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Abstract
Background: Depression and anxiety are common and underrecognized in end-stage renal disease (ESRD), are associated 
with poor outcomes and reduced health-related quality of life, and are potentially treatable. Simple, accurate screening tools 
are needed.
Objective: We examined the operating characteristics of single questions for anxiety and depression from the Edmonton 
Symptom Assessment System (ESAS) in hemodialysis.
Design: Cross-sectional study.
Setting: Two outpatient hemodialysis units (1 tertiary, 1 community) in Hamilton, Canada.
Patients: Adult prevalent hemodialysis patients.
Measurements: ESAS and Hospital Anxiety and Depression Scale (HADS).
Methods: Participants were asked the degree to which they experienced anxiety and depression using the ESAS. ESAS single 
questions for anxiety and depression were compared with the reference standard of the HADS using dialysis population 
specific cutoffs (HADS anxiety subscale ≥6 and HADS depression subscale ≥7). Logistic regression was used to create 
receiver operating characteristics (ROC) curves.
Results: We recruited 50 participants with a mean age of 64 (SD = 12.4) years, of whom 52% were male and 96% were on 
≥3× weekly hemodialysis. Using the reference standards, 28 (56%) had a diagnosis of anxiety and 27 (54%) had a diagnosis 
of depression. Areas under the ROC curves were 0.83 for anxiety and 0.81 for depression using ESAS scores of ≥2.
Limitations: Sample size and the lack of a reference gold standard.
Conclusions: The ESAS single questions for anxiety and depression have reasonable discrimination in a hemodialysis 
population. The use of more complex and time-consuming screening instruments could be reduced by adopting the ESAS 
questions for anxiety and depression in hemodialysis.

Abrégé 
Contexte : La dépression et l’anxiété sont fréquentes quoique peu reconnues chez les patients souffrant d’insuffisance 
rénale terminale (IRT). Ces troubles sont associés à une évolution défavorable de la maladie et à une diminution de la qualité 
de vie liée à l’état de santé. Cependant, ils sont potentiellement traitables. Des outils de détection simples et précis sont 
requis.
Objectif : Nous avons évalué la fonction d’efficacité de questions uniques sur l’anxiété et la dépression provenant du 
Système d’évaluation des symptômes d’Edmonton (ESAS) en contexte d’hémodialyse.
Type d’étude: Étude transversale.
Cadre : Deux unités d’hémodialyse ambulatoire (une en soins tertiaires, une en milieu communautaire) à Hamilton, au 
Canada.
Sujets: Des patients adultes hémodialysés.
Mesures: L’ESAS et l’Échelle d’anxiété et de dépression en milieu hospitalier (HADS).
Méthodologie: Nous avons demandé aux participants, par l’entremise de l’ESAS, dans quelle mesure ils éprouvaient de 
l’anxiété et de la dépression. Les questions uniques de l’ESAS sur l’anxiété et la dépression ont été comparées à l’étalon de 
référence de la HADS en utilisant les seuils spécifiques à une population dialysée (sous-échelle de la HADS pour l’anxiété ≥ 
6 et sous-échelle de la HADS pour la dépression ≥ 7). Une régression logistique a été utilisée pour établir les courbes de 
fonction d’efficacité de l’observateur (courbes ROC).
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Résultats: Nous avons recruté 50 patients (52 % d’hommes) âgés de 64 ans en moyenne (écart-type : 12,4 ans). La plupart 
des sujets (96 %) étaient dialysés au moins trois fois par semaine. Selon l’étalon de référence, 28 patients (56 %) vivaient de 
l’anxiété et 27 (54 %) souffraient de dépression. La surface sous la courbe ROC était de 0,83 pour l’anxiété et de 0,81 pour 
la dépression selon les scores ESAS ≥ 2.
Limites: Le faible échantillon de sujets et le fait que l’étude ne comportait pas d’étalon-or.
Conclusion: Les questions uniques de l’ESAS sur l’anxiété et la dépression ont discriminé adéquatement dans une population 
de patients hémodialysés. L’adoption du questionnaire ESAS sur l’anxiété et la dépression avec les patients hémodialysés 
pourrait limiter le recours à des outils de détection chronophages et complexes.
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What was known before

Anxiety and depression are common and underrecognized in 
dialysis and are associated with adverse outcomes. A variety 
of screening instruments exist but whether or not the ESAS 
is accurate is uncertain.

