3 Finally, recent work on com-
munity resiliency has begun to elucidate the role of com-
munity-level adaptive capacities in individual recov-
ery.4 These distinct frameworks suggest that there are
multiple interacting pathways or processes that lead to
full or partial restoration of an individual’s circum-
stances after a disaster. Achieving a state of recovery,
then, could involve a combination of measures—relief
of stressors, mitigation of vulnerability, enhancement
of individual buffering capacities, and increased adap-
tive capacities—at a minimum. Indeed, many research-
ers would agree that one cannot meaningfully investi-
gate the concept of recovery outside the context of
complex social, economic, and political systems.5,6

A measure of recovery needs to capture this complexity.
Previous studies have typically focused on 1-dimen-
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sional measures of recovery (eg, mental health, employment,
housing stability) rather than incorporating multiple indica-
tors of recovery into a single measure. This study proposes and
validates an operational measure of recovery that incorporates
multiple dimensions of an individual’s recovery after a disas-
ter. These dimensions include stable housing, good mental and
physical health, stable economic circumstances, and positive
social role adaptation. Following the development of a com-
prehensive outcome measure, we use a socioecological frame-
work to investigate factors that mediate and moderate the causal
pathways leading to recovery.

SOCIOECOLOGICAL MODEL OF RECOVERY
Socioecological models can help the researcher hypothesize and
articulate complex interactions among interpersonal, organiza-
tional, community, and social systems and their subsequent ef-
fects on health.7 The models help conceptualize factors involved
in the causal process and illustrate which variables are incorpo-
rated as a part of the outcome measure itself. Use of such a frame-
work allows for the integration of multiple causal processes at vari-
ous systemic levels to better understand complex pathways to a
multidimensional outcome. In the context of a long-term indi-
vidual recovery model, a socioecological framework can help re-
searchers visualize potential relations between individual char-
acteristics and exposures and the recovery outcome.
Socioecological models, furthermore, allow researchers to incor-
porate the many indicators of recovery established in the litera-
ture in a more encompassing recovery outcome measure. To date,
few disaster researchers have operationalized this type of frame-
work in this context. In their 2003 and 2005 analyses of life re-
covery among survivors of the 1995 Kobe, Japan, earthquake. Tat-
suki, Koshiyama, and Hayashi used a socioecological approach to
investigate the life recovery process and individual recovery as an
outcome.8-10 They use the term life recovery to encompass the many
social aspects of recovery noted earlier and to distinguish it from
infrastructure recovery that focuses on bricks and mortar. Al-
though the socioecological framework has been used in other pub-
lic health research domains, Tatsuki, Koshiyama, and Hayashi are,
to our knowledge, unique in applying such a framework within
recovery research.

As described previously, a multitude of factors may be included
in socioecological models. The research literature consistently
has identified improvements in or attainment of 5 dimensions
of individual circumstances as indicators of recovery: housing sta-
bility, stable economic resources, good mental health, good physi-
cal health, and positive social role adaptation. Housing stability
and consistent economic resources are among the most widely
accepted indices of postdisaster recovery. Researchers have iden-
tified stable housing as an underlying foundation for recovery and
have concluded that “delays in reestablishing housing all too of-
ten delay all other dimensions of recovery.”11,12 Economic sta-
bility parallels housing stability in its role within long-term in-
dividual recovery. A number of studies have demonstrated that
access to economic resources among disaster victims serves to
buffer or mitigate the effects of the disaster.4,13-15

Good mental and physical health also have been used widely as
indicators of individual recovery. In terms of mental health, the
literature is still rife with disagreements about whether disasters
cause clinical disorders, which disorders, and their severity and
duration.16 It is largely agreed upon, however, that recovery im-
plies, among other outcomes, a return to some kind of routine,
normalcy, or stability, even if at a lower absolute level of satis-
faction or welfare than before the event. Such routine or nor-
malcy restores the ability to feel both safe and contented with one’s
life circumstances.4,17 In terms of physical health, separation from
familiar objects, surroundings, and people due to involuntary re-
location has been shown to increase helplessness and despair and
lead to increased physical impairments.18 Social role adaptation
is a fifth dimension of individual circumstances that has been iden-
tified as indicative of individual recovery. As described above, Tat-
suki et al have articulated a life recovery model that substanti-
ates the importance of adaptive social roles and communal
identities in recovery processes.8-10 Mental health researchers also
demonstrate that the more successful recovery policies and pro-
grammatic interventions are those that support social role adap-
tation and its connection to place.19 Community engagement, in-
digenous support systems, and locally acceptable recovery activities
(including mutual assistance, charity, pioneering entrepreneur-
ship and actions such as the reopening of a church or school) re-
inforce families’ sense of safety and security and are believed to
contribute to better overall recovery.20-22

