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Background/Aims
Noncardiac chest pain (NCCP) of esophageal origin is a challenging clinical problem of diverse etiology that affects more than 80 
million Americans yearly. We assess the prevalence and impact of psychological disorders on NCCP of esophageal origin, describe 
possible mechanisms associated with this condition, and review psychological therapy options. 

Methods
Online search using PubMed and Medline from January 1, 1966, to April 30, 2023. 

Results
Psychological disorders have been reported in up to 79% of patients with NCCP of esophageal origin. Several psychological 
disturbances have been identified with this condition, including depression, anxiety, panic disorder, phobias, and obsessive-
compulsive and somatoform disorders. It is unclear whether the psychological disorders trigger the chest pain or vice versa. Multiple 
psychological mechanisms have been linked to chest pain and may contribute to its pathogenesis and severity. These mechanisms 
include cardiophobia, poor coping strategies, negative social problem solving, stress and perceived control, hypervigilance to 
cardiopulmonary sensations, altered pain perception, and alexithymia. Psychological therapies for NCCP of esophageal origin include 
cognitive behavioral therapy, hypnotherapy, physical and relaxation training, breathing retraining, and alternative medicine. Among 
the therapeutic options, cognitive behavioral therapy has been shown to be an effective treatment for NCCP of esophageal origin. 

Conclusion
This review raises awareness about the high prevalence of psychological disorders in NCCP of esophageal origin and highlights the 
need for clinical trials and trained therapists to address the management of this taxing clinical problem. 
(J Neurogastroenterol Motil 2024;30:272-280)
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Introduction 	

Noncardiac chest pain (NCCP) of esophageal origin affects 
more than 80 million Americans yearly.1 Population-based stud-
ies indicate that it is not only ubiquitous in the United States but 
has also been reported in Australia and Asia, with prevalence rates 
ranging from 10% to 30%.2,3 NCCP accounts for recurrent visits 
to emergency departments and is an important cause of health care 
expenditure, poor quality of life, and disability.4 A study in 1989, 
estimated the health-care costs for NCCP at $315 million annually.5 
It is likely these costs have escalated considerably in recent years. 
Indeed, a more recent European study calculated the cumulative 
annual cost of patients with NCCP at nearly €817 million (United 
States $893 million).6

NCCP is a challenging diagnosis to make. Chest pain is fre-
quently indistinguishable from cardiac chest pain and other life-
threatening conditions. Distinguishing esophageal chest pain from 
cardiac origin and serious conditions (eg, pulmonary embolism, dis-
secting thoracic aortic aneurysm, and pericarditis) is of paramount 
importance since these disorders may result in fatal consequences.7 
The causes of NCCP are multifactorial. Psychological disorders 
have been reported in a high percentage of these patients; however, 
clinicians often lack sufficient awareness and training to recognize 
the role of psychological factors in these patients.8 Furthermore, 
there is a need for physicians and therapists to consider the high 
prevalence of psychological disorders in NCCP. The purpose of 
this study is to review the role of psychological factors in NCCP. 
We aim to provide a broader picture of the prevalence of psycho-
logical conditions in NCCP, the possible psychological mechanisms 
contributing to chest pain in these patients, and the psychological 
treatment options. 

Methods 	

We performed an online search using PubMed, Medline from 
January 1, 1966, to April 30, 2023, using the following keywords: 
Noncardiac chest pain (NCCP), functional esophageal pain, atypi-
cal chest pain, psychology, psychological, panic disorder, anxiety, 
depression, somatoform, obsessive-compulsive disorder, cognitive 
behavioral therapy, hypnotherapy, relaxation, acupuncture, and Joh-
rei. In addition, Boolean operators were employed to strengthen the 
combination of keywords.

Inclusion criteria involved articles written in English in the 
form of full text, including meta-analysis, systematic reviews, ran-

domized controlled trials, reviews, cohort studies, case-control, and 
case series, all in adult populations. Articles concerning the pediatric 
population; articles not written in English; and articles concern-
ing the terms cardiac chest pain, acute myocardial infarction, acute 
coronary syndrome, and acute cardiac chest pain were excluded. 
A manual search was also conducted to look for pertinent cross-
references from existing searched articles. 

Results 	

Of the 1464 articles found in our search, 60 met inclusion cri-
teria.

