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Abstract
Anxiety is a common yet frequently overlooked psychiatric symptom in patients with ESRD treated with
hemodialysis (HD). Anxiety is characterized by disruptive feelings of uncertainty, dread, and fearfulness. A variety
of common medical complaints may be manifestations of an anxiety disorder, including palpitations, tremors,
indigestion, numbness/tingling, nervousness, shortness of breath, diaphoresis, and fear. It is essential for the
clinician to rule out specific medical conditions, including cardiovascular, pulmonary, and neurologic diseases,
before ascribing these symptoms to an anxiety disorder. In addition, there is considerable overlap between the
symptoms of anxiety and those of depression and uremia. This psychiatric condition has a significant adverse
impact on patients’ perception of quality of life. Little is known regarding the prevalence and impact of anxiety
disorders in patients with ESRD treated with HD; however, many of the seemingly irrational behaviors of patients,
or behaviors which place them in conflict with staff and physicians, such as behavioral noncompliance, may be the
expression of an underlying anxiety disorder. In this review, we present three clinical vignettes, highlighting the
impact of anxiety disorders in patients with ESRD treated with HD.
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Anxiety: Symptom and Diagnosis

Clinical Vignette 1

Anxiety is a common yet frequently overlooked
psychiatric symptom in patients with ESRD treated
with hemodialysis (HD) (1–3), yet it is also a diagnosis,
applicable in diverse populations. Anxiety is characterized by disruptive feelings of uncertainty, dread,
and fearfulness (4,5) (Table 1). Anxiety is deﬁned as
anticipation of a future threat (4,5). Anxiety can be an
adaptive life-saving response, helping one prepare for
the long winter or other distal threats. However, pathologic anxiety is excessive, or persists beyond developmentally appropriate periods.
Anxiety becomes a disorder when the intensity and
duration extend beyond what would be expected,
given a typical response to a particular event (4,5).
The minimum duration for most of the anxiety disorders is .6 months, and the intensity is deemed to
be disproportionate to the actual level of threat. Anxiety can be a diagnostic symptom in other psychiatric
disorders, including depression, post-traumatic
stress disorder (PTSD), and obsessive compulsive
disorder, among others. Women experience pathologic anxiety at a rate approximately twice that of
men (5).
In this review, we present three clinical vignettes,
highlighting the role of anxiety in patients with ESRD
treated with HD. We consider the epidemiology, clinical
presentation, and treatment of anxiety in ESRD patients
treated with HD, while highlighting anxiety both as a
primary diagnosis and a comorbid symptom, perhaps
coexisting with other medical or psychiatric disorders,
as both medical and psychiatric illnesses may complicate renal disease. These vignettes are composites of
patients, used for illustrative purposes and to protect
patient privacy.

Mrs. A is a 65-year-old woman with ESRD treated
with HD on Tuesday, Thursday, and Saturday. Her
kidney disease is secondary to type 2 diabetes mellitus
of 18 years’ duration and longstanding hypertension.
She has been treated with HD for approximately
3 years and has an arteriovenous (AV) graft. Her
medications include metoprolol 25 mg twice a day,
gabapentin 300 mg at bedtime, Glipizide 5 mg daily,
Calcium Acetate 1 cap three times a day with meals,
Sensipar 30 mg daily, Protonix 40 mg daily, Simvastatin
10 mg daily, and a renal vitamin daily. Her BP before
dialysis ranged from 117/70 mmHg to 155/80 mmHg,
with dry weight of 73 kg a year ago, followed by 71 kg
6 months ago, and 69 kg most recently.
Mrs. A never missed dialysis treatments and would
always arrive on time, accompanied by her husband
of 45 years. She engaged in handicrafts during treatments, making needlepoints, and giving them as gifts to
other patients or staff to whom she had become close. She
was meticulous about her medications, having developed her own system for knowing which medications
she had taken already, and which ones she still needed to
take. She was always considered a model patient.
Over the last 6 months she displayed decreased
participation in center activities and began sleeping
during most of her treatments. When questioned
about her increased sleep at the center, she reported
that she currently did not sleep well, and was
experiencing daytime fatigue. Whereas she had always
been cheery and pleasant with the staff in the past, she
became less outgoing and less involved in conversations and the social life at the center.
A social worker was asked to evaluate Mrs. A. He
reported that there had been no signiﬁcant changes in
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Table 1. Anxiety disorders with their hallmark features (Diagnostic and Statistical Manual 5)

Type of Anxiety Disorder
Speciﬁc phobia
Social anxiety disorder
(social phobia)
Panic disorder
Agoraphobia
Generalized anxiety
disorder

Hallmark Features
Marked fear or anxiety about a speciﬁc object or situation.
Marked fear or anxiety about social situations in which the individual is exposed to
possible scrutiny by others.
Recurrent unexpected panic attacks (an abrupt surge of intense fear or intense discomfort
that reaches a peak within minutes, and during which time the person experiences a
variety of symptoms).
Marked fear or anxiety about two (or more) of the following situations: using public
transportation, being in open spaces, being in enclosed places, standing in line or being
in a crowd, being outside of the home alone.
Excessive anxiety and worry (apprehensive expectation), occurring more days than not
for at least 6 months, about a number of events or activities.