The present analysis used a socioecological framework to de-
velop a durable measure of individual recovery and explored how
communal, intrapersonal, and interpersonal factors are associ-
ated with recovery. The objectives of this analysis were to de-
velop an operational measure of individual recovery that incor-
porates mental health, housing, economic, and social domains and
to assess how mediators and moderators influence recovery.

METHODS

Data
The empirical data used for this study come from the Gulf Coast
Child & Family Health (GCAFH) project, which enrolled 1079
Louisiana and Mississippi households displaced or heavily af-
fected by Hurricane Katrina. Respondents were recruited 6 to
12 months after the hurricane using randomly sampled Fed-
eral Emergency Management Agency–subsidized housing sites
and census blocks identified as moderately to extensively dam-
aged using Federal Emergency Management Agency assess-
ments. For the purposes of this analysis, cross-sectional data col-
lected from the 844 respondents interviewed at the fourth wave
of data collection (41⁄2 years postdisaster) were used. A bias analy-
sis showed that there were no significant differences between
the baseline cohort and those interviewed at wave 4. A de-
tailed account of the sampling framework and a description of
the cohort at recruitment can be found in a previous issue of
Disaster Medicine and Public Health Preparedness.23
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Developing a Psychometrically Valid Measure
of Recovery
In disciplines including the medical, psychological, educa-
tional, and social fields, variables that describe substantive theory
are classified into 2 types: observed (manifest) and unobserved
(latent). Examples of the former are variables that can be mea-
sured directly such as income, number of siblings, or weight; in
their basic forms, all directly collected data are observed mea-
surements. There are instances, however, when it becomes nec-
essary to study unobserved variables (eg, intelligence, depres-
sion, health conditions) that cannot be captured fully by a single
observed variable. In practice, these latent variables can be mea-
sured using a combination of observed variables. For example,
obesity is a latent variable that is assessed by accounting for ob-
servable measurements of body mass, waist, and hip indexes24;
similarly, asthma is a latent variable represented by the mani-
fest variables of hyperactive airways, lung function, and pul-
monary inflammatory processes.

As described above, recovery encompasses many complexities and
thus cannot be measured as a single observed variable. The pres-
ent study examined recovery as a latent variable composed of 5
dimensions. The first dimension was stable housing, which was
determined using a series of items designed to measure whether
the respondent lived in permanent or stable housing and did not
anticipate moving for at least 1 year. The second dimension was
stable economic circumstances, which referred to sufficient eco-
nomic resources to maintain a reasonable quality of life; this was
measured by a stable household-level inflow of income through

salary or wages from a full- or part-time job and/or Social Secu-
rity benefits, and continued employment for 1 year. The third and
fourth components of recovery were good physical and mental
health. The constructs used were those defined in the Medical
Outcomes Study Short-Form Version 2 (SF-12) instrument, which
describes positive physical functioning, maintenance of good men-
tal health, and positive psychological and emotional function-
ing.25,26 Finally, the fifth dimension was social role adaptation,
which incorporated the family functioning scale used by Tatsuki
and Hayashi to measure the strength of functional social ties within
the household.10

The general methodological framework for this analysis uses the
structural equation model (SEM) approach.27 In general, SEMs
are regression models with both observed and latent variables and
comprise measurement and structural components. The measure-
ment component is used to create the latent variable (ie, the re-
covery measure from the 5 dimensions) and the structural com-
ponent is used to model the various paths that construct the
relations between the latent and observed variables. Figure 1 is a
simplified diagram that illustrates both the measurement and struc-
tural components of the SEM used in this study. The final out-
come of the model is “recovery,” which is the lower-right circle
of the diagram. There are 2 mediating factors—“neighborhood”
and “help”—and 1 “exposure” variable. Neighborhood is an-
other latent variable. It was measured using a scale comprising
14 items that were used to create 2 subfactors, social and physical
disorder, and is a modified version of the neighborhood effects
measure used by Tatsuki and Hayashi.10 Help was categorized into

FIGURE 1
Socioecological model of postdisaster recovery.
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2 forms: (1) informal help, which included perceived and re-
ceived social support, measured using a 5-item scale on being able
to rely on others for everyday favors, receiving health care, re-
ceiving economic support for medical emergency, receiving hous-
ing help, and having someone to talk to about family relation-
ship troubles, and (2) formal help, which included having received
relief services for immediate needs and help toward restoration
and rehabilitation of housing. The exposure variable was ob-
served using discrete measurements of years displaced and the ex-
tent of housing damage.

