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Background: Although anxiety is highly represented in the medically ill and its
occurrence has relevant clinical implications, it often remains undetected and not properly
treated. This systematic review aimed to report on anxiety, either symptom or disorder,
in patients who suffer from a medical iliness.

Methods: English-language papers reporting on anxiety in medically ill adults
were evaluated. PubMed, PsycINFO, Web of Science, and Cochrane databases
were systematically searched from inception to June 2021. Search term was
“anxiety” combined using the Boolean “AND” operator with “medically ill/chronic
illness/illness/disorder/disease.” Risk of bias was assessed via the Joanna Briggs
Institute (JBI) Critical Appraisal Tools—Checklist for Prevalence Studies. The PRISMA
guidelines were followed.

Results: Of 100,848 citations reviewed, 329 studies met inclusion criteria.
Moderate or severe anxious symptoms were common among patients with
cardiovascular, respiratory, central nervous system, gastrointestinal, genitourinary,
endocrine, musculoskeletal system or connective tissue, dermatological diseases,
cancer, AIDS and COVID-19 infections. The most common anxiety disorder was
generalized anxiety disorder, observed among patients with cardiovascular, respiratory,
central nervous system, dermatologic diseases, cancer, primary aldosteronism,
amenorrhea, and COVID-19 infection. Panic disorder was described for cardiovascular,
respiratory, dermatology diseases. Social anxiety was found for cardiovascular,
respiratory, rheumatoid diseases. Specific phobias were relatively common in irritable
bowel syndrome, gastroesophageal reflux, end-stage renal disease.

Conclusion: Anxiety is a major challenge in medical settings. Recognition and proper
assessment of anxiety in patients who suffer from a medical illness is necessary for an
appropriate management. Future reviews are warranted in order also to clarify the causal
and temporal relationship between anxiety and organic illness.
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INTRODUCTION

Anxiety is a feeling characterized by anguish, sense of threat, and
fear. When it is explained by a real and objective trigger, it is
considered physiological. When there are no objective reasons
of being in such status, anxiety becomes pathological (1). For
instance, when an organic disease occurs, anxiety can be a normal
psychological reaction (2) but it can also flourish and evolve
into a symptom with a pathological meaning or into a mental
disorder. Anxiety, indeed, is highly represented in the medically
ill (3), with generalized anxiety disorder as the most prevalent
disorder (10.3%) in primary care settings (4). The pathways
between anxiety and physical illness co-occurrence are not fully
understood. Several possible mechanisms and synergies exist.
Among them, environmental and genetic factors (5) have been
proposed as being able to favor such co-occurrence as well as
individual vulnerability (6) and socio-economic status (7).

In addition, anxiety may influence how the patient experiences
the pathological process of own medical illness and his
interaction with others (8, 9), including medical and nursing
staff (10). In particular anxiety in association with a chronic
medical illness worsens the quality of life (11), affects social
functioning (12), increases medical burden (13). Anxiety has a
negative impact on compliance (14), resulting in exacerbation
of illness (15) and high health care utilization and costs
(16). Anxiety increases the susceptibility to illness leading
to illness progression, rehospitalization, and mortality (17-
20). Among chronic illness patients, anxiety negatively affects
emotional stability resulting in depressive symptoms, suicidal
ideation, and social isolation (21, 22). Several studies reported
the strong association between anxiety and somatization
(23-25). In medically ill patients, anxiety amplifies physical
symptoms, leading to useless (if not dangerous from a physical
or psychological point of view) and inappropriate invasive
tests/procedures to investigate hypothetical, but never confirmed,
organic explanations (26). The treatment of anxiety, whether
pharmacological or psychological, was found to favorably
affect the outcome of a number of organic diseases (27,
28).