Mrs. A’s life circumstances or health, but that she felt concerned about her prognosis and future in general, although there was only a minor increase in her recent
level of depressive affect from her assessment 1 year ago.
In reviewing concerns with Mrs. A, she explained that she
read on the Internet that AV grafts have a life expectancy of
2–3 years, and she was worried her graft will fail shortly,
necessitating additional surgery. She hates having surgery,
in particular undergoing anesthesia, and has found herself
ruminating about the constant need for surgery. She has
found herself preoccupied with thoughts of the surgery, often imagining the worst possible outcomes. Her labs show:
Hemoglobin 10.4 g/dl and hematocrit 31.2%
Albumin 2.0 g/dl
Calcium 8.8 mg/dl
Phosphate 3.3 mg/dl
Intact parathyroid hormone 542 pg/ml
Glucose 165 mg/dl
Hba1c 6.2%
BUN 34 mg/dl
Creatinine 7.8 mg/dl
Assessment: Mrs. A is a worrier. At times her worry can be
adaptive but under some circumstances it can be quite
detrimental. When her worry was directed toward preserving her health, it led her to be “meticulous” and a “model” of
adherence. However, when the worry was focused on anticipated negative events, it had negative physical and psychologic consequences. The changes in her sleep pattern,
withdrawal from social activities, irritability, and rumination
about the presumed surgery are all signs of a generalized
anxiety disorder (GAD). It is easy to imagine that if the GAD
is not addressed, Mrs. A may soon ﬁnd her ruminations
leading to an episode of major depression or avoiding clinical responsibilities and becoming nonadherent. Because of
the common prevalence of sleep disorders in ESRD patients,
Mrs. A should have a polysomnography evaluation.

Anxiety Disorder: Clinical and Diagnostic Aspects
The Diagnostic and Statistical Manual 5 (5) deﬁnes GAD
as characterized by “chronic persistent worry” for “at least
6 months” along with at least three of the following six
symptoms: restlessness, feeling of being keyed up or ‘on
edge’; fatigue; difﬁculty concentrating; irritability; muscle

tension; and sleep disturbance. There are other psychiatric
disorders that should be considered in the differential diagnosis of a GAD including agoraphobia, panic disorder,
obsessive compulsive disorder, PTSD, social phobia, and
speciﬁc phobias (4,5) (Table 1).
Anxiety can interfere with wellbeing and productivity,
the ability to concentrate and process information, or the
ability to make decisions and participate meaningfully in
self-care. A variety of common medical complaints may be
manifestations of an anxiety disorder, including palpitations,
tremors, indigestion, numbness/tingling, nervousness, shortness of breath, diaphoresis, and fear (4,5). It is essential for
the clinician to rule out speciﬁc medical conditions, including cardiovascular, pulmonary, and neurologic diseases, before ascribing these symptoms to an anxiety disorder.

Epidemiologic Considerations
Anxiety disorders are highly prevalent in the general population, affecting approximately 40 million American adults
(1,6). It is estimated that 7%–8% of patients seen in a primary care setting have a diagnosis of anxiety disorder (7). This
psychiatric condition may have a signiﬁcant adverse impact
on patients’ perception of quality of life and is considered a
signiﬁcant cause of disability (Figure 1). Less is known regarding the prevalence and impact of anxiety disorders in patients
with ESRD treated with HD. Much of the limited psychosocial
research in this patient population has focused on depression,
which is also highly prevalent in ESRD patients (8,9).

Comorbidity
Another diagnostic challenge is the signiﬁcant overlap
in symptomatology between depression and anxiety disorders, and the fact that these two conditions often simultaneously coexist in the general population and in HD patients
(2,3) (Figure 1). It is essential to distinguish anxiety from
depressive disorders, so appropriate therapeutic interventions can be provided for each condition. Sleep apnea and
other sleep disorders are quite common in ESRD patients
(10). Therefore, as is the case with depression in ESRD patients, complete evaluation to exclude these disorders as
part of the uremic milieu, and not a psychiatric disorder,
is necessary. A ﬁnal issue involves the potential overlap of
symptoms of the anxiety disorder with complications of
uremia. Fatigue may be related to diverse organ system
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Figure 1. | Schematic depiction of the interaction of psychosocial and environmental factors and anxiety as they affect patient perception of
quality of life.

disorders in ESRD, such as anemia or myopathies. Difﬁculty concentrating may reﬂect uremic encephalopathy,
and cognitive dysfunction is increasingly recognized as a
complication of ESRD (11).