Psychological Disorders in Patients With Noncardiac 
Chest Pain in Various Settings

Psychological disorders have been identified in patients with 
NCCP in various clinical settings. In the following section we 
highlight several studies describing the prevalence of psychological 
conditions in NCCP in diverse clinical scenarios.

Population studies

In a Swedish population study, 231 patients (127 men and 104 
women) with NCCP had higher indices of depression and anxiety 
than 1069 controls.9 The study participants were well matched 
(age: men, 45.7 years, vs women, 47.7 years, P = not significant 
[NS]; marital status: single men, 24.0%, vs single women, 30.0%, 
P = NS; university education: men, 28.0%, vs women, 25.0%, 
P = NS). Specifically, depression was observed in 35.0% of men 
and 50.0% of women vs 18.0% and 28.0% respectively in controls. 
Similarly, anxiety was noted in 36.0% of the men and 47.0% of the 
women vs 19.0% and 30.0% of the control group.9 The study used 
several scales to determine depression and anxiety, including the In-
terview Schedule for Social Interaction, Zung Self-Rating Depres-
sion Scale, and Trait-Anxiety Inventory.

Cardiology clinics

In a prospective study of 229 patients with NCCP attending 
a cardiology clinic, psychological disorders were noted in 75.0% of 
the patients.10 These patients exhibited lifetime diagnoses of anxi-
ety (55.0%), mood disorders (44.0%), major depressive disorder 
(41.0%), social phobia (25.0%), and panic disorder (22.0%).10 Ac-
cording to Fleet and Beitman,11 among the different psychological 
comorbidities, panic disorder is one of the best described in associa-
tion with NCCP. The most commonly reported physical causes 
of persistent chest pain in patients with normal coronary arteries 
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included: microvascular angina, esophageal motility disorders, gas-
troesophageal reflux disease, mitral valve prolapse, and abnormal 
visceral nociception. Panic disorder has been found in some series 
as frequent as 30.0% and as high as 70.0% in patients suffering 
chest pain with normal coronary arteries.12 In another study of pa-
tients attending a cardiology clinic, the prevalence of psychological 
disorders in patients with NCCP was evaluated in 70 patients using 
a structured clinical interview for Diagnostic Statistical Manual 
of Mental Disorders-IV. The investigators noted a heterogeneous 
group of disorders: panic disorder (47.1%), depressive disorder 
(21.4%), generalized anxiety disorder (5.7%), anxiety disorder un-
specified (5.7%), obsessive compulsive disorder (5.7%), and undif-
ferentiated somatoform disorder (2.9%). As many as 13.0% of the 
patients had 2 psychological diagnoses simultaneously.13

Patients undergoing coronary artery angiography

In a study of 99 patients with suspected cardiac pain who 
underwent coronary angiography, the patients had psychological 
testing within 24 hours after angiography.14 Nearly two-thirds of 
patients with normal or near-normal coronary arteries had psycho-
logical disorders in comparison with 23.0% of those with significant 
coronary artery disease (CAD). The 26 men with insignificant 
CAD had higher scores of neuroticisms and extroversion than the 
41 with important coronary occlusions.14 In a similar study of 74 
patients, a psychological diagnosis was established in 79.0% of those 
with NCCP versus 26.0% of those without evidence of CAD.15 
When comparing patients with NCCP to those with CAD, those 
without CAD had more panic disorder (43.0% vs 6.5%), major 
depression (36.0% vs 4.0%), and 2 or more phobias (36.0% vs 
15.0%). Patients with NCCP were also younger and more com-
monly female than patients with CAD.15

Patients discharged from hospital with noncardiac chest 
pain

The Hospital Anxiety and Depression Scale (HADS) is a 
diagnostic tool to evaluate anxiety and depression in hospitalized pa-
tients and outpatients. The questionnaire consists of 14 items, 7 for 
depression and 7 for anxiety. In one study, patients who were dis-
charged from the hospital with a diagnosis of NCCP and a HADS 
score of 8 or higher were compared with patients with a score less 
than 8 (control group).16 After answering the questionnaire, both 
groups underwent psychological evaluation. Panic disorder or de-
pressive episodes occurred in up to 73.3% of patients with NCCP 
and a HADS score of 8 or higher compared with 3.9% in the con-
trol group (P < 0.001).16