Unfortunately, anxiety often remains unacknowledged,
unrecognized, untreated in medically ill patients (29, 30). Such a
phenomenon is the result of several converging factors. First, the
differentiation of anxiety worthy of clinical attention is hindered
by the widespread occurrence of non-clinically relevant anxious
symptoms in medical settings (31). Secondly, when an anxiety
disorder is associated with a medical illness, there is a tendency to
regard it as a physiological psychological reaction, secondary to
the distress of the medical illness or to the patient’s awareness of
its consequences (32). However, in the clinical realm it is evident
that not all medically ill patients have anxiety or an anxiety
disorder (33). In addition, the expression of emotional distress
is often disregarded or even discouraged by clinicians, and
patients’ needs are satisfied if they refer to the body rather than
to the psychological sphere (34). Finally, the use of anxiolytics,
particularly benzodiazepines, is widespread, especially during
hospitalizations (35), often without a real indication. On the
contrary the prescription seems justified by the organizational

limits of hospital, being the staff able to handle only a limited
number of requests.

Although anxiety is highly represented in the medically ill and
its occurrence has relevant clinical implications, no systematic
reviews on its prevalence and rate seem currently available. To fill
this gap, the aim of the present systematic review was to report on
anxiety, either symptom or disorder, in patients who suffer from
a medical illness.

METHODS

Registration

This review protocol was registered in the “International
Prospective Register of Systematic Reviews” (PROSPERO)
in 2021, under the registration number: CRD42021296741,
and available at: https://www.crd.york.ac.uk/prospero/display_
record.php?ID=CRD42021296741, and not published elsewhere.

Eligibility Criteria

Eligible articles included English-language papers published in
peer-reviewed journals reporting data on anxiety in medically ill
adults. Anxiety disorder had to be diagnosed according to the
Diagnostic and Statistical Manual of mental disorders (DSM-
III, -III R, -IV, -IVTR or -5th edition) or the International
Classification of Diseases (ICD-9, -10, -11). Anxious symptoms
had to be assessed via standardized rating scales.

Additional inclusion criteria were: age of at least 18 years, a
sample of at least 10 subjects (as it was already used in 36 in
order to guarantee and minimum representativeness of results).
Studies with different designs were included (i.e., cross-sectional,
longitudinal study, observational, case-control studies).

Exclusion criteria were: (a) patients with multiple organic
diagnoses, (b) not original data, (c) non-clinical samples (d)
results on anxiety aggregated with results on depression or
other psychological features. Treatment outcome studies were
not included, being off topic for the present review.

Information Sources and Search Strategy
The following electronic databases were systematically searched
from inception to June 2021: PubMed, PsycINFO, Web Of
Science, and Cochrane. In addition, a manual search of reference
lists from relevant reviews was done. Search term was “anxiety”
combined using the Boolean “AND” operator with “medically
ill/chronic illness/illness/disorder/disease.”

Selection and Data Collection Process,

Data Items

Titles and abstracts were screened by two authors (S.R. and
G.M.). Articles potentially relevant were retrieved and the
authors independently assessed each in full. Any disagreement
was resolved by consensus. Risk of bias (quality of the studies)
was assessed via the Joanna Briggs Institute (JBI) Critical
Appraisal Tools—Checklist for Prevalence Studies (36). It
consists of 9 questions and the scoring system is: “yes” scores 1,
“no” or “not clear” or “not applicable” score 0. The JBI Checklist-
Total score is the sum of the items.
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FIGURE 1 | Flow-chart of study selection.

—_— ¢ Duplicaterecords removed (n=62,383)
—T" Records excluded
(n=37,176)
Reports excluded (n=960):

Records removed before screening
(n=62,383):

¢ nodata on anxiety (n=334)

* no original data (n=29)

* no possibility to differentiate results on
anxiety from other psychological
variables (n=88)

¢ studies ontreatment outcome (n=65)

¢ studies including subjects with multiple
organic diseases (n=177)

* no adults (n=36)

* no possibility to differentiate results on
adults and adolescents (n=123)

¢ nonclinical sample (n=33)

e sample< 10 subjects (n=11)

¢ studies including subjects under
psychological treatment (n=64)

Effect Measures

The search strings, the list of relevant reviews, the data
coding, and the quality criteria are available on request to the
corresponding author. No missing data were found. The methods
described fulfilled the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines (37).

