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Abstract
Background. Non-dialysis-dependent chronic kidney dis-
ease (CKD) and dialysis-dependent Stage 5 CKD (CKD5)
are associated with a significant physical and psychosocial
burden. Little is known, however, about the impact of
stressful life events on CKD and CKD5 patients. This study
aimed to determine the prevalence of stressful life events in
CKD and CKD5 patients and identify the factors correlated
with high levels of event-related distress.
Methods. This cross-sectional study’s sample consisted of
181 patients (91 with non-dialysis-dependent CKD Stages
4 and 5, 90 with CKD5) who filled out the Impact of Event
Scale (IES), which measures subjective distress related to
stressful life events. Other measures included scores from
the Medical Outcomes Study Short Form-36, Patient Health
Questionnaire-9 (PHQ-9) and Dialysis Symptom Index (DSI).
Results. One hundred and three subjects reported stressors
on the IES. Almost half the stressors (49.5%) related to
personal health; the rest fell into other categories. There
were significant differences between the no stressor, low
event-related distress and high event-related distress groups
in age (P < 0.001), PHQ-9 score (P < 0.001) and DSI score
(P ¼ 0.002). After adjustment, PHQ-9 score was associated
with high event-related distress [odds ratio (OR) 1.20, 95%
confidence interval (CI) 1.10–1.32], as was DSI score (OR
1.04, 95% CI 1.02–1.07) in a separate model.
Conclusions. Event-related distress is common in CKD and
CKD5 patients. High event-related distress is associated
with worse depressive symptoms and greater somatic and
emotional symptom burden, even with adjustments for age
and gender. The renal practitioner may need to address pa-
tients’ event-related distress in order to provide optimal care.
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Introduction

Though chronic kidney disease (CKD) is generally consid-
ered a physical illness, many patients find physical illness
accompanied by a significant psychosocial burden. Patients

with non-dialysis-dependent CKD and dialysis-dependent
Stage 5 CKD (CKD5) are no exception. Several studies sug-
gest that depression is prevalent among CKD and CKD5 pa-
tients [1, 2]. CKD5 patients are more likely to be hospitalized
with a psychiatric disorder than those with at least four other
chronic illnesses [3]. And both CKD and CKD5 patients ex-
perience a decreased health-related quality of life (HRQoL)
compared to healthy people [4]. This psychosocial burden is
not without consequences; for example, several studies have
linked depression to increased mortality risk in CKD5 patients
[5–7].

Little attention, however, has been paid to the psycho-
logical impact of specific stressful life events, health-
related or otherwise, on CKD and CKD5 patients. Stressful
life events affect everyone, regardless of whether or not
illness is present, but in addition to facing the same events
as healthy people, kidney disease patients are subject to the
stressful life events connected to suffering from a serious
progressive illness and to depending on a machine for sur-
vival, in the case of CKD5. Posttraumatic stress disorder
(PTSD), a psychiatric condition characterized by symp-
toms of re-experiencing, avoidance and hyperarousal that
persist for >1 month, can develop in the wake of a stressful
life event [8]. An event that is highly significant to an
individual but that does not meet the criteria of trauma as
defined by the Diagnostic and Statistical Manual of Mental
Disorders-IV (DSM-IV) [8], however, may still be fol-
lowed by PTSD-like symptoms, such as intrusive thoughts
and images of the event or avoidance of reminders of it [9–
11]. These distressing symptoms could add to the already
significant psychosocial burden borne by CKD and CKD5
patients and complicate disease-related outcomes.

It is for this reason that we undertook the present study
in which we first characterized the prevalence and types
of stressful life events reported by patients with CKD
and CKD5. Second, since understanding the correlates
of event-related distress is essential for both identifying pa-
tients likely to suffer from it and developing interventions
targeting it, we also examined the extent to which certain
clinical factors might be associated with a high level of
event-related distress. Third, we evaluated the relationship
between event-related distress, depression, symptom burden
and HRQoL.
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Materials and Methods

