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Abstract: Background: Symptoms of anxiety are often unrecognized and untreated in dialysis
patients. We investigated the diagnostic accuracy of two widely used screening tools for anxiety
in hemodialysis patients. Methods: For this cross-sectional validation study, chronic hemodialysis
patients from eight dialysis centers in the Netherlands were included. The Beck Anxiety Inventory
(BAI) and Hospital Anxiety and Depression Scale—Anxiety subscale (HADS-A) were validated by
the Mini International Neuropsychiatric Inventory (MINI) diagnostic interview. Receiver operating
characteristic curves were used to determine the optimal cut-off values. Results: Of 65 participants,
13 (20%) were diagnosed with one or more anxiety disorders on the MINI, of which 5 were included
in the analysis. ROC curves showed a good diagnostic accuracy of the BAI and HADS-A. The optimal
cut-off value for the BAI was ≥13 (sensitivity 100%, specificity 85%) and for the HADS-A was ≥10
(sensitivity 80%, specificity 100%). Conclusions: Based on our limited data, both the BAI and the
HADS-A seem to be valid screening instruments for anxiety in hemodialysis patients that can be
used in routine dialysis care. The HADS-A consists of fewer items and showed fewer false-positive
results than the BAI, which might make it more useful in clinical practice.

Keywords: anxiety disorders; mass screening; renal dialysis

1. Introduction

Anxiety is characterized by excessive fear that can cause clinically significant distress
or impairment of functioning. Excessive anxiety can begin without a clear reason (panic
disorder), can be triggered by a traumatic event or situation (post-traumatic stress disorder
(PTSD)), can be due to a fear of social or performance situations (social anxiety disorder), can
be triggered by the presence or anticipation of a specific object or situation (specific phobia),
or can be due to a number of events or activities (general anxiety disorder (GAD)) [1].
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Recently, the nephrology field has become aware that elevated anxiety symptoms
are a common problem in dialysis patients, with a prevalence of 19–43% and with a
large impact on quality of life and adverse clinical outcomes such as impaired treatment
adherence, hospitalization, and mortality [2–6]. Due to the overlap of symptoms of anxiety
with symptoms of other medical conditions, such as depression and uremia, symptoms
of anxiety are often unrecognized and untreated in dialysis patients [2,6]. Furthermore,
international nephrology guidelines inadequately address screening for anxiety, and no
recommendations on the frequency and preferred screening tools have been proposed [7].
Studies of chronic kidney disease and cardiovascular disease patients investigating treatments
for anxiety have demonstrated that the results of psychotherapeutic interventions are
promising in both lowering symptoms of anxiety as well as reducing clinical outcomes
such as mortality [8–10]. To identify dialysis patients who might be in need of treatment
for anxiety, validated anxiety screening instruments that can easily be applied in routine
dialysis care are needed [2].

Although there are various screening tools for anxiety available, only a few of those
have been validated in hemodialysis patients [11,12]. A well-established screening instru-
ment for anxiety is the Beck Anxiety Inventory (BAI) [13,14]. The BAI was developed
to assess the severity of anxiety while minimizing the overlap with depression [13]. The
BAI has been used extensively, and has been validated in medical settings as well as in
older adults [15–20]. To our knowledge, the BAI has not yet been validated in dialysis
patients. The Hospital Anxiety and Depression Scale (HADS) is shorter than the BAI,
and was developed as a self-assessment screening tool for the detection of the presence
of anxiety and depressive disorders specifically for adults attending medical outpatient
clinics [21]. The HADS excludes somatic symptoms of anxiety and depression that are com-
mon in medical patients related to physical illness. The HADS has been used extensively
and was found to perform well in other somatic patients, although evidence in dialysis
patients has been inconclusive [11,12,17,22,23]. Two studies found acceptable performance
and recommended the use of the HADS—Anxiety subscale (HADS-A) in dialysis patients;
however, another study found poor predictive power of the HADS-A [11,12,23]. As diagnostic
accuracy of screening tools varies between settings and patient groups, further validation
is needed in hemodialysis patients.

This study aimed to investigate the diagnostic accuracy of two widely used screening
tools for anxiety, the BAI and HADS-A, and validate these screening tools against a structured
psychiatric diagnostic interview for detecting clinically relevant symptoms of anxiety in
hemodialysis patients.