Anxiety in Patients with Kidney Disease
The exact prevalence of anxiety disorders in HD patients
is unclear, but estimates have ranged from approximately
12% to 52% in various studies (12). The wide disparity in
range likely reﬂects differences in the screening methods
for anxiety disorders used by the investigators and the
different patient populations which were sampled. Cukor
et al. (2) found that 45.7% of the 70 randomly selected HD
patients in a single dialysis center in Brooklyn, NY, met
criteria for an anxiety disorder. A semistructured clinical
interview (SCID-IV) was used to determine diagnosis. The
most common anxiety disorders in this patient population
included speciﬁc phobias and panic disorders (with or
without agoraphobia). Patients who met criteria for an
anxiety disorder had lower perception of quality of life
measured by the Kidney Disease Quality of Life–Short
Form, compared with those without anxiety disorders. The
authors concluded that the “intrusiveness of ESRD into multiple life domains, as well as its substantial daily demands,
have a substantial impact on the psyche of patients and explain the greater than expected rates of anxiety.”
It is important to consider anxiety disorders when
evaluating the psychosocial status of ESRD patients.
Anxiety disorders are consistently associated with ESRD

patients’ perception of quality of life, measured by a variety
of scales, including the Kidney Disease Quality of Life–
Short Form, the MOS SF-36, and the Health Related Quality
of Life Scale (1–3,13–15) (Figure 1). Perception of quality of
life has been associated with clinical outcomes of HD, including patients’ behavioral adherence, nutritional status,
and mortality (16–18). Cukor et al. (3) found that compared
with HD patients with depressive disorders, HD patients
diagnosed with anxiety disorders have improved quality of
life. However, compared with patients without psychiatric
diagnoses, patients with anxiety disorders report lower
quality of life.

Clinical Vignette 2
Mr. B is a 28-year-old man with ESRD secondary to hypertension, treated with HD for 2 years. He has secondary hyperparathyroidism and anemia. He was discharged
from the Army 3 years ago after service in Afghanistan.
There is a family history of ESRD in a grandfather, his
mother, and a sibling. He has a long history of marijuana
use for many years, dating back to the age of 12. He is
scheduled for HD on Monday, Wednesday, and Friday at 6
am for 4 hours per treatment. His dialysis access has been
revised several times due to episodes of clotting and
nonfunction. He has been scheduled and rescheduled for
vein mapping and AV ﬁstula placement several times but
is often a “No Call, No Show” for those appointments.
The patient says he is a “tough guy” who does what he
wants, when and how he wants to do it. He does not like
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schedules or being told what to do. He states, “I know
what I’m doing and nobody can tell me different.” He
often shortens treatment and demands to be removed
from the machine immediately. He becomes ﬁdgety, agitated, and sometimes verbally aggressive if he is made to
wait. His shortening behavior is of particular concern because he consistently has increased interdialytic weight
gains, hyperkalemia, and hyperphosphatemia.
His dry weight is 89 kg and his average interdialytic
weight gain is 4.8 kg. The social worker reports that he is
usually pleasant with her, and when she asked about his
demands, he explained that he is an “impatient guy” and
has difﬁculty managing his emotions when he feels as
though he is “being held hostage” by the medical team.
His current medications include Epogen 11,000 units intravenously (iv) every treatment, Venofer 100 mg iv every
treatment 3 10, Hectoral 6.5 mg iv every treatment,
Renvela 800 mg three tablets with each meal, Labetalol 600
mg twice a day, Nifedipine 120 mg qhs, Losartan 50 mg
qhs, and a dialysis vitamin daily. His predialysis BP
ranges from 153/96 mmHg to 175/126 mmHg.
Laboratory evaluation includes:
Hemoglobin 10.5 g/dl
Hematocrit 31.5%
Ferritin 181 hg/dl
Iron 36 mg/dl
White blood cell 4100 per mm3
Phosphate 7.8 mg/dl
Calcium 8.6 mg/dl
Intact parathyroid hormone 758 pg/ml
Albumin 3.5 g/dl
Assessment: Mr. B should be fully evaluated for the
presence of panic disorder. People with panic disorder
have a difﬁcult time tolerating somatic symptoms that are
reminiscent of a panic attack. The last portion of each HD
treatment can induce muscle cramping and soreness. The
feelings of mounting restlessness from the hours already
spent tethered to the dialysis machine, in combination
with the anticipation of these physiologic symptoms, can
create a vicious cycle of anticipatory anxiety and increased
physiologic arousal leading to a panic attack. A hallmark
of panic disorder is the attempt to avoid symptoms or situations that are perceived as triggers of panic attacks. Furthermore, it is possible that Mr. B’s long-term use of marijuana
may be viewed as an attempt to self-medicate, by reducing
his heightened state of anxiety, and a demonstration of his
inability to tolerate his own physiologic arousal. If, indeed,
Mr. B is acting the way he is in order to avoid his own
anxiety reactions, his management within the unit will be
quite different than if he is simply conceptualized as a “difﬁcult patient.”