What this adds

The ESAS single questions for anxiety and depression have 
utility as screening instruments in the dialysis population. As 
initial screening tools, they can be used to facilitate the diag-
nosis of mood disorders given their ease and simplicity.

Introduction

Anxiety and depression are common in the setting of end-
stage renal disease (ESRD) with anxiety affecting 38% and 
depression 27% of individuals with kidney disease.1 Both 
mood disorders are commonly clinically underdiagnosed2 
and suboptimally managed in patients with ESRD.3 The iden-
tification of patients with anxiety and/or depression in the set-
ting of ESRD is important as these mood disorders are 
strongly associated with impaired health-related quality of life4,5 
and adverse events such as peritonitis,6 hospitalization,7-9 car-
diovascular events,10 dialysis withdrawal,11 and death.12,13

Simple screening tools that can be self-reported may 
help identify patients with significant anxiety and depres-
sive symptoms who are eligible for treatment. This is par-
ticularly important given recent recommendations to 
incorporate patient-reported outcomes into clinical care14,15 
and the availability of potentially effective therapies for 

anxiety and depression in dialysis such as cognitive behav-
ioral therapy.16,17

Given the prevalence and impact of these symptoms, we 
undertook a study to determine how well a patient-reported 
outcome measure that incorporates a single question for each 
of anxiety and depression performs compared with a longer, 
validated screening instrument.

Methods

Study Cohort

We performed a cross-sectional study of prevalent adult 
hemodialysis patients from 2 hemodialysis units (1 tertiary, 1 
community) in Hamilton, Canada. A consecutive sample of 
hemodialysis patients from morning and afternoon dialysis 
shifts were approached. Eligible participants were (1) 18 
years of age or older, (2) receiving in-center hemodialysis 
≥2× weekly for at least the last 90 days, and (3) provided 
informed consent. Patients were excluded if they were unable 
to complete the study instruments due to a cognitive impair-
ment or an English language barrier.

Study Procedures

We collected participant demographics, comorbidities, and 
laboratory results at baseline. Participants completed the fol-
lowing instruments during dialysis at the first study visit: the 
Hospital Anxiety and Depression Scale (HADS)18 and 
the single anxiety and depression screening questions. The 
HADS19 was used as the reference standard for anxiety and 
depression instead of other mood disorder screening tools 
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given similar operating characteristics and its ability to con-
currently screen for both anxiety and depression in a simple 
manner. It consists of 14 questions, with 7 questions for anxi-
ety (HADS-A subscale) and 7 questions for depression 
(HADS-D subscale), and responses ranging from 0 to 3, with 
higher scores indicating worse symptoms in the last week. 
The reference cutoffs20 for anxiety in dialysis is a HADS-A 
score of ≥6 or a HADS score of ≥12 and for depression in 
dialysis is a HADS-D score of ≥7 or a HADS score of ≥1221 
or ≥14.

The screening questions for anxiety and depression were 
based off of the Edmonton Symptom Assessment System 
(ESAS) that originates from palliative care22 and has been 
extensively validated23 in cancer settings and contains 10 
symptoms measured on an 11-point scale anchored at 0 (no 
symptoms) and 10 (worst possible symptoms). It was vali-
dated cross-sectionally24 and longitudinally25 in dialysis 
patients.

Ethics approval was obtained by the Hamilton Integrated 
Research Ethics Board.

Statistical Analysis

A sample size of 50 was chosen based on previous studies 
evaluating the operating characteristics of anxiety and 
depression screening tools.18 Assuming a 40% prevalence of 
anxiety, an area under the receiver operator curve (AUROC) 
of 0.8, and a 2-sided alpha of 0.05, a sample size of 50 
patients would have greater than 97% power to detect a dif-
ference from an AUROC of 0.5. Assuming a 30% prevalence 
of depression, an AUROC of 0.8, and a 2-sided alpha of 0.05, 
a sample size of 50 patients would have greater than 95% 
power to detect a difference from an AUROC of 0.5.