RESULTS

The search provided a total of 100,848 citations. After reviewing
the abstracts to exclude those which clearly did not meet
the criteria, 1,289 remained. Of these, 960 were excluded,
not meeting the inclusion criteria (Figure1l shows the flow

diagram of the search). A total of 329 studies were identified for
inclusion, the following parameters were extracted: country/city
where data were collected, study design, organic disease
diagnosis, sample size, instrument used to assess anxiety, eventual
psychopathological manifestations co-occurring with anxiety
(for details see Supplementary Table S1). Among them, 7 studies
reached the maximum JBI score, 68 had a score of 8, 244 studies
had a score of 7, and 10 studies had a score of 6, which means
that at least 6 out of 9 criteria were fulfilled. Results will be here
qualitatively presented based on the apparatus involved in the
organic illness (see also Tables 1, 2). Symptoms severity levels
were taken directly from respective studies and may refer to
the use of different cut-offs for the same scale of assessment.
No meta-analysis was conducted due to the methodological
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TABLE 1 | Moderate or severe anxiety symptoms in medical illness.

Medical iliness with moderate or severe anxious
symptoms

Apparatus

Cardiovascular Atrial fibrillation, heart failure, myocardial infarction,
coronary heart disease, coronary artery disease,
coronary artery bypass graft, heart transplantation, acute

chest pain

Respiratory Asthma, chronic obstructive pulmonary disease,
pulmonary hypertension, chronic thromboembolic
pulmonary hypertension, chronic rhinosinusitis, incidental
pulmonary nodules, interstitial lung diseases, obstructive

sleep apnea

Central Nervous Epilepsy, multiple sclerosis, amyotrophic lateral sclerosis,

System Parkinson’s disease, migraine, chronic pelvic pain,
postherpetic neuralgia

Gastrointestinal Chronic digestive system diseases, digestive system
tumors, liver cirrhosis, chronic viral hepatitis, functional
dyspepsia, inflammatory bowel disease, irritable bowel
syndrome, hepatitis C, autoimmune hepatitis

Genitourinary Chronic kidney disease, end-stage renal disease, chronic
hemodialysis, kidney transplantation

Endocrine Type 2 diabetes, hyperprolactinemia, obesity

Musculoskeletal Rheumatoid arthritis, systemic sclerosis, systemic lupus

system or connective  erythematosus, fioromyalgia, osteoarthritis, chronic foot

tissue and ankle disease, hip pathology

Dermatological Psoriasis, chronic urticaria, hereditary angioedema,
androgenetic alopecia

Cancer Advanced cancer in palliative services, stomach cancer,
advanced non-small cell lung cancer, breast cancer,
metastatic breast cancer, prostate cancer, differentiated
thyroid cancer, hematological cancer, chronic
lymphocytic leukemia, Hodgkin lymphoma, head and
neck cancer

Infections AIDS, COVID-2019 infection

Miscellaneous Systemic hypertension and type 2 diabetes, cystic
fibrosis, neurofibromatosis type 1, otolaryngology
diseases, orthotopic liver transplantation, benign breast

lumps

COVID-19: coronavirus disease 2019; HIV, human immunodeficiency virus; AIDS,
acquired immunodeficiency syndrome.

heterogeneity (i.e., tools used for assessment, cut-off choice) of
the studies included.

Cardiovascular Diseases

Anxious symptoms were found in 32.5-53.1% of patients with
cardiovascular diseases (Carvalho et al., 2016*; Allabadi et al,,
2019%); 33.9% had mild-to-moderate anxiety, 19.2% had severe to
very severe anxiety (Allabadi et al., 2019*). A DSM-IV diagnosis
of anxiety disorder was observed in 16% of cardiovascular disease
patients (Dogar et al., 2008"). Women presented more anxiety
than men (Dogar et al., 2008*; Carvalho et al., 2016*).

About 35% of atrial fibrillation patients showed high levels
of anxiety, in particular women (49%). Patients having “bad”
relations with nursing staff had 6.58 times higher possibility to
experience anxiety than patients having “very good” relations (p
< 0.05) (10%).