The study sample was composed of patients with CKD Stages 4 and 5 not
dependent on dialysis (n¼ 91), patients undergoing peritoneal dialysis (n¼ 21)
and patients undergoing thrice-weekly in-center hemodialysis (n ¼ 69) in
Pennsylvania. Between March 2004 and May 2008, study staff approached
patients to enroll in a study of kidney disease, sleep, mood, cognition and
HRQoL at the time of their routine CKD or dialysis clinic visits or their initial
evaluations at a kidney transplantation clinic. Though the purpose of their clinic
visits differed, all patients either had dialysis-dependent Stage 5 CKD or other-
wise advanced CKD (average estimated glomerular filtration rate, calculated
using the four-variable Modification of Diet in Renal Disease equation, of
18.7 mL/min/1.73 m2) [12]. Exclusion criteria were age <18 years or >90
years, active malignancy, active infection (e.g., pneumonia), active coronary
artery disease (e.g., unstable angina, myocardial infarction) within the last
6 months, advanced cirrhosis, sleep apnea receiving treatment, advanced
dementia, active alcohol abuse and refractory psychiatric disease. This study
was approved by the University of Pittsburgh Institutional Review Board and
conducted in accordance with the Helsinki Declaration of 1975, as revised in
2000. All participants provided written informed consent.

A total of 298 patients consented to study participation. During home
visits, study staff gave questionnaires to the participants to complete and
mail back. Of the 298 patients enrolled, 111 did not complete the study
assessment (51 because of loss of interest or inability of research assistants
to make contact to set up appointments, 18 because of failing health,
9 because of missed appointments or non-adherence to study instructions,
9 because of death prior to assessment, 8 because of distances too great for
research assistants making home visits or household conditions that
interfered with completion of in-home assessments, 6 because of trans-
plantation prior to the first assessment in protocols that required pre- and
post-transplant assessments, 5 because of decision not to pursue trans-
plantation in protocols that required post-transplant assessments and 5
because of subject discomfort with other study procedures). Of the remain-
ing 187 participants, 6 did not fill out the Impact of Event Scale (IES),
from which the outcome measure for this study was derived, leaving a
sample size of 181 subjects.

Self-report measures of event-related distress, mood, symptoms and
HRQoL

Participants completed a series of self-administered questionnaires includ-
ing the IES, Patient Health Questionnaire-9 (PHQ-9), Dialysis Symptom
Index (DSI) and Medical Outcomes Study Short Form-36 (SF-36).

The IES is a 15-item questionnaire used to measure subjective event-
related distress in the past week related to a specific life event in the past 6
months named by the respondent. Seven questions measure intrusive
symptoms (e.g., unwanted thoughts and images, dreams, strong
emotions), while the remaining 8 tap avoidance symptoms (e.g., numbing
of responsiveness, attempts to forget or not think about the event, avoid-
ance of potential reminders). Combined, the two dimensions provide a
total subjective event-related distress score. Each item is scored, 0, ‘not
at all’, 1, ‘rarely’, 3, ‘sometimes’ or 5, ‘often’, to describe the frequency of
symptoms, for a maximum total score of 75 [13]. The internal consistency,
stability, content validity, construct validity, convergent validity and clin-
ical validity of the IES have been demonstrated in multiple studies [14].

While there is no standard classification system in place for events reported
on the IES, for the purposes of our intended analysis, we classified the events.
Two people (S.R. and a research assistant) independently devised their own
classifications based on all the events reported and then met to discuss the
reasoning behind their classifications. One author (S.R.) then altered the clas-
sifications according to decisions made at the meeting, and the two other
authors (A.G. and M.U.) reviewed them for consistency and meaningfulness.

In order to make the concept of event-related distress more clinically
useful, we broke IES scores into three categories: no event-related distress,
for those subjects who did not report a stressful life event; low event-
related distress, for those who did report a stressful life event but scored
<35 on the IES and high event-related distress, for those who reported a
stressful life event and scored �35. We chose this cut-point of 35 because
of evidence that it has the greatest positive predictive value and lowest
apparent total misclassification error rate for a diagnosis of PTSD when
patients with DSM-III-R-criteria PTSD complete the IES [15]. It is im-
portant to note, however, that the IES was never intended as a diagnostic
tool for PTSD and, therefore, we did not use the IES with any intention of
diagnosing PTSD in our study participants.

The PHQ-9 is a nine-item tool that assesses the frequency with which
patients have experienced depressive thoughts or feelings over the prior 2
weeks. The severity of depressive disorder is considered moderate for
scores ranging from 10 to 14, moderately severe for scores of 15–19
and severe for scores of 20–27. In patients on hemodialysis, PHQ-9 scores
>9 are 92% sensitive and specific for a diagnosis of depressive disorder
[16].