Two moderators were incorporated into the model: psychologi-
cal strength and disability. The former was treated as a latent vari-
able composed of 3 indicators: (1) self-efficacy (ie, the perceived
capacity to adapt to stressors as measured by the general per-
ceived self-efficacy scale from Schwarzer and Jerusalem28), (2) lo-
cus of control (ie, the purposive action and life consequences gov-
erned by an individual that indicated whether there were barriers
in his or her life, outlook on success, and control of things hap-
pening in life), and (3) religiosity (ie, frequency of institutional
attendance of religious services). Disability was a self-identified
variable offered as an option when asked for occupational status
in the GCAFH survey. Sociodemographic variables including age,
race and ethnicity, sex, marital status, household composition,
homeownership at the time of Katrina, and household income
were included in the model as predisposing characteristics to con-
trol the effect of the outcome.

Reliability and Validity of the Recovery Measure
When developing a measure, both reliability and validity should
be addressed. Reliability refers to consistency of measurements,
whereas validity ensures the inclusion of relevant ideas used to
develop the measure. As noted by Allen and Yen, satisfying va-
lidity infers reliability.29 There are various types of validity, how-

ever, and among them, construct validity encompasses the broad
definitions used by most researchers to quantify the extent to which
an operationalization measures the concept it is supposed to mea-
sure.30 SEMs provide an elegant method of achieving construct
validity because measures of model fit can be used to establish va-
lidity. SEMs can also be simplified; when SEMs have measure-
ment components and lack structural components for construct-
ing the latent variable (ie, missing the regressional part of SEMs
that models the relation between latent and observed variables),
they become models of confirmatory factor analysis (CFA), an-
other common tool for creating and validating measures.31

This study used 2 analytical steps that encompass both CFA
and SEM. The first step involved developing and validating the
latent variables used for this study, which included the opera-
tional measure of recovery from the 5 dimensions and factors
that pertain to psychological strength and neighborhood ef-
fects (ie, treating social and physical disorder as separate but
correlated factors). CFA was used to test whether the theo-
rized variables were sufficient to create each latent factor. In-
dices of model fit from running CFA were examined to infer
the satisfaction of construct validity of the hypothesized model.
In the next step, recovery was tested for face validity, to test
for association with a subjective measurement of recovery. This
was done using an independent samples t test. In the ensuing
phase of the analytical plan, associations and pathways of fac-
tors leading to recovery were tested by combining the measure-
ment (eg, CFA from the latent variables) and structural com-
ponents (eg, multiple paths incorporating mediators and
moderators) of the model into a simultaneous SEM. This final
step completed the test for developing the socioecological model
of recovery. Unlike traditional methods of path analysis, an SEM
approach validates the proposed model with both its compo-
nents and statistical error included under a single framework.

FIGURE 2
Factor loadings for the recovery measurement model.
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RESULTS
Latent variables, including the recovery measure, were devel-
oped as discussed in the Methods section; Figure 2 displays the
factor loadings and fit of the model. Following standard con-
vention used in SEM, observed variables are displayed in boxes
and latent variables are shown in circles. The factor loadings
presented in Figure 2 show standardized estimates that can be
interpreted as correlation coefficients, although they are actu-
ally regression coefficients corresponding to the latent recov-
ery variable. The factor loadings exhibit the strength in asso-
ciation between the observed variable and the latent variable.
Among variables used to create the recovery measure, social
role adaptation and mental health were most positively asso-
ciated, with factor loadings of 0.48 and 0.45, respectively
(P� .001). Physical health, economic stability, and stable hous-
ing were also positively correlated, but at about half the mag-
nitude (0.25, 0.25, 0.21, respectively). Residual variance of the
observed variables is shown to indicate the magnitude of vari-
ability in the error terms. Following the recommended model
indices of Hu and Bentler,32 fit statistics for the recovery mea-
sure were good. The Tucker-Lewis Index (TLI) and Compara-
tive Fit Index (CFI) should be close to 1 for a good fitting model;
they were both excellent in this analysis, with the TLI 0.96 and
the CFI 0.99. Good models also have a root mean square error
of approximation (RMSEA) of �0.07; the RMSEA for the re-
covery factor was good at 0.028. As a measure of face validity,
a t test was run to investigate the relation between our recov-
ery construct and a subjective, self-assessed measure of recov-
ery taken from the GCAFH survey. Participants who re-
sponded that their situation was better than or similar to what
it had been before Hurricane Katrina had significantly greater

recovery scores than participants who responded otherwise,
t(842)=−10.56; P� .001.