Participant characteristics are described using means and 
standard deviations (SD) or medians and 25th to 75th per-
centiles for continuous variables and frequencies (%) for cat-
egorical variables. Differences between those who exceeded 
the HADS-A and HADS-D screening thresholds of 6 and 7, 
respectively, were compared with those who did not using a 
2-sample t test for continuous variables and chi-squared test 
for categorical variables.

Using cutoffs of 1 to 10, the performances of the screen-
ing ESAS single questions for anxiety and depression were 
compared with HADS-A ≥6 and HADS-D ≥ 7 reference 
standards by calculating the screening question sensitivity, 
specificity, and AUROC. Sensitivity analyses were per-
formed using the reference standards of HADS ≥ 12 for 
depression and HADS ≥ 14 for both anxiety and depression. 
The performance of ESAS screening questions and both 
HADS-A and HADS-D subscales were compared with the 
reference standard of a previously clinically documented 
diagnosis anxiety and depression. The relationship between 
ESAS single questions and HADS and both HADS-A and 
HADS-D subscales was assessed using Pearson correlation 
coefficients.

All statistical tests were performed at a P < .05 level of 
significance. All analyses were performed using STATA 
(Stata Statistical Software: Release 14; StataCorp LP, College 
Station, Texas).

Results

The study participants’ characteristics are provided in Table 1. 
Twenty-eight participants (56%) had a HADS-A ≥ 6 
and 27 (54%) had a HADS-D ≥ 7. Individuals with a 
HADS-A ≥ 6 were more likely to be female and had higher 
serum phosphate (Supplemental Table 1). Individuals with a 

Table 1.  Study Cohort Characteristics.

N = 50

Age, years (SD) 64 (12.4)
Sex
  Male, n (%) 26 (52%)
  Female, n (%) 24 (48%)
Dialysis treatments
  2× weekly, n (%) 2 (4%)
  ≥3× weekly, n (%) 48 (96%)
Duration of HD, hours (SD) 3.6 (0.4)
Vascular access
  Fistula, n (%) 24 (48%)
  Graft, n (%) 3 (6%)
  Catheter, n (%) 23 (46%)
URR, % (SD) 69.5 (6.2)
Etiology of ESRD
  DN, n (%) 19 (38%)
  HTN, n (%) 4 (8%)
  GN, n (%) 12 (24%)
  Other, n (%) 15 (30%)
Comorbidities
  Diabetes, n (%) 24 (48%)
  CAD, n (%) 13 (26%)
  PVD, n (%) 9 (18%)
  CVD, n (%) 10 (20%)
  OSA, n (%) 11 (22%)
  Anxiety, n (%) 7 (14%)
  Depression, n (%) 7 (14%)
SSRI, n (%) 6 (12%)
SNRI, n (%) 2 (4%)
Hemoglobin, g/L (SD) 106 (9.9)
Calcium, mmol/L (SD) 2.28 (0.2)
Phosphate, mmol/L (SD) 1.72 (0.5)
Albumin, g/L (SD) 31.5 (2.8)
PTH, pmol/L (SD) 60.3 (42.2)

Note. Data are presented with mean (standard deviation) or number 
(percent). HD = hemodialysis; URR = urea reduction ratio; ESRD = end-
stage renal disease; DN = diabetic nephropathy; HTN = hypertension; GN 
= glomerulonephritis; CAD = coronary artery disease; PVD = peripheral 
vascular disease; OSA = obstructive sleep apnea; SSRI = selective 
serotonin uptake inhibitor; SNRI = serotonin norepinephrine uptake 
inhibitor; PTH = parathyroid hormone ; CVD = cerebrovascular disease.
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HADS-D ≥ 7 were older and had a higher serum phosphate 
(Supplemental Table 2). ESAS scores for anxiety and depres-
sion correlated moderately with HADS-A and HADS-D sub-
scales with Pearson correlation coefficients of 0.50 (P = 
.0002) and 0.56 (P = .0000), respectively (Figures 1 and 2 
for scatterplots). ESAS scores for anxiety and depression 
correlated moderately with HADS with Pearson correlation 
coefficients of 0.45 (P = .001) and 0.61 (P = .0000) respec-
tively, not shown).