Patients in the emergency department 

Most studies comparing patients with NCCP to those with 
CAD describe a higher prevalence of psychological disorders in the 
NCCP groups.13,15 Eken et al17 evaluated the prevalence of depres-
sion and anxiety in patients with cardiac chest pain compared to 
those with NCCP presenting to an emergency department using 
the HADS. The reported cardiac diagnoses were stable angina, un-
stable angina, and acute myocardial infarction; most of the patients 
were diagnosed with NCCP (59.9%). They found that patients 
with NCCP had similar levels of anxiety, depression, and quality of 
life compared to those with cardiac chest pain, but worse levels than 
healthy controls.17 Factors associated with worse psychological out-
comes include younger age, female sex, previous psychiatric history, 
and panic disorder.18 It is possible that psychological disorders in the 
emergency department are high in all patients with undifferentiated 
chest pain until further evaluations are completed. 

Noncardiac chest pain in non-Western countries

In a study from India, 54 male inpatients in a cardiology 
general ward were divided into 2 groups: 1 with CAD and 1 with 
NCCP.19 A blinded psychological interview was conducted with the 
help of a structured interview schedule. Sixty-eight percent in the 
NCCP group and 27.0% in the CAD group had a psychological 
disorder, such as panic or major depression.19

In summary, most published research in diverse clinical scenari-
os, including developing nations, shows a high prevalence of psycho-
logical disorders in patients with NCCP. The prevalence rates range 
from 35.0% to 79.0%,9,15 and the psychological conditions associated 
with NCCP include panic disorder, anxiety, depression, somatoform 
conditions, social phobia, and obsessive-compulsive traits. 

Possible Psychological Mechanisms
The high prevalence of psychological disorders among patients 

with NCCP suggests that these conditions must play either an 
etiologic role or contribute to perpetuating the disease. This high 
prevalence also raises the question as to why patients with NCCP 
suffer from psychological conditions. While the causes remain 
unclear, several studies have proposed explanations of the inter-
relation between NCCP and various psychological conditions, 
including cardiophobia,20 panic attacks,21,22 passive coping strategies 
for pain,23,24 negative social problem solving,25,26 hypervigilance to 
cardiopulmonary sensations,27 stress and poor perceived control,28,29 
alexithymia and anxiety sensitivity,30,31 and altered pain perception 
(Table 1 and Figure).32-34 
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Psychological Therapies
The management of NCCP with psychological disorders is 

challenging. Those with obvious depression, anxiety, panic dis-
orders, and somatization should be referred to a psychologist or 
psychiatrist. For the remaining patients, there are several treatment 
techniques that may be employed by a trained therapist, including 
cognitive behavioral therapy (CBT), hypnotherapy, relaxation train-
ing, metaphor therapy, and breathing retraining.

Cognitive behavioral therapy

CBT is a technique where a systematized approach is used 
to change malfunctioning cognitive patterns to improve behavior 
responses. During CBT, patients work with a therapist in various 
structured sessions aimed at learning about negative or inaccurate 
thinking and how to improve faulty behaviors. CBT is one of the 
most investigated psychological interventions for patients with 

NCCP (Table 2).35-40

Klimes et al35 evaluated the effects of CBT in 35 patients with 
NCCP referred by general practitioners or cardiologists (patients 
had persistent symptoms despite reassurance for at least 3 months). 
The participants were randomly allocated to a CBT group or an 
assessment-only control group. The average number of sessions 
was 7.2. They found significant reductions in chest pain, limitations 
of daily life, autonomic symptoms, distress, and psychological mor-
bidity in the CBT group compared to controls.35

Mayou et al36 examined the effects of CBT in patients with 
NCCP during a period of 6 months. CBT was aimed at offering 
an alternative, noncardiac explanation of symptoms. During a maxi-
mum of 12 sessions, patients were taught how to cope with symp-
toms using behavioral methods and examine the problems that may 
be perpetuating the symptoms, including stress or anxiety caused 
by work, relationships, or family difficulties. Thirty-seven patients 
were included in the trial, 20 in the CBT group and 17 in the con-
trol group. CBT was successful in reducing frequency, severity, and 
associated distress of symptoms, improving mental state, changing 
thoughts about the causes of symptoms, and increasing social activi-
ties and quality of life. These improvements were maintained for up 
to 6 months in the CBT group.36

van Peski-Oosterbaan et al37 evaluated the frequency and in-
tensity of chest pain at 6 and 12 months in 72 patients with NCCP 
(31 assigned to CBT and 33 to usual care). Fifteen of 31 patients 
(48.4%) in the CBT group were pain free at 12-month follow-up 
compared with 4 of 33 patients (12.1%) in the control group (P = 
0.002).37