The DSI is a 30-item questionnaire that assesses physical and emotional
symptom burden over a 1-week period [17]. Patients answer whether or
not they have experienced a particular symptom in the past week, and if
they respond positive, they rate the symptom on a scale of 0, ‘not at all’ a
bother, to 4, ‘very much’ a bother. Past studies have confirmed the test–
retest reliability and content validity of the DSI in patients on hemodialysis
[17].

The SF-36 is one of the most widely used HRQoL measures. The Physical
Component Summary assesses physical well-being, while the Mental Compo-
nent Summary reflects psychosocial functioning and psychological distress. In
the general population, the mean for each summary scale is 50 points, with a
standard deviation of 10 points. Higher scores indicate a better quality of life.
The SF-36 has been used extensively in patients with kidney disease and has
sound psychometric characteristics in this patient population [18–20].

Statistical analyses

All continuous variables were described using means, variances, maxi-
mums and minimums. Frequencies and percentages were used to describe
all categorical variables. We tested statistical significance of the differ-
ences between groups using two-sampled t-tests or analysis of variance
(ANOVA) for continuous variables and chi-square or Fisher’s exact tests
for categorical variables.

In order to account for differences in age and gender, we then employed
logistic regression modeling to determine which patient characteristics
correlated with high event-related distress. We initially entered into the
model all covariates of P < 0.2 in univariate analysis and then re-estimated
the model after removal of each covariate with P > 0.1. The covariate for
education was excluded from regression modeling due to the distribution
of this covariate, with <10% of patients having less than a 12th grade
education. All analyses were performed using SAS (version 9.1; SAS
Institute, Cary, NC).

Results

The 181 patients who completed the study assessments did
not differ significantly from the 117 non-participants in
age, gender or race (data not shown). Those with CKD5,
however, were less likely to complete than those with CKD
(52.9% versus 77.1%, P < 0.001). Of the 181 patients who
completed the study assessments, 90 (49.4%) had CKD5,
69 (76.7%) on hemodialysis and 21 (23.3%) on peritoneal
dialysis. Ninety-one patients (50.6%) had CKD.

Of the 181 patients, 103 reported stressors on the IES.
Types of stressors are listed in Table 1. Approximately
50% of the participants reported their personal health as a
source of event-related distress. The remaining participants
noted stressors in the categories of family member health,
family relationship, death, occupational or financial, multi-
ple stressors and miscellaneous, which included events that
were not named but were nonetheless rated, as well as some
day-to-day hassles and religious references.

Table 2 shows the demographic, health and question-
naire responses of patients by event-related distress cate-
gory. Patients with higher event-related distress were more
likely to be younger (Figure 1), to have at least a 12th grade
education and to not have diabetes mellitus. Gender, race,
marital status, employment status, smoking status, type of
kidney disease (CKD versus CKD5) and presence of car-
diovascular disease were not associated with higher event-
related distress.
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The unadjusted relationships of event-related distress
with depressive symptoms and symptom burden are shown
in Figures 2 and 3. Patients with higher event-related dis-
tress were more likely to have more depressive symptoms,
as reported on the PHQ-9 (P < 0.001) (Figure 2). However,
they were not more likely to have worse HRQoL as meas-
ured by the SF-36, either in the Physical or Mental Com-
ponent Summary, although the latter trended toward
significance (P ¼ 0.06). In addition to depressive symp-
toms, the higher event-related distress patients were also
more likely to experience a higher overall symptom burden
as reported on the DSI (P ¼ 0.002) (Figure 3).

In order to see if event-related distress was associated
with somatic symptoms, we excluded seven psychological
and emotional symptoms, the DSI measures (‘feeling tired
or lack of energy’, ‘worrying’, ‘feeling nervous’, ‘trouble
staying asleep’, ‘feeling irritable’, ‘feeling sad’ and ‘feeling
anxious’), and re-examined the relationship between event-
related distress and somatic symptoms. Higher event-

related distress was still associated with a higher overall
symptom burden (n ¼ 176, P ¼ 0.02 in ANOVA, P < 0.05
for no stressor versus high event-related distress and low
event-related distress versus high event-related distress).