Only 7 (14%) of study participants had a previous 
documented clinical diagnosis of anxiety and 7 (14%) had a 
previous documented clinical diagnosis of depression. Four 
of 7 and 3 of 7 individuals were currently on pharmaco-
therapy (including a selective serotonin reuptake inhibitor or 

serotonin norepinephrine reuptake inhibitor) for anxiety or 
depression, respectively. Two of seven individuals with a 
previous diagnosis of anxiety and 1 of 7 individuals with a 
previous diagnosis of depression did not screen positive 
using the HADS-A and HADS-D. Two of 3 of these false 
negatives were on pharmacotherapy.

The optimal ESAS screening cutoff to identify anxiety 
defined by HADS-A ≥ 6 was an ESAS score ≥ 2 with a 
sensitivity of 75%, specificity of 91%, and an AUROC of 
0.83 (Figure 3). Using ESAS to screen for previously docu-
mented anxiety, the optimal cutoff was an ESAS score ≥ 1 
with a sensitivity of 71%, specificity of 58%, and an AUROC 
of 0.76. The optimal HADS-A cutoff to identify previous 
documented anxiety was ≥ 5 with a sensitivity of 71%, a 
specificity of 47%, and an AUROC of 0.59. Using ESAS 
scores of ≥ 1 out of 10 to screen for anxiety defined by 
HADS-A ≥ 6, the prevalence of anxiety was 50% with a 
sensitivity of 66.7%, specificity of 78.6%, and AUROC of 
0.82. A sensitivity analysis using HADS ≥ 14 as the refer-
ence standard at an ESAS cutoff of 2 did not improve the 
operating characteristics (Supplemental Figure 1).

The optimal ESAS screening cutoff to identify depression 
defined by HADS-D ≥ 7 was an ESAS score of ≥2 with a 
sensitivity of 81%, specificity of 74%, and AUROC of 0.81 
(Figure 4). Using ESAS to screen for previously documented 
depression, the optimal cutoff was an ESAS score ≥3 with a 
sensitivity of 71%, a specificity of 71%, and an AUROC of 
0.71. The optimal HADS-D cutoff to identify previous 
documented depression was ≥9 with a sensitivity of 71%, 
specificity of 70%, and an AUROC of 0.71. Using ESAS 
scores of ≥1 out of 10 to screen for depression defined by 

Figure 1.  Scatterplot for ESAS anxiety and HADS-A.
Note. r = 0.50. ESAS = Edmonton Symptom Assessment Scale; HADS-A 
= Hospital Anxiety Depression Scale anxiety subscale.

Figure 2.  Scatterplot for ESAS depression and HADS-D.
Note. r = 0.56. ESAS = Edmonton Symptom Assessment Scale;  
HADS-D = Hospital Anxiety Depression Scale depression subscale.

Figure 3.  Receiver operating curve for ESAS anxiety and 
HADS-A.
Note. HADS-A > 6, ESAS cut point >2: sensitivity 0.75, specificity 0.91, 
AUROC 0.83. ESAS = Edmonton Symptom Assessment Scale;  
HADS-A = Hospital Anxiety Depression Scale anxiety subscale;  
ROC = receiver operating characteristics; AUROC = area under the 
receiver operator curve.

https://journals.sagepub.com/doi/suppl/10.1177/2054358118825441
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HADS-D ≥ 7, the prevalence of depression was 72% with a 
sensitivity of 88.0%, a specificity of 76.0%, and an AUROC 
of 0.73. Sensitivity analyses using HADS ≥12 or ≥14 as the 
reference standards at ESAS cutoffs of 2 did not improve the 
operating characteristics (Supplemental Figures 2 and 3).