2. Materials and Methods
2.1. Study Design and Population

To validate the BAI and HADS-A in dialysis patients, baseline data were used from the
ongoing multicenter Depression Related Factors and Outcomes in Dialysis Patients With
Various Ethnicities and Races Study—Internet Intervention (DIVERS-II), which consists
of a randomized controlled trial (RCT) and a parallel observational cohort. The extensive
study protocol has been published previously [24]. In short, the RCT of DIVERS-II is
investigating the effectiveness of online self-help intervention for depressive symptoms
in hemodialysis patients. Patients who could not be randomized due to low depression
scores were offered to participate in the parallel observational cohort study. Consecutive
patients who gave informed consent for participation in both the RCT and observational
cohort of the DIVERS-II study between 2 October 2020 and 10 February 2021 were asked to
participate in this validation study. Adult patients from 8 dialysis centers affiliated with
5 hospitals in the Netherlands receiving maintenance hemodialysis (>90 days) without
severe psychiatric pathology, who were able to read or understand Dutch, and were
willing to undergo a psychiatric diagnostic interview were included in this validation
study. The study protocol, information brochure, and informed consent were approved
by the Medical Ethics Committee of MEC-U, Nieuwegein, the Netherlands (registration
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number: NL58520.100.17). This study was approved by the medical ethics committees of all
participating hospitals (Supplementary Table S1). The study was carried out in accordance
with the Declaration of Helsinki, and written informed consent was obtained from all
participants before participation. The study was prospectively registered in the Dutch Trial
Register (Trial NL6648). This study was carried out in accordance with the STARD 2015
reporting guideline for diagnostic accuracy studies [25].

2.2. Anxiety Screening Tools

Symptoms of anxiety were measured with the BAI and the HADS-A, the most frequently
used screening tools for assessing anxiety symptoms in chronic kidney disease patients [5].
The BAI consists of 21 items related to common somatic and cognitive symptoms of anxiety
in which respondents are asked how much these symptoms have bothered them in the
past week, on a scale ranging from 0 (not at all) to 3 (severely). The total score is between 0
and 63, where higher scores indicate more severe anxiety [14]. The HADS-A is a subscale
of the HADS and consists of 7 items on anxiety, on which patients are asked about the
frequency or severity of this item in the past week on a scale ranging from 0 (never) to
3 (almost always). The HADS-A total score ranges between 0 and 21, with higher scores
indicating more severe anxiety [21]. The BAI takes approximately 5 min to complete and
the HADS-A approximately 2 min.

2.3. Reference Standard

The scores of the BAI and the HADS-A were compared to a Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV) diagnosis of an anxiety disorder,
determined by using the latest version of the Mini International Neuropsychiatric Inventory
(MINI; 5.0.0 Dutch version) [1,26]. The MINI is a widely used structured psychiatric diagnostic
interview instrument and is considered a reference standard diagnostic tool. We used
sections for anxiety disorders (panic disorder, agoraphobia, social phobia, specific phobia,
PTSD, and GAD) and sections for mood disorders (depressive episodes and dysthymia).
The sections on depression were used to aid in the diagnosis of GAD, as this can only be
diagnosed if depression is ruled out. If patients with a specific phobia did not have an
encounter with the object or situation of their phobia in the past two weeks, they were
excluded from the analysis, as these patients were unlikely to have experienced anxiety
that could be measured by the BAI or the HADS-A, which measure symptoms experienced
in the past week.

The MINI interviews were administered by a medical resident with clinical experience
in psychiatric care within one week after the self-reported scales were filled out, during
a dialysis session (62 interviews) or over the telephone due to COVID-19 (3 interviews).
The administration time of the MINI was 15 to 45 min. The medical resident was trained
by a supervising psychiatrist with extensive experience with MINI interviews. All MINI
interviews were reviewed by the supervising psychiatrist, and 10 random MINI interviews
were performed by both the medical resident and the psychiatrist to assess interrater
reliability. To minimize rating bias by knowledge of the self-reported scales, the interviewer
was blinded to the scores of the self-reported scales.

2.4. Data Collection

At baseline, sociodemographic and clinical data were collected through self-reported
questionnaires and electronic patient files. The primary cause of kidney disease was
classified according to the European Renal Association–European Dialysis and Transplant
Association (ERA-EDTA) coding system and divided into four groups (renal vascular
disease, diabetic nephropathy, glomerulonephritis, and other) [27]. The Davies comorbidity
index was used to define the level of comorbidity [28].