Clinical Presentation in Dialysis Units
Anxiety disorders can manifest at various times and
with a variety of presentations during HD. This patient
with seemingly early irrational sign-offs may be
manifesting a form of panic disorder, PTSD, and/or
GAD. Clinical evaluation for anxiety disorders should
take place at the time of dialysis initiation; as part of an
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annual mental health evaluation; when coexistent depression is suspected; during the occurrence of major life
stressors; when a marked change in patients’ health status is
noted, including when evidence of dietary or medication
nonadherence, such as hyperphosphatemia is discerned; or
during disruptive patient behavior in the dialysis unit. If
anxiety disorder is diagnosed, then simultaneous evaluation for depression and risk of suicide is always indicated
(4). Furthermore, anxiety disorders place patients at higher
risk for concomitant substance abuse (4). An estimated 35%
of patients with anxiety disorder in the general population
abuse alcohol and other drugs (4,19).

Treatment
There have been limited studies that have evaluated the
treatment of anxiety disorders in ESRD patients. Therapeutic
options include lifestyle modiﬁcations and psychotherapeutic interventions such as cognitive-behavioral psychotherapies
and pharmacologic agents, including selective serotonin reuptake inhibitors and benzodiazepines (4,20–22). Lifestyle
modiﬁcations should be discussed with patients with anxiety disorders. These include regular exercise regimens, attention to proper sleep hygiene, and avoidance of caffeine,
smoking, and overuse of alcohol (4). Such simple strategies
may help to mitigate the symptoms of anxiety disorder
without the need for more intensive intervention.
Psychotherapies that have been shown to effectively treat
anxiety disorders in the general medical population include relaxation-based therapies, mindfulness-based therapy,
psychodynamic therapy, and cognitive behavioral therapy
(CBT) (4,20–22). CBT has the most evidence supporting its
role in the treatment of anxiety disorder in general medical
patients (4,22–24). CBT consists of weekly individual or
group-based therapy sessions that incorporate relaxation
strategies along with “cognitive restructuring” to focus
the patient on the idea that his or her worries are “counterproductive” (4,22,24,25). CBT also uses the power of “exposure therapy” to assure the patient that his or her
concerns are unjustiﬁed (4,22). The positive impact of
CBT on depressive affect in HD patients has been previously evaluated (26,27). CBT is currently undergoing additional study in a randomized controlled trial comparing its
effect with that of sertraline in HD patients with increased
depressive affect (23). The impact of psychotherapeutic interventions on anxiety disorder needs additional study in
ESRD patients.
Benzodiazepines have been used in the general population to reduce transient anxiety symptoms, particularly in
patients with associated social phobias (4). Concern exists
regarding the potential of such drugs for abuse (28,29).
Benzodiazepines should not be used for chronic treatment
or in patients with addiction disorders (29). b-blockers
have also been tried to decrease autonomic nervous system hyperarousal symptoms and performance tremors in
patients with anxiety disorders. Selective serotonin reuptake inhibitors and serotonin–norepinephrine reuptake inhibitors have been successfully used to treat anxiety
disorders in the general population, and are often considered the ﬁrst-line pharmacologic treatment (20). Other
medication options for patients with anxiety disorders include buspirone, pregabalin, gabapentin, and quetiapine
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(4). Less is known regarding the effects of these therapeutic approaches in ESRD patients. All medications must be
dosed for patients in accordance with their eGFR (30,31).
The dialyzability of medications should also be considered, along with the timing of patients’ dialysis schedules, when initiating drug therapy for anxiety disorders in
ESRD patients treated with HD (32).

