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Abstract
Background—Hemodialysis patients experience a high degree of psychosocial impairment.

Methods—The psychosocial status of hemodialysis patients after Hurricane Katrina was evaluated
using the Hurricane Coping Self-Efficacy (HCSE) measure, the Short Form-12 Health Survey
(physical component summary [PCS] and mental component summary [MCS]), and the Center for
Epidemiologic Studies Short Depression Scale (CES-D). These scales were administered to 391
hemodialysis patients (86% participation rate), 7 to 14 months after Hurricane Katrina.

Results—The mean score (standard deviation) was 36.2 (9.6) for the HCSE scale, 37.1 (10.9) and
46.7 (12.7) for the PCS and MCS, respectively, and 10.0 (6.5) on the CES-D. Symptoms of depression
(CES-D scores >10) were present in 45.5% of patients. After age, race and gender adjustment,
evacuating less than 2 days prior to Hurricane Katrina making landfall and more fear of dying were
associated with less favorable scores on the HCSE, MCS and CES-D scales. Patients placed in a
shelter and with a longer displacement had significantly lower MCS scores and more depressive
symptoms. More depressive symptoms were observed among patients hospitalized in the month
following the storm. Those who evacuated to a hotel, with more fear of dying and who were
hospitalized in the month following Hurricane Katrina had lower scores on the PCS.

Conclusions—Impaired psychosocial status was common among dialysis patients surviving
Hurricane Katrina and associated with reduced coping. These data demonstrate the need for screening
and management of psychosocial issues in hemodialysis patients after disasters.
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INTRODUCTION

Hurricane Katrina made landfall on August 29, 2005 near New Orleans, LA as one of the
deadliest storms in United States history.1 Individuals with chronic conditions comprised 25%
of evacuees from this storm and, due to their reliance on continuity of health care, may
constitute a large population warranting special considerations during and after an evacuation.
2 Among this population were dialysis-dependent end-stage renal disease (ESRD) patients,
requiring regular treatment, symptom monitoring, and dietary and fluid restrictions. These
factors, along with knowledge of a shortened life expectancy and severely reduced mobility,
can influence the psychosocial health of patients with ESRD.

Several previous studies have reported high rates of depression and reduced quality of life
among hemodialysis patients in the non-disaster setting compared to the general population
and patients who have received kidney transplantation.?"6 Following a natural disaster, these
differences in psychosocial status may persist. The primary aim of the current study was to
characterize the psychosocial status of hemodialysis patients impacted by Hurricane Katrina.

METHODS

Study Population

Participants in the current study were identified from the rosters, prior to Hurricane Katrina,
for 9 dialysis facilities in New Orleans and four surrounding parishes. All of these clinics were
closed during the immediate aftermath of Hurricane Katrina and 2 remained closed throughout
the conduct of the study in 2006. To be eligible for the current study, patients had to be receiving
hemodialysis treatment for ESRD at one of the 9 participating facilities during the week of
August 23-27, 2005 (N=593). Among this population, 24 patients were excluded and 112 died
prior to being contacted for the current study leaving 457 patients eligible for participation.
Study interviews were completed with 391 patients between April 1, 2006 and October 30,
2006 yielding a participation rate of 85.6%. Additional details about the study population have
been previously puinshed.7

Conceptual Model

A conceptual model of the psychosocial adaptation of hemodialysis patients following a
traumatic event such as a natural disaster is illustrated in Figure 1. The schema proposes
interactions between medical, psychosocial, neurobiologic and disaster-related factors in the
development of symptoms of depression in hemodialysis patients in the aftermath of a
traumatic event. The current analysis examines the integral roles of coping factors, quality of
life and depression in this model, as well as the influence of evacuation and displacement
factors in the post-disaster setting.

Data Collection

Study questionnaires were administered over the telephone by trained interviewers using a
standardized script. In addition to the validated instruments detailed below, evacuation and
displacement characteristics of patients were collected through questions developed by the
study investigators.
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The Hurricane Coping Self-Efficacy (HCSE) measure is a validated 7-item tool designed to
assess coping self-efficacy after major hurricanes. 9 Response options for each HCSE item
ranged from 1to 7 onaLikertscale, with 1,4 and 7 anchored as “not at all capable,” “moderately
capable,” and “totally capable,” respectively. Participants were asked to rate how confident
they felt in successfully dealing with situations related to Hurricane Katrina and the subsequent
flooding in New Orleans, and instructed to respond with any number between 1 and 7. The 7
items were summed to produce an overall HCSE score, with a possible range from 7 to 49.
Higher scores indicate greater coping self-efficacy.