Jonsbu et al38 studied the effects of a 3-session manualized 

Table 1. Potential Psychological Factors Involved in the Pathogenesis of Noncardiac Chest Pain

Factor Description

Cardiophobia Recurrent pain with multiple other cardiac symptoms, mainly focused on the chest, without 
evidence of structural pathology

Panic attacks Sudden episodes of intense fear that trigger severe physical reactions and the psychological dis-
tress derived from those attacks when there is no real danger or apparent cause

Passive coping strategies for pain Conscious personal effort to change cognitive or behavioral reactions to different situations to 
solve internal or external problems and minimize stress

Negative social problem solving Failure to identify different problems or stressful situations of daily living, involving the capac-
ity to react, adapt, and deal with the situation

Hypervigilance to cardiopulmonary sensations Increased awareness of internal body sensations
Stress and poor perceived control Patterns of psychological adjustment under stress
Alexithymia A deficit in the processing and regulation of emotions, making them difficult to verbalize or 

identify
Anxiety sensitivity
Altered pain perception Enhanced perception to visceral stimulation

Panic attacks

Cardiophobia Stress and poor
porceived control

Hypervigilance to
cardiopulmonary
sensations

Anxiety sensitivity
and altered pain
perception

Passive coping
strategies for pain

Negative social
problem solving

Alexithymia

Figure. Psychological mechanisms involved in the etiology of noncar-
diac chest pain of esophageal origin.
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CBT intervention with normal care for patients with NCCP or 
benign palpitations in a randomized controlled trial. Forty patients 
were enrolled (21 in the intervention group and 19 in the control 
group). The first session focused on physical symptoms, the second 
session exposed patients to physical activity on a treadmill, and the 
third session concentrated on avoidance of behavior and patients’ 
interpretations of their symptoms. The patients were followed for 12 
months. The authors found significant improvement in the CBT 
group regarding fear of bodily sensations, avoidance of physical ac-
tivity, and depression.38

van Beek et al39 investigated the effects of a brief CBT inter-
vention in patients who presented to a cardiac emergency unit with 
NCCP, were diagnosed with panic or depressive disorder using the 
Mini International Neuropsychiatric Interview, and had HADS 
scores of 8 or higher. A CBT group (n = 60) given 6 sessions of 
45 minutes each was compared to a control group (n = 53) only 
receiving reassurance from the cardiologist that the symptoms were 
not caused by cardiac disease (did not receive psychotherapy, CBT, 
or antidepressants). After 24 weeks of follow-up, they found that 

CBT was superior to no treatment, reducing disease severity as-
sessed with a clinical global inventory (P < 0.001). Overall, data 
suggest that CBT improves chest pain parameters and may also 
improve anxiety and depressive symptoms.39

A more recent study investigated the effects of internet-deliv-
ered CBT (iCBT) and psychoeducation on cardiac anxiety (evalu-
ated by a Cardiac Anxiety Questionnaire score ≥ 24) and patient-
reported outcomes (fear of bodily sensations, depressive symptoms, 
health-related quality of life, and chest pain frequency) in patients 
with NCCP.40 Patients were randomized to either iCBT for 5 weeks 
(n = 54) or psychoeducation (n = 55) and were followed for 3 
months. The authors found improvement with both therapies, with 
no significant differences between the iCBT and psychoeducation 
groups in the short term. However, 36.0% of the patients in the 
iCBT group reported improvement on cardiac anxiety (Cohen d = 
0.31), with a positive reliable change in score (≥ 11 points on the 
Cardiac Anxiety Questionnaire) compared to 27.0% in the psycho-
education group. There was also significant within-group analysis 
improvement in cardiac anxiety (P = 0.040) at 3-month follow-

Table 2. Randomized Controlled Trials of Cognitive Behavioral Therapy for Noncardiac Chest Pain

Author, year No. of pts No. of sessions Results

Klimes et al, 199035 35 7.2 (average) Significant reductions in chest pain, limitations of daily 
life, distress and psychological morbidity in CBT 
group after 4-6–month follow-up. After trial, control 
group patients were treated with CBT with similar 
symptom reduction. 