Clinical Vignette 3
Mrs. C is a 75-year-old woman with ESRD treated for
1 year with 4 hours of HD on Tuesday, Thursday, and
Saturday afternoons. Her other comorbidities include obesity, hypertension, and coronary artery disease. She became a
widow approximately 5 years ago. She lives alone. Her daughter
lives in the area and visits occasionally.
Two months ago, Mrs. C watched as her long-time treatment neighbor lost consciousness while being dialyzed.
Although the man was quickly resuscitated, and there
were no obvious long-term serious adverse effects for
the patient, Mrs. C was greatly affected by watching the
entire incident. Since that time her attendance at the
dialysis center has been sporadic. She currently is often late
and twice did not show at all. When asked about her
behavior change she stated that she has been very stressed,
hasn’t been sleeping well, and has been waking up late.
After further discussion, she acknowledged that she has
been feeling “like a total wreck” and can’t get the image of
the man slumped in his chair out of her mind. The social
worker learned that since this incident 2 months ago, she has
been thinking much more about her husband’s death. He
had died of an apparent heart attack overnight in their
bed, and she discovered him dead in the morning. She began to cry as she related to the social worker that as a young
girl in the Dominican Republic, her aunt, who had been
living with her family, was hit by a car and killed in front
of them. Mrs. C seemed to be having difﬁculty coping with
her husband’s death and could not stop picturing an image
of herself slumped over at dialysis or dead in her bed.
Assessment: Recent traumatic or difﬁcult events often
trigger memories of previous traumatic events, especially if
they have not been fully psychologically processed. It is
difﬁcult to anticipate which events may tip the balance
toward unsuccessful coping, particularly because of the
synergistic effects of multiple traumas. Mrs. C’s reaction to
the events in the dialysis center is clearly not commensurate with the degree of traumatic exposure, however, in
combination with her husband’s and aunt’s deaths, she
may have developed PTSD. After witnessing the friend’s
loss of consciousness, which is a potentially life-threatening
experience, Mrs. C exhibited intrusive distressing memories
of the event, avoidance behaviors (not easily returning
to the dialysis center), change in affect, and increased hypervigilance (insomnia).
Although the most recent Diagnostic and Statistical
Manual 5 lists PTSD in a category called “Trauma and
Stressor Related Disorders” and not in “Anxiety Disorders,” it does this to acknowledge that some presentations
of PTSD involve depressive affect alone. In this case, however, anxiety is the hallmark symptom of the presentation.
Mrs. C was referred to a mental health professional with
expertise in trauma.

Anxiety disorders can coexist or be present with another
psychiatric disorder, such as depression. The combination
of anxiety with medical illness, with coexisting psychiatric
disorders and with the social challenges of quotidian life, can
result in a complex interaction which may threaten medical
outcomes, perception of quality of life, and behavioral
adherence (Figure 1), as well as potentially complicating
therapy. The interrelationship of a multidisciplinary team
of health care workers, including nephrologists, primary
care physicians, mental health professionals, as well as the
dialysis unit staff, is essential in helping patients with anxiety adjust to the challenging demands of the dialysis schedule and to the dialysis unit as a social milieu (9). Long-term
outcomes of patients with ESRD and anxiety with comorbid
psychiatric disorders remain to be determined in well designed studies.

Conclusions
Anxiety disorders are an under-recognized yet important
clinical problem in ESRD patients. Anxiety disorders have
been linked with depression, lower perceived quality of
life, and perhaps most importantly, to poorer behavioral
adherence. Many of the seemingly irrational behaviors of
patients, or behaviors which place them in conﬂict with
staff and physicians, may be the expression of an underlying anxiety disorder. Examples of such behaviors include
aggressive demands to sign off therapy instantly, or to be
treated by a particular technician or using a certain machine.
Given their high prevalence, it is essential to evaluate ESRD
HD patients for the presence of anxiety disorders as part of
the overall psychosocial assessment. Assessment needs to
go beyond simply asking patients about their moods or
anxiety states, as for many people their anxious state is their
“normal” state, and they may not readily identify it as
pathologic.
Strategies for screening populations of ESRD patients
for anxiety disorders have not yet been developed, but are
needed. There is also a lack of evidence regarding the
appropriate therapeutic approach to anxiety disorders in
patients with ESRD. If an anxiety disorder is suspected,
referral to mental health professionals and treatment with
psychotherapy or pharmacotherapy is recommended. If
pharmacotherapy is used, it is important to consider
appropriate dose reduction for diminution in renal function
and the timing of patients’ dialysis to avoid medicationdosing errors. Randomized controlled trials to evaluate
the impact and consequences of screening and treating anxiety disorders in the ESRD patient population are urgently
needed.
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