To measure perceived health status, the validated second version of the Medical Outcomes
Study 12-Item Short-Form Health Survey (SF-12) was administered.10:11 Individual items on
the SF-12 compose 8 scales which are aggregated to produce summary measures of physical
(physical component summary [PCS]) and mental health (mental component summary
[MCS]). The PCS and MCS are normalized to a general population mean of 50 and an SD of
10 with higher scores indicating better perceived health status.11

Symptoms of depression were evaluated using the validated 10-item Center for Epidemiologic
Studies Short Depression Form (CES—D).12 This scale is used to assess the frequency of
symptoms of depression over the past week. Points for response options are 0 for “rarely or
none of the time,” 1 for “some or a little of the time,” 2 for “occasionally or a moderate amount
of time,” and 3 for “all of the time,” with positively phrased items reverse-coded. Overall scores
are obtained through the summation of the 10 items with higher scores representing greater
depr%siizve symptomatology. The presence of symptoms of depression was defined by a score
>10.%

In summary, higher scores for the HCSE, PCS and MCS are interpreted as reflecting better
self-reported status, while lower scores on the CES-D indicate less depressive
symptomatology. All aspects of the current study were approved by the Institutional Review
Boards of Tulane University and the Ochsner Health System. Verbal informed consent was
obtained from all patients.

Statistical Analysis

RESULTS

Correlations between psychosocial scales were examined using Spearman’s rank correlation
coefficients to account for their non-normal distributions. Next, the age, race, and gender-
standardized mean HCSE, PCS, MCS and CES-D scale scores were computed overall and by
demographics and dialysis- and evacuation-related characteristics. Differences in mean scores
across sub-grouping were assessed by t-tests using least squares estimation methods. In
addition, the percentage of patients with depressive symptoms was calculated overall and by
sub-grouping with the statistical significance of differences across sub-groups determined
using maximum likelihood methods. Robust variance estimates for all analyses were calculated
to account for within-clinic correlation of patients. Percentages within categories may not sum
to 100% due to missing values. Less than 5% of data was missing for any variable. We
performed all analyses using SAS 9.1 (Cary, NC) and SUDAAN 9.0.1 (Research Triangle
Park, NC).

Significant pairwise associations were observed between the CES-D, PCS, MCS and HCSE
with the exception of the correlation between PCS and MCS (each p<0.001; Table 1). The
overall mean (SD) score was 36.2 (9.6) for HCSE, 37.1 (10.9) and 46.7 (12.7) for the PCS and
MCS, respectively, and 10.0 (6.5) for the CES-D (Table 2). Symptoms of depression were
identified in 45.5% of patients. Lower HCSE scores were observed among women and those
living alone before the hurricane, while patients living with a roommate before the storm had
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lower scores on the MCS and higher scores on the CES-D scale. After adjustment for gender
and race, patients >50 years of age had lower PCS scores. Patients more recently (<5 years
prior) initiating treatment for ESRD had lower MCS, and higher CES-D scores after adjustment
for age, race and gender.

Most participants evacuated prior to Hurricane Katrina making landfall on August 29, 2005,
and 49.9% were displaced by the storm for at least 3 months (Table 3). A later evacuation from
Hurricane Katrina was associated with lower scores on the HCSE and MCS, and higher scores
on the CES-D. Patients who initially evacuated to a hotel had lower scores on the PCS, while
those who evacuated to a shelter had lower MCS scores and a higher prevalence of depressive
symptoms. Patients’ awareness of their dialysis unit’s evacuation plans was associated with a
higher HCSE, and a lower CES-D score. Fear of dying during the week following the hurricane
was associated with less favorable scores on all psychosocial measures. Patients who were
hospitalized in the month after the storm reported lower scores on the PCS and higher scores
onthe CES-D scale. A longer displacement was associated with lower MCS scores and a higher
prevalence of depressive symptoms.

DISCUSSION

The current study identified several groups of hemodialysis patients with deficits in
psychosocial adaptation after Hurricane Katrina. Symptoms of depression were common and
associated with impaired coping skills. Evacuation and displacement characteristics were
associated with poor psychosocial status, of which the most consistent predictors were a later
evacuation and fear of dying during the week following the hurricane.

The unique interaction of medical and psychological factors in the development of depression
in hemodialysis patients was posited by Kimmel and colleagues in the non-disaster setting.
13 Inthe current study, we demonstrate that many of the same medical and psychosocial factors
may interact with aspects of an evacuation and coping abilities with greater degrees of
depressive symptomatology among hemodialysis patients facing a traumatic event.