J. Pers. Med. 2022, 12, 1077 4 of 11

2.5. Power Calculation

A total sample size of 60 participants was required when selecting a sensitivity of
98% and specificity of 85%, with a clinically acceptable width of no larger than 10% for
sensitivity and specificity of the 95% confidence level when accounting for the estimated
dropout rate of 5% and estimated prevalence of 22% in this cohort [29].

2.6. Statistical Analysis

Standard descriptive statistics were used to present the baseline characteristics of
the study population, depending on the variable and underlying distribution. Inter-rater
reliability was calculated with the kappa statistic and interpreted using the guidelines for
the strength of agreement from Landis and Koch [30].

The unidimensionality of the BAI and HADS-A was analyzed in a 1-factor model
using confirmatory factor analysis (CFA) with robust full-information maximum likelihood
estimation. Model fit was interpreted by inspecting the comparative fit index (CFI) with
an acceptable fit if greater than 0.900 and the root-mean-squared error of approximation
(RMSEA) with a good fit if less than 0.060. CFA was performed in R (R Core Team) using
the package lavaan [30,31]. Chronbach’s alpha was calculated to provide a measure of
internal consistency.

To determine the diagnostic accuracy of the BAI and HADS-A, receiver operating char-
acteristic (ROC) curves were plotted and the area under the curve (AUC) was determined.
The optimal cut-off score was assessed using the highest Youden Index [32]. In addition,
sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV),
positive likelihood ratio (LR+), and negative likelihood ratio (LR-) were calculated for
the optimal cut-off scores. Statistical analyses were performed using SPSS for Windows,
version 21 (IBM Corp).

3. Results
3.1. Participants and Baseline Characteristics

Participant flow is shown in Figure 1. Baseline characteristics are presented in Table 1.
We included a total of 65 patients, of which 69% were male with a mean age of 66 (standard
deviation (SD) 13) years. The mean dialysis vintage was 23 months (interquartile range
(IQR) 8–38). The majority of patients (62%) had a moderate Davies comorbidity score, and
almost half of the patients (45%) had diabetes mellitus as a comorbid condition.

In the medical history, 6% had a diagnosis of major depressive disorder, and none of
the patients had an anxiety disorder. At baseline, one patient was currently treated with
psychotherapy, and 10 patients (16%) were using antidepressants. The mean baseline BAI score
was 8.4 (SD 7.5), and the median HADS-A score was 2.0 (interquartile range (IQR) 0.3–5.0).

Table 1. Baseline characteristics of 65 hemodialysis patients.

Characteristic All Patients (n = 65)

Demographic
Age (years) 66 ± 13

Male sex (n (%)) 45 (69%)
Immigrant * 18 (28%)

Country of birth
The Netherlands 51 (79%)

Social
Married/in a relationship 26 (40%)

Has children 44 (68%)
Education **

Low 16 (25%)
Middle 31 (48%)
High 17 (27%)

Employed 8 (12%)
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Table 1. Cont.

Characteristic All Patients (n = 65)

Renal and dialysis
Dialysis vintage (months) 23 [8–39]
Primary kidney disease
Renal vascular disease 14 (22%)
Diabetic nephropathy 16 (25%)
Glomerulonephritis 11 (17%)

Other 21 (32%)
Kt/Vurea at baseline 3.7 ± 1.1

On the waiting list for kidney transplant 17 (36%)
Residual diuresis of ≥100 mL/24 h 47 (72%)

Clinical
Davies comorbidity score

Low comorbidity 15 (23%)
Moderate comorbidity 40 (62%)

High comorbidity 10 (15%)
Comorbid conditions

Diabetes mellitus 29 (45%)
Cardiovascular disease *** 50 (77%)

Laboratory
Hemoglobin (g/dL) 10.8 ± 1.3
Phosphate (mg/dL) 5.0 ± 1.6

Albumin (g/L) 3.8 ± 0.5
Parathyroid hormone (pg/mL) 48 ± 37

Psychiatric
Psychiatric diagnosis in medical history

None
Major depressive disorder

Anxiety disorder
Other

55 (85%)
4 (6%)
0 (0%)