In addition to the recovery measure, 2 additional latent fac-
tors were created for preexisting psychological strength and
neighborhood characteristics. Figures 3 and 4 show the results
of the CFA. In order of magnitude, psychological strength was
positively associated with locus of control (0.76; P� .001), self-
efficacy (0.37; P� .001) and religiosity (0.15; P� .05). Locus
of control was primarily driven by disagreement with the state-
ments “People like me don’t have a very good chance to be suc-
cessful in life” and “Every time I try to get ahead, something or
someone stops me” (factor loadings of 0.60 and 0.49, respec-
tively; P� .001). A weaker but highly significant correlation
existed between locus of control and agreement with the state-
ment “I can handle most things that happen in my life” (0.29;
P� .001). The fit for the psychological strength model was ex-
cellent, with a TLI and CFI of 1.00 and RMSEA of 0.001.

The neighborhood characteristics factor was based on 2 sub-
factors: social and physical disorder. The correlation between
these 2 domains was 0.70 with P� .001. Social disorder was sig-
nificantly correlated (P� .001) with each of its variables; the
highest correlation was with concern about being robbed (fac-
tor loading 0.79) and weakest with concern about their child
being out at night (factor loading 0.66). Similarly, physical dis-
order was correlated with all of the variables, ranging from 0.74
for abandoned cars to 0.60 for graffiti on buildings. Estimates
for the model fit ranged from very good, according to the TLI
and CFI (0.93 and 0.95, respectively), to adequate, as indi-
cated by the RMSEA of 0.073.

FIGURE 3
Factor loadings for the psychological measurement model.

Psychological strength

Locus of control

Self
efficacy

0.86

e

Religiosity/
spirituality

0.98

e

0.37*** 0.15* 0.49*** 0.29***
0.60***

0.76*

Every time I try to
get ahead something
or someone stops me

(recoded)

0.76

e

People like me don’t have
a very  good chance to

be successful in life
(recoded)

0.64

e

I can handle most
things that happen

in my life

0.92

e

Tucker-Lewis Index 1.00; Comparative Fit Index 1.00; root mean square error of approximation 0.001; �2 2.58; degrees of freedom 4. e=error.
*P� .05.
**P� .01.
***P� .001.

Measuring Individual Disaster Recovery

S50 Disaster Medicine and Public Health Preparedness VOL. 4/ SUPPL. 1
(Reprinted) ©2010 American Medical Association. All rights reserved.



TABLE 1
Structural Equation Model Factor Loadings (Direct Effects) From the Socioecological Model of Recovery

Factor, Variable (n = 844)

Recovery Social Disorder Physical Disorder Formal Help Social Support

Estimate SE Estimate SE Estimate SE Estimate SE Estimate SE
Demographics

Age, y
35-49 −0.086* 0.039 0.065 0.049 −0.009 0.05 0.003 0.048 0.004 0.047
50-65 −0.095* 0.044 0.073 0.055 −0.029 0.056 0.04 0.055 −0.092 0.053
�66 −0.107** 0.04 0.083 0.051 −0.012 0.052 0.055 0.05 −0.017 0.048

Black vs others −0.008 0.03 0.017 0.038 0.006 0.039 −0.011 0.037 −0.044 0.035
Male 0.011 0.029 −0.127*** 0.036 −0.066 0.037 −0.006 0.036 0.025 0.035
Partnered 0.095** 0.03 0.055 0.038 0.04 0.039 −0.003 0.037 −0.029 0.036
Have child 0.059 0.033 −0.013 0.041 −0.045 0.042 0.033 0.040 0.067 0.039
Homeowner 0.009 0.038 −0.058 0.049 0.013 0.05 0.069 0.047 0.112* 0.045
Income $10 000-20 000 0.109** 0.033 −0.059 0.042 −0.013 0.043 −0.036 0.041 0.026 0.039
Income�$20 000 0.195*** 0.037 −0.139** 0.046 −0.095* 0.047 −0.046 0.045 0.101* 0.044