Mayou et al, 199736 37 12 (average)
Two groups: (1) outpatient investigation 

only, (2) admitted for coronary angiogra-
phy with normal results

Notable reduction in frequency, severity, and associated 
distress of symptoms and increase in social activities 
and quality of life maintained at 6 months in the CBT 
group.

van Peski-Oosterbaan et al, 199937 72 4-12
12-month follow-up

Reduction of frequency and intensity of chest pain in 
48% of patients in the CBT group vs 13% of the con-
trol group.

Jonsbu et al, 201138 40 3
First CBT for NCCP to include exposure 

to physical activity as part of treatment

Improvement in fear of bodily sensations, avoidance of 
physical activity, and depression in CBT group.

van Beek et al, 201339 113 6 (45 min each)
24-week follow-up

Significant reduction in anxiety and depressive symp-
toms after CBT in patients diagnosed with panic or 
depressive disorders who presented to a cardiac emer-
gency unit with NCCP.

Mourad et al, 202240 109 5 (1 per week)
3-month follow-up

iCBT showed long-term improvement on cardiac 
anxiety, health-related quality of life, and NCCP fre-
quency vs psychoeducation alone. No difference at 5 
weeks, but better outcomes with iCBT at the end of 
follow-up.

CBT, cognitive behavioral therapy; iCBT, internet-delivered cognitive behavioral therapy; NCCP, noncardiac chest pain of esophageal origin; pts, patients.
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up in the iCBT group. The authors concluded that iCBT tends to 
have better long-term effects on cardiac anxiety, health-related qual-
ity of life, and NCCP frequency than psychoeducation.40 

Hypnotherapy

Hypnosis is an induced mental process where the central ner-
vous system is silenced and a hypervigilant, hypersuggestive state 
emerges with the potential to induce changes in physical, emotional, 
and behavioral patterns.41 Hypnotherapy has been used in multiple 
clinical scenarios and has been shown to be effective in depressive 
disorders,42 anxiety and stress-related disorders,43 irritable bowel 
syndrome,44 and multiple pain syndromes including fibromyalgia,45 
osteoarthritis-related pain,46 sickle cell disease–associated pain,47 and 
chronic pain.48

Jones et al49 addressed the efficacy of hypnotherapy in a group 
of 28 patients with NCCP. Patients were randomized to receive 
either 12 sessions of hypnotherapy or supportive therapy plus pla-
cebo medication over a 17-week period. More patients (80.0%) 
in the hypnotherapy group experienced a global improvement in 
pain (P = 0.008) associated with a significantly greater reduction 
in pain intensity (P = 0.046), compared to 23.0% in the control 
group.49 The same authors published a 2-year follow-up report of 
the same cohort after stopping treatment.50 Patients who received 
hypnotherapy had further improvement, with 93.0% classified as 
responders compared to 23.0% in the control group (P = 0.001).50 
While the results of this approach appear promising, studies with 
larger sample sizes are needed to confirm these observations.

Relaxation training and metaphor therapy

Relaxation training is a technique where attention is focused on 
calming or relaxing thoughts to increase body awareness. Metaphor 
therapy is a type of psychotherapy that explores patient’s perception 
about aspects of life, irrational beliefs, and personal meaning, where 
the patient’s beliefs about their medical condition are challenged. 
Metaphoric stories are created for the patient to symbolically ex-
press their feelings about their medical conditions to improve symp-
toms and feelings of hopelessness.51

A randomized controlled trial investigated the use of relaxation 
training versus metaphor therapy in patients with NCCP.52 Thirty-
three patients divided into 3 groups: relaxation training (n = 13), 
metaphor therapy (n = 10), and control (n = 10). Patients were 
followed for 4 weeks. The authors found that the patients in the 
relaxation training group showed more improvement in symptoms 
compared to the control and metaphor therapy groups, and the 
metaphor therapy group did not show significant improvement.52 

However, this was a small study performed for a short time. An-
other study investigating the effects of metaphor therapy in depres-
sion, anxiety, stress, and pain discomfort in patients with NCCP 
found no significant benefit.53 Larger clinical trials are needed to 
determine if these techniques are of benefit in NCCP.