7 (11%)
Anxiety and depressive symptoms

HADS total score 8.7 ± 6.0
Anxiety symptoms

HADS-A score 2.0 [0.3–5.0]
BAI score 8.4 ± 7.5

Depressive symptoms
HADS-D score 5.4 ± 3.2

BDI-II score 13.2 ± 7.7
Current psychotherapy 1 (2%)

Antidepressant use
SSRI
SNRI

Tricyclic

10 (16%)
3 (5%)
0 (0%)

7 (11%)
Note: Values are presented as mean ± standard deviation, median [interquartile range], or frequency (percentage).
Abbreviations: BAI, Beck Anxiety Inventory; BDI-II, Beck Depression Inventory; HADS, Hospital Anxiety and
Depression Scale; HADS-A, Hospital Anxiety and Depression Scale—Anxiety subscale; HADS-D, Hospital
Anxiety and Depression Scale—Depression subscale; SNRI, serotonin and norepinephrine reuptake inhibitors;
SSRI, selective serotonin reuptake inhibitor. * Immigrant status was based on the country of birth of the patient
or on the country of birth of one or both biological parents. ** Education: low = primary education, middle =
secondary education, high = higher professional education and university. *** Cardiovascular disease = acute
coronary syndrome, angina pectoris, percutaneous coronary angioplasty, coronary artery bypass surgery, heart
failure, peripheral arterial vascular disease, stroke, hypertension.
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Intervention.

3.2. Prevalence of Anxiety Disorders

Of 65 patients, 13 (20%) had one or more diagnoses of an anxiety disorder, and 10
(15%) had a diagnosis of a current depressive episode identified by the reference standard
MINI interview. Of the patients with an anxiety disorder, two (3%) were diagnosed with a
panic disorder, two (3%) with social phobia, and two (3%) with PTSD. In 10 patients (15%),
a diagnosis of specific phobia was found, but only one of these patients had an encounter
with the object or situation of their phobia in the past two weeks and was therefore included
in the analysis.

3.3. Interrater Reliability and Performance

Of 10 random MINI interviews performed both by the medical resident and the psychi-
atrist, three cases were discussed due to a discrepancy in the diagnosis. The consensus was
reached after discussion in two cases. In the third case, a depressive episode was diagnosed
by both the medical resident and the psychiatrist, but no consensus on the timing of the
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episode was reached because different information was given by the participant in the
interviews. Inter-rater reliability was found to be Kappa 0.82 (p < 0.001).

Confirmatory factor analysis showed a CFI of 0.581 and RMSEA of 0.131 for the BAI, and
a CFI of 0.938 and RMSAE of 0.107 for the HADS-A, indicating that both the BAI and HADS-A
are not unidimensional. Cronbach’s alpha was 0.86 for the BAI and 0.82 for the HADS-A.

3.4. Diagnostic Accuracy of the BAI and HADS-A

Cross-tabulation of the BAI and HADS-A by the MINI is presented in Table 2. The ROC
curve for the BAI showed good diagnostic accuracy with an AUC of 0.95 (95% confidence
interval (CI) 0.89; 1.00) (Supplementary Figure S1). The optimal cut-off value was ≥13 with
a sensitivity of 100% and a specificity of 85% (Table 3). Due to nine false-positive cases, the
PPV was 0.36. These nine cases scored high on somatic symptoms of anxiety measured by the
BAI such as difficulty breathing, unsteadiness, wobbliness of legs, sweating, and dizziness.
With no false-negative cases, the NPV was 1.00. The LR+ was 6.7 and the LR- was 0.

Table 2. (a) Cross-tabulation of the BAI according to the results of the MINI. (b) Cross-tabulation of
the HADS-A according to the results of the MINI.

No Anxiety Diagnosis (MINI) Anxiety Diagnosis (MINI) Total

(a)

AI < 13 51 (78%) 0 (0%) 51 (78%)
BAI ≥ 13 9 (14%) 5 (8%) 14 (22%)

Total 60 (92%) 5 (8%) 65 (100%)

(b)

HADS-A < 10 60 (92%) 1 (2%) 61 (94%)
HADS-A ≥ 10 0 (0%) 4 (6%) 4 (6%)

Total 60 (92%) 5 (8%) 65 (100%)
Abbreviations: BAI, Beck Anxiety Inventory; HADS-A, Hospital Anxiety and Depression Scale—Anxiety subscale;
MINI, Mini International Neuropsychiatric Inventory.