Risk
Disabled −0.130*** 0.030 −0.064 0.038 −0.025 0.039 −0.009 0.037 −0.007 0.036

Psychological strength
Efficacy, control, religiosity 0.245*** 0.030 –0.192*** 0.037 –0.160*** 0.038 0.085* 0.037 0.181*** 0.035

Help/assistance
Informal help: social support 0.180*** 0.029 — — — — — — — —
Formal help: relief, restoration,

rebuilding
0.041 0.028 — — — — — — — —

Neighborhood effect
Social disorder −0.133** 0.041 — — — — –0.058 0.051 –0.104* 0.050
Physical disorder 0.03 0.040 — — — — 0.085 0.050 0.040 0.049
Disaster exposure
Postevent exposure: time displaced –0.178*** 0.036 –0.034 0.046 –0.070 0.047 –0.077 0.045 –0.015 0.043
Primary “harm”: housing damage 0.007 0.028 –0.016 0.036 –0.003 0.036 0.102** 0.035 –0.074* 0.034

The columns represent outcomes. The Comparative Fit Index of the specified model was 0.99 and the root mean square error of approximation was 0.059, which are within the
recommended range for good model fit. The estimates reflect standardized coefficients.

*P� .01.
**P� .01.
***P� .001.

FIGURE 4
Factor loadings for the social/physical neighborhood measurement model.
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Results from the structural equation model showed excellent fit
(CFI 0.99 and RMSEA 0.059). These indices validate the sta-
tistical fit of the model to infer that the theorized model matches
the empirical data well. With the exception of race, all of the
predisposing variables (listed on the left in Figure 1) had signifi-
cant effects on recovery (Tables 1 and 2). Recovery, as mea-
sured by the recovery factor, increased by approximately 0.1 with
each categorical increase in income (referenced against house-
holds with annual income�$10 000). There was an additional
indirect benefit of 0.03 among people in the highest income group
(�$20 000) through social support and social disorder. Psycho-
logical strength had the strongest direct effect on recovery; ev-
ery unit increase in psychological strength led to a 0.25-U in-
crease in recovery. Indirectly, psychological strength increased
recovery an additional 0.06 via social support and social disor-
der. Living with a partner directly improved recovery by 0.1,
whereas indirect improvements were observed for homeowner-
ship at the time of the hurricane through social support and male

gender via social disorder. Children living in the household did
not have significant direct or indirect effects, but the total effect
on recovery was positive (0.07; P� .05).

Age and disability had negative direct effects on recovery. Com-
pared to the youngest group, ages 18 to 34 years, people in older
age groups had recovery scores approximately 0.1 lower. The
upper middle-age group (50-65 years) had a small, negative, in-
direct effect as well; however, the effect was not significantly
due to social support, formal help, social disorder, or physical
disorder. Disability had the strongest negative effect on recov-
ery, decreasing it by 0.13 (P� .001).

Each of the 3 independent factors in the socioecological model—
disaster exposure/harms, neighborhood characteristics, and
help—significantly affected recovery (Tables 1 and 2). Disas-
ter exposure had a negative effect on recovery, decreasing it by
0.18 (P� .001), with longer time displaced and indirectly by

TABLE 2
Standardized Total, Total Indirect, Specific Indirect, and Direct Effects on Recovery

Factor, Variable (n = 844)
Total Effect,

Total, Est (SE)
Direct Effect,

Total, Est (SE)

Indirect Effect

Total,
Est (SE)

Social Disorder,
Est (SE)

Physical Disorder,
Est (SE)

Social Support,
Est (SE)

Formal Help,
Est (SE)

Predisposing demographics
Age, y

35-49 −0.095* (0.040) −0.086* (0.039) −0.010 (0.011) −0.009 (0.007) 0.000 (0.002) 0.001 (0.008) 0.000 (0.002)
50-65 −0.122** (0.045) −0.095* (0.044) −0.027* (0.013) −0.010 (0.008) −0.001 (0.002) −0.017 (0.010) 0.002 (0.003)
�66 −0.121** (0.041) −0.107** (0.040) −0.014 (0.012) −0.011 (0.008) 0.000 (0.002) −0.003 (0.009) 0.002 (0.003)