Significant differences in mean scores across groups of hemodialysis patients may not
universally correlate to clinically meaningful disparities in psychosocial status. However, there
is evidence that differences in the current study are clinically important, as similar differences
in scores on these instruments have been associated with adverse outcomes, including death,
in other populations of hemodialysis patients.?’?14 The mean coping self-efficacy scale scores
among hemodialysis patients who survived Hurricane Katrina were lower, indicating lower
coping self-efficacy, than previously reported estimates derived from the general population
who survived Hurricanes Andrew and Opal in Florida.2 This difference is noteworthy as
significant associations have been reported between coping self-efficacy and psychosocial
outcomes including quality of life and depression in hemodialysis patients.15?

Previous studies including large samples of dialysis patients reported mean PCS scores between
32.7 and 35.2 and mean MCS scores between 46.9 and 47.9.17-19 Differences in PCS and
MCS scores between previous studies and the current findings may be attributable to
characteristics beyond the disaster setting such as dialysis-related characteristics and stressors.
Nonetheless, it is interesting to note the current study population had a higher mean PCS and
a lower mean MCS, possibly revealing the better self-rated physical, but not mental, state of
Hurricane Katrina survivors. The finding of a higher mean PCS could indicate a survivor effect
among participants in the current study, with patients of poorer health not surviving until the
time of interview. Depressive scores and symptom prevalence were higher in the current study
(mean=10.0, SD=6.5 and prevalence of depressive symptoms=45.5%) than among
hemodialysis patients in the Dialysis Outcomes and Practice Patterns Study (DOPPS)
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(mean=8.7, SD=5.6 and prevalence of depressive symptom5:39.2%).3 Given the lack of data
on patients’ depressive symptoms prior to Hurricane Katrina, assessing changes in symptoms
of depression from before to after the event was not possible.

Several evacuation-related characteristics were associated with impaired psychosocial status
during the study period. The current study demonstrated that a delayed evacuation, placement
in a shelter, lack of evacuation plan awareness and a longer displacement were related to poor
psychosocial health in the aftermath of the disaster. Findings from the current study point to
the importance of coping processes in the recovery from a natural disaster and support the
structure of the proposed conceptual model. A randomized, controlled trial demonstrated that
an empowerment program significantly improved dialysis patients” self-efficacy and reduced
symptoms of depression.20 Similar programs designed within the context of a post-disaster
setting may help alleviate stress responses in the hemodialysis population and improve long-
term outcomes following disasters of the future.

Several limitations of this study are acknowledged. No pre-disaster data from this region were
available, so assessments of changes in psychosocial health were not possible. Study interviews
were conducted seven to fourteen months after Hurricane Katrina, and previous
recommendations for use of the HCSE measure indicate that the scale may be best suited for
assessments during the acute phase of recovery (<5 months post—disaster).9 However, given
the widespread damage and long-lasting interruption of services in the affected area, exposure
to the hurricane and flooding extended beyond the short timeline of the event itself. Despite
these limitations, the current study has several noteworthy strengths. Almost 400 hemodialysis
patients (participation rate=85.6%) completed the study interview, and were similar to all
hemodialysis patients impacted by Hurricane Katrina.” The current study utilized validated
instruments and is the first, to our knowledge, to report on multiple psychosocial domains for
hemodialysis patients following a natural disaster.

A high degree of depressive symptoms and reduced perceived health status was observed in
hemodialysis patients following Hurricane Katrina. Psychosocial adaptation to this disaster
was mediated by coping skills, and specific patient groups including those more recently
initiating ESRD treatment and patients who lived alone or with a roommate prior to the storm
reporting more impaired psychosocial functioning. The importance of an early evacuation,
evacuating to a location other than a shelter, awareness of evacuation plans and a shorter
displacement in the psychological recovery from a large disaster was noted. Targeted coping
programs and interventions aimed at improving psychosocial health may improve the recovery
of hemodialysis patients after future disasters.
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Figure 1.

Conceptual model of the impact of trauma on the psychosocial status of hemodialysis patient
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Correlation coefficients between depression, physical and mental quality of life and coping self-efficacy scores among
dialysis patients following Hurricane Katrina

Correlation between factors®

CES-D

PCS
MCS
HCSE

CES-D PCS MCS
1.00 - -
-0.19° 1.00 ;
0760 -0.005 1.00
-0.43° 0.27° 0.320

HCSE

CES-D —Center for Epidemiologic Studies Short Depression Scale, HCSE — Hurricane Coping Self-Efficacy Scale, MCS — mental component score, PCS

— physical component score

a, . - .
Spearman correlation coefficients are reported due to the non-normality of some of the scale scores.

b

P<0.001
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