Table 3. Characteristics of the BAI and HADS-A.

Screening Tool AUC Optimal Cut-Off Sensitivity Specificity PPV NPV LR+ LR-

BAI 95% 13 1.00 0.85 0.36 1.00 6.7 0
HADS-A 95% 10 0.80 1.00 1.00 0.98 - * 0.2

Abbreviations: AUC, area under the curve; BAI, Beck Anxiety Inventory; HADS-A, Hospital Anxiety and
Depression Scale—Anxiety subscale; LR+, positive likelihood ratio; LR-, negative likelihood ratio; NPV, negative
predictive value; PPV, positive predictive value. * Divided by zero.

The ROC curve for the HADS-A also showed good diagnostic accuracy, with an AUC
of 0.95 (95%CI 0.85; 1.00) (Supplementary Figure S2). The optimal cut-off value was ≥10,
with a sensitivity of 80% and a specificity of 100%. There were no false-positive cases,
making the PPV 1.00, and with one false negative case, the NPV was 0.98. The LR+ was
undefined due to division by zero, and the LR- was 0.2 (Table 3).

4. Discussion

The aim of our study was to validate the diagnostic accuracy of two widely used
screening tools for anxiety, the BAI and HADS-A, in detecting clinically relevant symptoms
of anxiety in hemodialysis patients. To the best of our knowledge, there are only a few
studies that have validated the HADS-A and no studies that have validated the BAI in this
population. Our results showed that the BAI and HADS-A had a similar discriminative
power to detect clinically relevant anxiety in hemodialysis patients, with an optimal cut-off
value for the BAI of ≥13 and for the HADS-A of ≥10.

We found a prevalence of anxiety disorders with the MINI of 20%, including all specific
phobias. This was comparable to a recent systematic review and meta-analysis that found
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a prevalence of 19% of anxiety disorders among chronic kidney disease patients, but less
than a comparable validation study in hemodialysis patients that found a prevalence of
46% [5,23]. In a validation study by Cukor and colleagues, a poor predictive power of the
HADS-A was found, in contrast to our findings [23]. Similar to our results, specific phobias
were the most common diagnosis in this study, with a prevalence of 27%. It is possible that
we found a better performance of the HADS-A in our study because we excluded patients
with specific phobias who did not have an encounter with the topic of their phobia in the
past two weeks. Validation of screening tools for specific phobias is complicated, as these
patients may not experience anxiety related to their phobia in the same timeframe in which
the screening tool was administered.

Optimal cut-off values for the BAI vary in the literature, and range from ≥10 in
the general population and ≥12 to ≥16 in other chronically ill patient populations or
older adults [16,17,33]. This variety in cut-off values for the BAI could be attributable to
differences in patient characteristics, but could also be due to an overlap between anxiety
symptoms and the symptoms of chronic disease and depression [6,15,19]. This overlap
with the symptoms of other conditions could be a reason for our finding of the relatively
poor PPV (0.36) of the BAI in our cohort. On the other hand, the NPV of 1.00 of the BAI
using a cut-off value of ≥13 in our cohort suggested that it might be a good instrument to
rule out anxiety disorders in hemodialysis patients.

Suggested cut-off scores for the HADS-A varied from ≥6 in a dialysis cohort, ≥7 in
Parkinson’s disease, and ≥8 in a review of patients from both the general population as well
as in medical settings [11,17,22]. We found a higher cut-off score of ≥10 with a high positive
predictive value of 1.00 and a high negative predictive value of 0.98. This suggested that
the HADS-A was good at both detecting anxiety disorders and also at ruling them out. The
relatively high cut-off score we found might have been due to the presence of symptoms
related to general distress common in chronically ill patients, instead of symptoms related
to an actual anxiety disorder [34].