Patients with Heart Failure presented moderate anxiety (38)
(Aggelopoulou et al., 2017*), with a rate of 24.9% of clinically

relevant anxiety (Damen et al., 2012*). Among chronic heart
failure patients, 11.4% had anxious symptoms (DSM-IV), with
a negative association with self-care behavior (Miiller-Tasch et
al., 2017*). Eighteen per cent had at least one DSM-IV anxiety
disorder: 11% generalized anxiety disorder (GAD), 8% panic
disorder (PD), 2% both PD and GAD (Haworth et al., 2005%).

Among patients with systemic arterial hypertension, 36% had
a DSM-IV anxiety disorder: 22.4% GAD, 4% specific phobia,
3.2% agoraphobia, 2.4% PD, 1.6% PD with agoraphobia, 1.6%
social phobia (Rafanelli et al., 2012*).

Twenty-six percent of Myocardial Infarction (MI) patients
had mild to moderate anxiety (Huffman et al., 2006*). Among
patients after acute MI, 8.9% had anxiety within 24h after
primary percutaneous coronary intervention, 4.5% had anxiety
after 3 months, 10.8% 6 months after the discharge, and 6.2% 12
months after (Kala et al., 2016*). In addition, 59.5% of patients
had clinically relevant anxiety 1 month after the first MI, which
was associated with an increased risk of adverse cardiac events
(Strik et al., 2003*). Fourteen percent of patients with a first
episode MI were affected by PD, 12% by agoraphobia, and 11%
by GAD (DSM-1V) (Ottolini et al., 2005*).

Anxiety symptoms were found in 27-34.7% of Coronary
Heart Disease patients before surgery for percutaneous coronary
intervention (Gu et al., 2016*; Olsen et al,, 2018%), anxiety
significantly increased the day after surgery (54.7%) (Gu et
al., 2016*) and decreased 3 months later (20.2%). Anxious
symptoms were more represented among patients who attended
in an exercise-based cardiac rehabilitation program compared
to non-participants (Olsen et al., 2018*). Prevalence of DSM-
IV anxiety disorders was 15% (Yang et al., 2014*). Social phobia
and GAD were the most prevalent disorders (current prevalence:
20.3-21.3% and 17.5-24%, respectively), followed by specific
phobia (14.0-14.7%), PD (4.7-4.9%), and agoraphobia (3.3-
3.5%) (Bankier et al., 2004*; Todaro et al., 2007*; Serber et al.,
2009%).

In patients with Coronary Artery Disease (CAD), anxiety
was moderate (7-12%) or high (3-18.6%) (Wang et al., 2013a*;
Ozturk et al., 2015%; Morys et al., 2016*). Patients with anxiety
were more likely to be female, older, unmarried, currently non-
smoker and non-drinker, and with severer CAD (Wang et al,,
2013a*). Anxiety was higher in case of the additional presence
of Coronary Artery Ectasia (CAE) (Ozturk et al., 2015%); anxiety
before and after coronary angiography was significantly higher in
CAD patients than among CAE patients or among patients with
both CAD and CAE (Ozturk et al., 2015%).

About 16-44% of patients with Coronary Artery Bypass
Graft had clinically significant anxiety (Okamoto et al., 2013%;
Guzelhan et al., 2018%) although it was more common before
surgery (38.7%) and after hospital discharge (38.6%) (Gallagher
and McKinley, 2009%).

Twenty-six percent of patients with congenital heart disease
met DSM criteria for anxiety disorders (Kovacs et al., 2009%).
Severe anxiety was observed in 9% of heart transplantation
patients, especially if depressed (Kugler et al., 2014*). Among
acute chest pain patients, 30% reported mild anxiety, 14—
21.3% moderate, 15% severe (Schwarz et al., 2015%; Lin et al,,
2021%).
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TABLE 2 | Anxiety disorders in medical illness.