Breathing retraining

Respiratory biofeedback–assisted therapy has been studied in 
panic disorder. The rationale is that sustained hypocapnia resulting 
from hyperventilation is a key mechanism in the production and 
maintenance of panic.54 DeGuire et al55 performed a randomized 
controlled trial of 37 patients with NCCP classified into 4 groups: 
(1) guided breathing retraining and physiologic monitoring of 
diaphragmatic breathing and end-tidal CO2, (2) guided breathing 
retraining and physiologic monitoring of diaphragmatic breath-
ing, (3) guided breathing retraining, and (4) no treatment (control 
group). Regardless of the type of breathing retraining, the number 
of symptomatic days decreased after treatment.55

The same authors published a 3-year follow-up study involv-
ing a cohort of 10 patients from their original group.56 Their results 
indicated that breathing retraining had lasting effects on respiratory 
parameters measured and the patients continued to report a de-
crease in the frequency of chest pain.56 Larger randomized trials are 
needed to confirm these findings.

Systematic Review of Psychological Interventions
A Cochrane systematic review of the literature by Kisely et al57 

was performed to evaluate psychological intervention in NCCP. 
Seventeen randomized control trials including 1006 patients with 
NCCP were evaluated. The psychological techniques used for the 
treatment of NCCP were heterogeneous and included CBT, re-
laxation therapy, hyperventilation control, hypnotherapy, and other 
psychotherapy or counselling, with standard care, attention placebo, 
waiting list, or no intervention as the control conditions. The au-
thors found a modest to moderate benefit for psychological inter-
ventions, particularly CBT, which was largely restricted to the first 3 
months after treatment, with a random-effects relative risk = 0.70 
(95% CI, 0.53 to 0.92). Hypnotherapy was considered a possible 
alternative, but the evidence for other interventions was less clear. 
The authors concluded that more randomized controlled trials with 
longer follow-up periods (at least 12 months) are needed.57
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Other Nontraditional Therapies
Although acupuncture has been shown to be effective in many 

clinical pain scenarios,58 it has not been studied in NCCP and may 
be a potential target of investigation in these patients. A survey 
administered to 235 patients with NCCP with a 69.0% return rate 
indicated that 42.0% would consider acupuncture.59

Johrei is a Japanese ritual consisting of spiritual purification and 
transmission of healing energy. In a randomized controlled trial, 
Gasiorowska et al60 compared the effects of Johrei (21 patients) to a 
waiting-list control group (18 patients). After 18 sessions, there was 
a significant posttreatment reduction in symptom intensity in the 
Johrei group (20.28 vs 7.00, P = 0.0023) compared to the control 
group (23.06 vs 20.69, P = NS).60 

Noncardiac Chest Pain and Persistent Physical 
Symptoms 

Flóvenz et al61 studied patients with NCCP as a persistent 
physical symptom (PPS) in an attempt to better classify and iden-
tify patients with NCCP who may benefit from psychological in-
terventions. They found that approximately 30.0% of patients with 
NCCP met criteria for PPS; these patients were more likely to have 
more symptoms of anxiety and depression, to be inactive or unable 
to work, and had a higher number of other PPS. They suggested 
these patients were more likely to respond to psychological therapies 
such as CBT. 

Summary 	

NCCP represents a global health care burden affecting 80 mil-
lion people in the US each year. There is ample information regard-
ing the diverse causes of NCCP; however, the role of psychological 
disorders has not been systematically described. We performed a 
comprehensive search using PubMed to identify the relevant lit-
erature linking psychological disorders to NCCP. Between 35.0% 
and 79.0% of patients with NCCP suffer from psychological disor-
ders. These psychological disorders are heterogeneous and include 
depression, anxiety, panic disorder, somatization, and obsessive-
compulsive disorder. It is unclear why psychological disorders are 
so common in NCCP. Several mechanisms have been proposed 
related to the pathogenesis of chest pain in NCCP. Whether the 
psychological disorders trigger the chest pain or vice versa is not 
known. A series of therapeutic modalities have been used to treat 
patients with NCCP and psychological disorders. CBT is the bet-
ter studied technique, and the results of the investigations suggest a 

beneficial role in NCCP. However, further studies are required to 
examine the optimal therapeutic strategies needed for the effective 
treatment of NCCP with psychological disorders.
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