The strength of the associations of event-related dis-
tress with mood and symptoms after accounting for age
and gender is shown in Table 3. In a logistic regression
model with age and gender as the only covariates en-
tered, neither was associated with a subject’s high
event-related distress. Depression, however, as meas-
ured by the PHQ-9 score, was associated with high
event-related distress after adjusting for age and gender
[odds ratio (OR) 1.20, 95% confidence interval (CI)
1.10–1.32]. With adjustment for age and gender in a
separate model, dialysis symptoms from the DSI were
also associated with high event-related distress (OR
1.04, 95% CI 1.02–1.07).

Discussion

In this study, we found that severe clinically meaningful
event-related distress, present in 1/5 of our sample of CKD
and CKD5 patients, was associated with worse depressive
symptoms and a greater emotional and somatic symptom
burden. We further found that event-related distress secon-
dary to many kinds of events is prevalent in CKD and
CKD5 patients, with over half of our subjects reporting
having experienced a stressful life event in the past 6
months. While roughly half these events related to the pa-
tient’s own health, the other half was split among several
categories of events that people without a serious illness
also may face.

Table 1. Types of stressors reported on the IESa

Category n (%)

Personal health 51 (49.5)
Family relationship 12 (11.7)
Occupational/financial 10 (9.7)
Multiple stressors 10 (9.7)
Miscellaneous/unknown 9 (8.7)
Family member health 8 (7.8)
Death 3 (2.9)

aOne hundred and three of 181 subjects reported stressors on the IES.

Table 2. Characteristics of subjects by event-related distress levela

Category
Overall
(n ¼ 181)

No stressor
(n ¼ 80)

Low event-related distress
(n ¼ 65)

High event-related distress
(n ¼ 36) P

Age (years; n ¼ 181) 52.6 6 14.2 57.3 6 13.9 49.2 6 13.6 48.2 6 16.0 <0.001b,c

Male (%; n ¼ 181) 61.9 71.3 55.4 52.8 0.07
White (%; n ¼ 181) 65.8 67.5 64.6 63.9 0.9
Married (%; n ¼ 179) 59.2 62.8 55.4 58.3 0.7
12th grade/high school
graduation or more (%; n ¼ 179)

91.6 85.9 95.4 97.2 0.07

Employed full-time/part-time;
student (%; n ¼ 177)

32.2 24.4 39.7 36.1 0.1

Currently smoking (%; n ¼ 181) 13.8 15.0 9.2 19.4 0.3
Kidney disease 0.4

CKD Stages 4 and 5, not
dialysis dependent (%; n ¼ 91)

50.3 50.0 55.4 41.7

CKD Stage 5, dialysis
dependent (%; n ¼ 90)

49.7 50.0 44.6 58.3

eGFR (mL/min/1.73 m2; n ¼ 85) 18.7 6 8.0 20.4 6 8.4 17.3 6 7.3 16.9 6 8.1 0.2
Medical comorbidities

Diabetes mellitus (%; n ¼ 181) 37.6 46.3 35.4 22.2 0.04c

Cardiovascular disease (%; n ¼ 179) 31.3 39.2 26.6 22.2 0.1
Short Form-36 score (n ¼ 136)

Physical Component Summary 40.7 6 6.6 41.1 6 6.7 40.8 6 6.0 39.6 6 7.6 0.6
Mental Component Summary 44.3 6 7.5 44.3 6 7.6 45.8 6 6.4 41.5 6 8.8 0.06

aContinuous variables expressed as mean 6 SD. Continuous variables were tested with ANOVA; categorical variables were tested with chi-square or
Fisher’s exact tests, where appropriate. eGFR, estimated glomerular filtration rate.
bNo stressor versus low event-related distress P < 0.05 in pairwise comparison.
cNo stressor versus high event-related distress P < 0.05 in pairwise comparison.
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This report extends our understanding of event-related
distress in kidney disease by including CKD and peritoneal
dialysis patients from a wide age range (19–85 years old)
and diverse racial backgrounds (32% African-American)
and by broadly addressing event-related distress rather than
the more narrow category of PTSD. Three previous studies
have described event-related distress in kidney disease pa-
tients but only in the hemodialysis or post-transplant pop-
ulations and only event-related distress that met diagnostic