Discussion

In this observational study of 50 hemodialysis patients from 
both tertiary and community dialysis units, single questions 
for the screening of anxiety and depression from the ESAS 
showed reasonable discrimination compared with HADS 
reference standards. ESAS cutoffs of ≥2 had a sensitivity of 
75% and specificity of 91% for anxiety and a sensitivity of 
81% and specificity 74% for depression. ESAS scores for 
anxiety and depression moderately correlated with HADS-A 
and HADS-D subscales as well as total HADS scores sug-
gesting that ESAS single questions for anxiety and depres-
sion may be suitable screening tools given their operating 
characteristics, ease of administration, either alone or as part 
of the entire ESAS as a global symptom screening strategy.

ESAS has been previously evaluated as screening tool for 
anxiety and depression with HADS-A and HADS-D refer-
ence standards of ≥826 in 216 individuals from 3 different 
settings including male cancer survivors, patients with 
advanced cancer and dyspnea, and individuals receiving out-
patient palliative care. In that study, the prevalence of anxi-
ety was 43.6% and the prevalence of depression was 36.5%, 
and optimal ESAS cutoffs for screening were ≥2 for both 
anxiety and depression with similar sensitivities but worse 
specificities compared with our study (sensitivity 86% and 

specificity 56% for anxiety, sensitivity 77% and specificity 
55% for depression, AUROC not reported). Given the over-
lapping somatic symptoms of ESRD and depression and the 
possibility of interference, it is surprising that ESAS per-
formed more accurately as a screening tool for depression in 
our study. It is unclear why the performance of ESAS for the 
screening of anxiety was also more accurate in our study but 
this may be due to interference by symptoms and/or stressors 
unique to malignancy but not ESRD. It is reassuring that we 
identified ESAS cutoffs that were the same in a non-ESRD 
and diverse patient population with superior operating 
characteristics.

It should be noted that we did not use any formal gold 
standard, including a structured clinical interview with the 
Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-5) criteria for anxiety and depression. Instead, 
we relied on a reference standard that has previously been 
validated for screening in dialysis and performed sensitivity 
analyses with dialysis specific reference cutoffs. The poor 
performance of both ESAS and HADS to screen for clinically 
documented anxiety or depression in our study is likely due to 
only 7 of 50 (14%) and 7 of 50 (14%) participants previously 
having these diagnoses, likely as a result of ascertainment 
bias due to underrecognition, inadequate documentation, and 
possibly fluctuating symptoms related to the natural history 
of these disorders and effective treatment.

Our study is limited by its relatively small size and homo-
geneous population from 2 hemodialysis units in Ontario, 
Canada. Our results cannot be extrapolated to home modali-
ties or the nondialysis setting including chronic kidney dis-
ease or kidney transplant patients with potentially different 
biology of mental health disorders. We also excluded those 
with cognitive impairment or an English language barrier 
further limiting the generalizability of our findings. However, 
we did employ a broad approach for patient inclusion result-
ing in a study population representative of a typical dialysis 
unit in North America. Lastly, we included patients with a 
history of mood disorders as well as those undergoing treat-
ment which may artificially bias the accuracy of screening 
tools.27

Conclusions

Given the shift in priorities to include patient-reported out-
come measures in the clinical care of dialysis patients, sim-
ple and accurate screening questions are needed to identify 
symptoms and conditions that remain underdiagnosed and 
suboptimally treated. ESAS single questions for anxiety and 
depression may be appropriate as initial screening tools in 
hemodialysis given their functionality and operating charac-
teristics either administered alone or as components of the 
ESAS followed by either additional longer, disease-specific 
screening tools (eg, HADS or other depending on pretest/
posttest probabilities) and/or a clinical interview as the gold 
standard. Additional studies are needed to evaluate the 

Figure 4.  Receiver operating curve for ESAS depression and 
HADS-D.
Note. HADS-D ≥ 7, ESAS cut point ≥2: sensitivity 0.81, specificity 0.74, 
AUROC 0.81. ESAS = Edmonton Symptom Assessment Scale;  
HADS-D = Hospital Anxiety Depression Scale depression subscale;  
ROC = receiver operating characteristics; AUROC = area under the 
receiver operator curve.
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ESAS single questions screening performances across cen-
ters and dialysis populations as well as set robust screening 
thresholds.
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