Anxiety disorder Medical illness

Generalized anxiety
disorder

Chronic heart failure, systemic arterial hypertension, myocardial infarction, Coronary heart disease, asthma, chronic obstructive puimonary
disease, stroke, multiple sclerosis, Parkinson’s disease, chronic pain, gastroesophageal reflux disease, irritable bowel syndrome, chronic

kidney disease, end-stage renal disease on hemodialysis treatment, endocrine disease, primary aldosteronism, systemic lupus erythematosus,
fioromyalgia, Chronic low-back pain, chronic low back or neck pain caused by disc herniation, dermatological disease, early stage breast
cancer, advanced breast cancer, prostate cancer, renal cell carcinoma, lymphoma, plasma cell dyscrasia, malignant melanoma patients, AIDS,

tuberculosis, COVID-19 infection, amenorrhea
Panic disorder

Chronic heart failure, systemic arterial hypertension, myocardial infarction, coronary heart disease, angiographically normal or near normal

coronary arteries, asthma, chronic obstructive puimonary disease, puimonary hypertension, multiple sclerosis, Parkinson’s disease, chronic
pain, hepatitis C, chronic kidney disease, end-stage renal disease, endocrine diseases, systemic lupus erythematosus, fioromyalgia, chronic
low-back pain, dermatological diseases, early stage breast cancer, renal cell carcinoma, lymphoma, plasma cell dyscrasia, malignant

melanoma patients, AIDS, tuberculosis
Agoraphobia

Systemic arterial hypertension, myocardial infarction, coronary heart disease, chronic obstructive pulmonary disease, gastroesophageal reflux

disease, multiple sclerosis, chronic pain, irritable bowel syndrome, endocrine diseases, fioromyalgia, early stage breast cancer, advanced
breast cancer, asthma, Parkinson’s disease, systemic lupus erythematosus

Specific phobias

Systemic arterial hypertension, coronary heart disease, angiographically normal or near normal coronary arteries, multiple sclerosis, Parkinson’s

disease, chronic pain, gastroesophageal reflux disease, irritable bowel syndrome, end-stage renal disease on hemodialysis treatment, systemic
lupus erythematosus, chronic low back or neck pain caused by disc herniation, early stage breast cancer, advanced breast cancer

Social anxiety disorder

Systemic arterial hypertension, coronary heart disease, Asthma, chronic obstructive pulmonary disease, gastroesophageal reflux disease,

irritable bowel syndrome, multiple sclerosis, Parkinson’s disease, systemic sclerosis, systemic lupus erythematosus, chronic pain, end-stage
renal disease, chronic low back or neck pain, early stage breast cancer, advanced breast cancer

Anxiety disorder not
otherwise specified

Parkinson’s disease, end-stage renal disease on hemodialysis treatment, chronic low back or neck pain caused by disc herniation

COVID-19, coronavirus disease 2019; AIDS, acquired immunodeficiency syndrome.

Among patients with angiographically normal or near normal
coronary arteries, 34% met criteria for current PD and 11%
presented specific phobia (Beitman et al., 1989%).

About 37% of patients with sudden cardiac death undergoing
implantable cardioverter defibrillator reported a DSM-IV-TR
anxiety disorder (Gostoli et al., 2016™).

Respiratory Diseases

From 11.8 to 51.5% of patients with asthma had clinically
significant anxiety (Vamos and Kolbe, 1999%; Cordina et al.,
2009*; Liu et al.,, 2014*), with more severe anxiety and more
frequent anxiety disorders in uncontrolled asthma than in
controlled asthma patients (Lomper et al., 2016%). Females had
significantly higher anxiety than males (Cordina et al., 2009%).
About 23-52.3% of patients with asthma met the diagnostic
criteria for at least one DSM-IV anxiety disorder, the most
common were: agoraphobia without PD (4.8-26.8%), PD (11—
13.9%), GAD (5-24.4%), social anxiety disorder (3.2-9.3%),
other anxiety disorders (10%) (Nascimento et al., 2002*; Lavoie
et al., 2006*; Valenga et al., 2006*).