Black vs others −0.018 (0.031) −0.008 (0.030) −0.011 (0.008) −0.002 (0.005) 0.000 (0.001) −0.008 (0.007) 0.000 (0.002)
Male 0.032 (0.030) 0.011 (0.029) 0.021* (0.009) 0.017* (0.007) −0.002 (0.003) 0.005 (0.006) 0.000 (0.001)
Partnered 0.083** (0.031) 0.095** (0.030) −0.012 (0.008) −0.007 (0.006) 0.001 (0.002) −0.005 (0.006) 0.000 (0.002)
Have child 0.073* (0.034) 0.059 (0.033) 0.014 (0.009) 0.002 (0.006) −0.001 (0.002) 0.012 (0.007) 0.001 (0.002)
Homeowner 0.041 (0.039) 0.00 (0.038) 0.033* (0.011) 0.00 (0.007) 0.00 (0.002) 0.020 (0.009) 0.003 (0.003)
Income $10 000-20 000 0.120*** (0.034) 0.109** (0.033) 0.012 (0.009) 0.008 (0.006) 0.000 (0.001) 0.005 (0.007) −0.001 (0.002)
Income�$20 000 0.229*** (0.037) 0.195*** (0.037) 0.034** (0.011) 0.018* (0.008) −0.003 (0.004) 0.018* (0.008) −0.002 (0.002)

Disability
Disabled −0.123*** (0.031) −0.130*** (0.030) 0.007 (0.008) 0.009 (0.006) −0.001 (0.002) −0.001 (0.006) 0.000 (0.002)

Psychological strength
Efficacy, control, religiosity 0.305*** (0.029) 0.245*** (0.030) 0.059*** (0.011) 0.026** (0.009) −0.005 (0.007) 0.033*** (0.008) 0.003 (0.003)

Exposure
Disaster

Postevent exposure: time
displaced

−0.182*** (0.037) −0.178*** (0.036) −0.003 (0.010) 0.005 (0.006) −0.002 (0.003) −0.003 (0.008) −0.003 (0.003)

Primary “harm”: housing
damage

0.000 (0.029) 0.007 (0.028) −0.007 (0.009) 0.002 (0.005) 0.000 (0.001) −0.013* (0.006) 0.004 (0.003)

Mediators
Help/assistance

Informal help: social
support

0.180** (0.029) 0.180** (0.029) — — — — —

Formal help: relief,
restoration, rebuilding

0.041 (0.028) 0.041 (0.028) — —

Neighborhood effect
Social disorder −0.154*** (0.042) −0.133** (0.041) −0.021* (0.010) — — −0.019 (0.009) −0.002 (0.003)
Physical disorder 0.040 (0.041) 0.030 (0.040) 0.011 (0.009) — — 0.007 (0.009) 0.003 (0.003)

The Comparative Fit Index of the specified model was 0.99 and the root mean square error of approximation was 0.059, which are within the recommended range for good model fit.
The estimates (Est) reflect standardized coefficients.

*P� .01.
**P� .01.
***P� .001.
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0.01 (P� .05) due to housing damage lowering social support.
Neighborhood social disorder decreased recovery directly by 0.13
(P� .01) and indirectly by 0.02 (P� .05), primarily through re-
ducing social support. Physical disorder had no significant effect
on recovery. Informal help, measured by social support, signifi-
cantly improved recovery by 0.18 (P� .001), whereas formal
help was not significant.

COMMENT
Recovery has been studied traditionally as a unidimensional fac-
tor without taking into account the multiple systems that char-
acterize change in an individual after a disaster. The present
study combined 5 dimensions—housing stability, economic sta-
bility, good physical health, good mental health, and social role
adaptability—into a single multidimensional factor that en-
compassed the foundations of recovery and investigated fac-
tors that may be involved in the pathway to recovery. Expo-
sure to the disaster, neighborhood effects, and perceived and
received help potentially affect an individual’s recovery. Fur-
thermore, the role of psychological strength and measures of
risk such as disability can be moderators that influence a mul-
titude of pathways. In short, the system of recovery is com-
plex, with numerous factors that may require simultaneous ex-
amination. The socioecological model of recovery bridges these
ideas into a single framework, and this study makes an unprec-
edented attempt at modeling these factors.