criteria for PTSD. Of these studies, the first evaluated the
prevalence and predictors of PTSD following Hurricane
Katrina among Louisiana residents on hemodialysis [21].
Of the 391 patients who responded to a survey, 24% re-
ported symptoms consistent with PTSD on the PTSD
Checklist [22]. This study, however, only examined PTSD
connected to one specific event experienced by all the sub-
jects (i.e., a hurricane). The second study assessed the prev-
alence of PTSD among 144 German hemodialysis patients
using the Posttraumatic Stress Diagnostic Scale and the
Impact of Event Scale-Revised [23–25]. This study found
that 78% of subjects had at one time experienced a trau-
matic life event, lifetime prevalence of PTSD among sub-
jects was 17% and subjects with PTSD had worse mental
health than subjects without. Though this study explored
PTSD related to any event, not just one specific event, it
also was limited to patients on hemodialysis. The third
study examined the effects of PTSD on quality of life
among 63 recent kidney transplant recipients from an urban
medical center in the USA [26]. Of these patients, 21%
reported symptoms consistent with a PTSD diagnosis and
an additional 19% reported sub-threshold PTSD symp-
toms. PTSD severity was independently associated with
the overall quality of life. Though this study also looked
at PTSD related to many types of events, it included only
kidney transplant recipients, who for several reasons are a
unique population among kidney disease patients. Our
work confirms the findings of these earlier studies and then
builds on them by showing that event-related distress, at
levels comparable to those observed in patients with PTSD,
can be detected in patients with both CKD and CKD5.

Our findings should be interpreted in light of certain
limitations. We employed a cross-sectional design that
does not permit interpretations of causality; longitudinal
studies would be necessary to assess the contribution of
event-related distress to renal disease outcomes. In addi-
tion, this study looked at a sample drawn from a single
geographic area, so our findings may not hold for the larger
population. Furthermore, although a substantial number of
patients in this study suffered from a level of event-related
distress that might indicate the presence of PTSD-like
reactions, the IES was not designed to diagnose PTSD.
More specific assessments are also required to determine
whether the stressful life events reported on the IES would
meet diagnostic criteria for traumatic events as defined in
the DSM-IV diagnostic criteria for PTSD [8]. Therefore,
we cannot reach definitive conclusions about PTSD in
CKD and CKD5 patients in this study, only about the prev-
alence and severity of the event-related distress these pa-
tients experience.

This study’s findings have important implications. First,
kidney disease patients struggle with event-related distress
from a variety of sources that the clinician may not ac-
knowledge and address unless he employs targeted screen-
ing. Moreover, the relationships observed in this study raise
the possibility that addressing event-related distress might
aid in alleviating the emotional and somatic symptoms ex-
perienced by patients with CKD and CKD5. Clinical trials
targeting stress and distress management in other chronic
diseases, such as HIV/AIDS, diabetes, cancer and cardio-
vascular disease, have indeed shown improvements in

Fig. 1. Mean age by event-related distress level n ¼ 181; P < 0.001 in
ANOVA; P < 0.05 for no stressor versus low event-related distress and no
stressor versus high event-related distress.

Fig. 2. Mean PHQ-9 score by event-related distress level n ¼ 177; P <
0.001 in ANOVA; P < 0.05 for no stressor versus high event-related
distress and low event-related distress versus high event-related distress.

Fig. 3. Mean DSI score by event-related distress level n¼ 176; P ¼ 0.002
in ANOVA; P < 0.05 for no stressor versus high event-related distress and
low event-related distress versus high event-related distress.

302 S. Ramer et al.



disease-related outcomes, mood and functioning [27–33].
Pending evidence from similar trials with CKD and CKD5
patients, renal practitioners seeking to provide optimal care
may want to consider the impact of stressful life events on
patients, whether or not these events are related to kidney
disease.
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Table 3. Predictors of high event-related distressa

Demographics
only OR
(95% CI)

Demographics
and PHQ-9 score
OR (95% CI)

Demographics
and DSI score
OR (95% CI)

Age 0.98 (0.95–1.00) 0.99 (0.96–1.02) 0.98 (0.95–1.00)
Gender 0.64 (0.30–1.34) 0.62 (0.27–1.39) 0.88 (0.40–1.95)
PHQ-9
score

N/A 1.20 (1.10–1.32) N/A

DSI score N/A N/A 1.04 (1.02–1.07)

aEach model only used the variables for which ORs and CIs are shown.
N/A, Not applicable.
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