Sixteen-thirty percent of Chronic Obstructive Pulmonary
Disease (COPD) patients presented moderate anxiety, 57% mild
to moderate anxiety, and 6.5-100% severe anxiety (Sutton et al.,
1999%; Cleland et al., 2007*; Tang et al., 2008*; DiNicola et al.,
2013*; Montserrat-Capdevila et al., 2017%; Thapa et al., 2017%;
Kapisiz and Eker, 2018*; Vikjord et al., 2020*; Bove et al., 2020%;
Lima et al., 2020*). Females had significantly higher rates or more
severe anxiety than males (Tang et al., 2008*; Giardino et al.,
2010%; Turan et al., 2014%; Xiao et al., 2018%; Vikjord et al., 2020%;
Bove et al., 2020*). Anxiety was significantly associated with
older age, increased dyspnea, reduced functional performance

and quality of life (von Leupoldt et al., 2011*; Uchmanowicz et
al,, 2016%; An et al., 2021*). COPD patients presenting anxiety in
the first year had a higher incidence of at least 2 exacerbations of
COPD (41.3%) than patients without anxiety (26.4%), similarly
in the second year of monitoring (Montserrat-Capdevila et al.,
2017%).

Sixteen percent of patients with COPD had a DSM-III-R
anxiety disorder. The combined prevalence rate for PD with or
without agoraphobia was 8% (Karajgi et al., 1990%) while the
prevalence of GAD and PD was 5.9% (Chan et al., 2009*), of GAD
7.3%, of PD 12.7%, of agoraphobia 7.3%, and of social anxiety
1.8% (Cheung et al., 2012*).

A rate of 48% of anxiety symptoms was observed in
Pulmonary Hypertension (PH) patients (Vanhoof et al., 2014%).
Mild anxiety was referred by 24.3%, moderate or severe anxiety
by 6.8-20.5% of patients (Shafazand et al., 2004*; White et al,,
2006*; Takita et al., 2021*) and severe anxiety by 32.9% (Pfeuffer
et al., 2017%). The most common DSM-IV-TR anxiety disorder
was PD (10.4%) while one fourth of patients had panic attacks.
PD and panic attacks were significantly more common in PH
patients compared with patients with inflammatory rheumatic
disease (IRDs) or with primary care patients (Lowe et al., 2004™).

Severe anxiety was found in 43.5% of patients with chronic
thromboembolic pulmonary hypertension (Pfeuffer et al., 2017*).

Among chronic rhinosinusitis (CRS) patients, 25.9%
presented moderate anxiety and 25.9-49.5% severe anxiety
(Wasan et al., 2007%; Vogt et al., 2021*). CRS as well as nasal
septal deviation, allergic rhinitis, chronic respiratory disease,
and steady-state bronchiectasis patients had higher anxiety than
healthy subjects (Katotomichelakis et al., 2013*; Sharma et al.,
2013b*; Gao et al.,, 2018*; Bekir et al., 2020*; Ma et al., 2020*).
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Clinically significant anxiety was also found in 31.8% of patients
with incidental pulmonary nodules (Li et al., 2020b*) and in 12%
of those with interstitial lung diseases (Holland et al., 2014%).

Among patients with obstructive sleep apnea, anxious
symptoms were found in 73.6% of females vs. 53.4% of males;
21.2% of the total sample reported mild anxiety, 14.9% moderate,
and 9.1% severe (Asghari, 2012%).

Central Nervous System Diseases

The rate of anxiety among stroke patients was found to increase
significantly between 6 months (17%) and 5 years after the event
(29%) (Lincoln et al., 2013*). Point prevalence of DSM-III-R
anxiety disorders was higher in the stroke survivors than in
healthy controls. The most common diagnoses were: PD (24 vs.
8%) and GAD (27 vs. 8%). The prevalence of any anxiety disorder
was higher in the stroke group (42 vs. 16%) than in healthy
controls (Cumming et al., 2016™).

Clinically significant anxious symptoms were found in 24.5-
33.8% of epilepsy patients (Asadi-Pooya and Sperling, 2011%;
Alsaadi et al., 2015*; Lin and Pakpour, 2017*; Zhong et al., 2021*).
Anxiety was significantly related to sex (31-43.7% of females vs.
16-28.6% of males) (de Souza and Salgado, 2006*; Asadi-Pooya
and Sperling, 2011*) and to the type of epilepsy. Generalized
epilepsy patients had significantly lower anxiety than those with
temporal lobe epilepsy (Nenadovi¢ et al., 2011%).