The method of analysis undertaken by this study has 2 com-
ponents: developing a comprehensive operational measure that
takes into account the 5 dimensions of recovery and a model
that evaluates factors that influence this construct through mul-
tiple pathways and systems. As the results showed, the statis-
tical fit of the measures developed exhibited excellent fit, which
establishes inferences on the reliability and validity of the re-
covery measure we proposed. Furthermore, the fit of the struc-
tural equation model that incorporates the direct and indirect
effects also showed good fit, adding to the finding that the so-
cioecological model of recovery as a whole explains the em-
pirical data well. These measures of model fit are meaningful
because they provide an indication of whether the proposed
model can appropriately account for theories applied in previ-
ous studies.

In addition to generating measures of model fit, the method-
ological framework provided a more robust method of analyz-
ing the relation between factors, because the impact of a vari-
able on recovery can be partitioned into its direct and indirect
effects. This is important because significant indirect effect means
that there are other mediating factors that channel the vari-
ability of a factor. Among sociodemographic factors that in-
fluenced recovery, we found that being of a younger age, hav-
ing a higher household income, being partnered, and having a
child had a significant and positive direct effect on recovery.
The direct effect of homeownership on recovery was insignifi-
cant, but its indirect effect was significantly characterized by
the mediating effect of social support, an informal mechanism

of help. Psychological strength has both direct and indirect ef-
fects on recovery; its positive effect is mediated by both social
support and social disorder to increase its total effect on recov-
ery. The indirect effects of the mediating variables were also
noteworthy. For example, the total effect of social disorder on
recovery was created as a result of combinations of its direct
effect and the indirect effect channeled via social support. It
should be noted here that mediating factors such as neighbor-
hood effects and help are external forces that can aid an indi-
vidual’s recovery; they have policy implications that can alle-
viate the effect of the disaster and expedite recovery.

CONCLUSIONS
Clearly, what we measure influences to what we attend. If the
measure of recovery is the number of homes rebuilt in a com-
munity or the number of jobs restored, then construction and
employment will be the primary foci of planners’ attention. The
present analysis presents a more nuanced recovery measure, and
one that suggests that social processes such as the restoration
of an individual’s social support network, his or her capacity to
recreate positive social interactions within the family, and even
the resumption of a neighborhood’s social order are critically
important to an individual’s recovery. Attending to these pro-
cesses is far more complicated than resurrecting critical infra-
structure, but they may be vitally important if public priorities
include the recovery of individuals after a disaster.

Although this model has been developed to test disaster recov-
ery at an individual level, it may also have value in estimating
community-level recovery. Contrasting population levels of
housing and economic security and physical and mental health
before and after a disaster—available as secondary data from
census and ongoing population surveys such as the Behavioral
Risk Factor Survey and the National Health Interview Study—
may offer clues to a community’s long-term recovery. With the
clues come many limitations: it may take years to collect the
necessary population data, the smallest geographic units for
analysis may be county-level units, and there may be signifi-
cant selection biases of the population surveyed postdisaster.
This postdisaster population may represent one with greater ad-
vantages or access to resources, particularly if the less advan-
taged have been permanently displaced. Furthermore, 1 cen-
tral element of this proposed recovery measure, social role
adaptation, is not routinely collected in population surveys.

Despite such limitations, validated measures of individual re-
covery can be used to test community-level proxy measures. One
of the long-standing weaknesses of the social vulnerability lit-
erature1 has been its inability to validate the relation of its ob-
jectively drawn measures to clear outcomes. This subjective re-
covery measure could provide such a test. Once validated, these
community-level proxy measures could be used to explore re-
covery after an event and to predict recovery before the occur-
rence of an event, when mitigation and preparedness efforts could
be deployed to their greatest effect.
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The limitations of this study suggest a number of future
avenues for research. Because this analysis was conducted at
only a cross-sectional level, a longitudinal approach that mea-
sures the rate of change in an individual’s recovery trajectory
over time could be an important step in understanding the
nature of recovery after disasters. Moreover, the external
validity or generalizability of this model must be empirically
tested using other populations and other disaster settings to
truly make implications of understanding behaviors and sys-
tems that affect recovery. The component items of the recov-
ery measure should be broadened, particularly within the mea-
sures of formal help and social role adaptation. Finally, a true
test of a socioecological framework of recovery would establish
the empirical relation between the process of recovery and
recovery as an outcome: that specific actions and policies can
be demonstrated to accelerate individuals’ capacity to achieve
stable housing and economic circumstances, to restore their
optimal mental and physical well-being, and to reestablish
themselves as productive social actors within their families
and their communities.
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