As the main goal of our study was to validate instruments in order to screen for
clinically relevant anxiety in dialysis patients, it was more important to choose cut-off
scores based on their ability to capture all the respondents with anxiety disorders (high
sensitivity and high NPV) in exchange for an increased chance of getting a false-positive
score (lower PPV). The burden of a dialysis patient undergoing one psychiatric consultation
in which no anxiety disorders are identified is likely to be less harmful than missing a
patient who is in actual need of psychiatric treatment and who is at risk of poorer health
outcomes associated with the presence of anxiety disorders [3,4,6]. Where PPV and NPV
depend on the prevalence of a disease in a certain population, likelihood ratios do not. The
likelihood ratio is a powerful measure of the diagnostic accuracy of a test, and indicates
how much that result will raise or lower the probability of disease [35]. For the BAI, we
found an LR+ of 6.7, which corresponded to a moderate increase in the likelihood of having a
disease after scoring ≥ 13, and an LR- of zero, which corresponded to a large decrease in the
likelihood of disease after scoring < 13. The LR+ of the HADS-A could not be calculated due
to division by zero, which corresponded to a large increase in the likelihood of disease after
scoring ≥ 10, and the LR- of 0.2 corresponded to a small to moderate decrease after scoring
< 10. Therefore, screening with the BAI or the HADS-A is useful to detect hemodialysis
patients in need of further psychiatric assessment and possible treatment of their anxiety
symptoms, although the HADS-A would be the preferred screening tool over the BAI due
to a high NPV and LR+ without compromising on the PPV.

Multiple strengths of this study can be identified. This was the first study to validate
two widely used screening tools for anxiety disorders in hemodialysis patients. We included
patients from eight urban dialysis centers with a multiethnic population, which increased
the generalizability of the results. In addition, the exclusion of patients with specific phobias
who had no exposure to the specific situation or object related to the phobia in the past two
weeks in the analysis was a strength, as these patients were likely to not have experienced
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symptoms of anxiety related to their diagnosis that could be measured by the screening
tool. Furthermore, there was inter-rater reliability of almost perfect agreement.

Limitations of this study included the limited sample size and relatively low number
of diagnoses of anxiety disorders that were included in the analysis, which could have
decreased the generalizability. Cukor and colleagues found that 46% of patients met the
criteria of a DSM-IV diagnosis of anxiety disorder in a single urban hemodialysis center,
compared to 20% in our study [23]. It is possible that anxiety disorders were not that
prevalent in the study population of DIVERS-II, or that there was a selection bias in patients
who were willing to participate in the DIVERS-II study or in a diagnostic interview on
anxiety due to avoidant coping style, which might have reduced the generalizability of
the results. Second, as we did not have a diagnosis of GAD with the MINI in our study
population, we cannot draw conclusions about diagnosing GAD with the BAI or HADS-A
in hemodialysis patients. Third, three of the MINI interviews were conducted by telephone
instead of face-to-face due to COVID-19 measures. Although this might have affected the
accuracy of diagnosis, we did not expect a large impact on the results due to the structured
nature of the MINI. Fourth, there was no Dutch translation of the MINI available that
was compatible with the DSM-5 at the time of data acquisition. The differences between
the DSM-IV and DSM-5 relevant to this paper are that PTSD is excluded from anxiety
disorders and agoraphobia is separated from panic disorder in the DSM-5 in comparison
to the DSM-IV [36]. The use of the DSM-IV could limit the clinical utility of our results
and comparability with future validation studies. Fifth, the CFA showed that the BAI
and the HADS are not unidimensional. An extensive exploration of the dimensions of
both the HADS and BAI are discussed elsewhere, in which both the possible symptom
dimensions of anxiety are discussed, as well as the unidimensional performance of different
self-reported questionnaires in the dialysis population [37,38].

5. Conclusions

In conclusion, given the mentioned limitations, both the BAI and the HADS-A seemed
to be valid and quick screening instruments for detecting clinically relevant anxiety in
hemodialysis patients that can be easily administered in routine dialysis care. The suggested
cut-off value for the BAI was ≥13 and for the HADS-A was ≥10 in this population, based
on our limited data. The exclusion of somatic symptoms of anxiety in the HADS-A,
the lower number of items, and the high predictive value might make it more useful in
clinical practice than the BAI. As diagnostic accuracy of screening tools varies between
settings and patient groups, further validation of anxiety screening tools in larger cohorts
of hemodialysis populations from different health systems is needed to investigate the
robustness of our findings and to strengthen the current evidence on this topic. Although
our study had several limitations, our study added to the current literature, as this was one
of the first studies to validate screenings tools for anxiety in the dialysis population, which
can be useful to timely recognize and treat anxiety in dialysis patients and improve their
mental health and quality of life.
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