Anxious symptoms were observed in 19.3-90% of Multiple
Sclerosis (MS) patients (Noy et al., 1995%; Beiske et al., 2008*;
Jones et al., 2012*; Alsaadi et al., 2015*; Henry et al., 2019; Wallis
et al., 2019*; Hanna and Strober, 2020*). Females were more
frequently anxious than males (Jones et al., 2012*). Among these
patients, 21.1% had mild, 24.4-39.1% moderate, and 20.7-34.5%
severe anxiety (Fruewald et al.,, 2001*; Korostil and Feinstein,
2007*; Askari et al., 2014*; Karimi et al., 2020%). A significantly
higher level of anxious symptoms in relapsing remitting MS
patients was found if compared with progressive MS patients
(Henry et al., 2019*). Among MS patients reporting pain, anxiety
was higher than among MS subjects without pain (Labuz-Roszak
et al,, 2019%). Lifetime prevalence of DSM-IV anxiety disorders
was 35.7%, point prevalence was 14-42% (GAD 10-18.6%,
agoraphobia 8%; specific phobia 2.9-12%, social anxiety 2.1%,
PD 2.1%) (Galeazzi et al., 2005*; Korostil and Feinstein, 2007*;
Honarmand and Feinstein, 2009*).

Eighteen percent of amyotrophic lateral sclerosis patients had
severe anxiety (Wicks et al., 2007*) as well as 13.3% of patients
with spina bifida (Bellin et al., 2010%).

Parkinson’s disease patients experienced anxiety (16-55%)
(Menza et al., 1993*; Quelhas and Costa, 2009*; Zhu et al,,
2017*; Cui et al, 2017*), 11% had severe anxiety (Mondolo
et al,, 2007%), 33% had moderate to severe anxiety (Quelhas
and Costa, 2009%), 24% mild anxiety (Mondolo et al., 2007*).
“Inability to relax;” “restlessness,” “frightened feeling,” experience
of “worrying thoughts” and “feeling tense” were the most
common manifestations of anxiety among Parkinson’s disease
patients (Mondolo et al., 2007*). Twenty-eight percent had
a DSM-III-R anxiety disorder (PD 12%; GAD 12%; phobic
disorder 2%; anxiety disorder, not otherwise specified 2%)
(Menza et al., 1993%); 20-34% had a DSM-IV diagnosis of

current anxiety disorder (agoraphobia without panic 15.5-15.6%,
social anxiety 10-13%, PD with agoraphobia 8%, specific phobia
7.8%, PD 6.7%, PD with limited symptoms 1%, GAD 3-20.6%;
anxiety disorder NOS was present in 26.7%) (Dissanayaka et
al., 2010%; Leentjens et al., 2011*; Dissanayaka et al., 2016™)
while 11.8-13.3% met the criteria for multiple DSM-IV anxiety
disorders (Leentjens et al., 2011%; Dissanayaka et al., 2016%). The
relationship between anxiety disorder and Parkinson’s disease is
still controversial since 57% of patients with an anxiety disorder
reported the onset of anxiety prior to the diagnosis while 43%
reported the onset of anxiety after the diagnosis of Parkinson’s
disease (Dissanayaka et al., 2016%).

Clinical anxious symptoms were also observed in 13.7-38.5%
(Lantéri-Minet et al., 2005*; Wei et al., 2016*; Yon et al., 2020%)
of migraine patients (Sharma et al., 2013a*; Yon et al., 2020%),
anxiety is particularly evident when headache becomes chronic
(Zebenholzer et al., 2016*). However, some authors found more
severe anxiety among chronic than episodic migraine patients
(Yon et al., 2020*) while others found no differences (Robbins
etal, 2011%).

The rate of anxious symptoms was 50.4% among Chronic
Pain (CP) patients (i.e., lumbar, lower limb, pelvic/anal/perineal,
peripheral neuropathic or muscle pain) (Ganasegeran et al,
2019*). The most frequent DSM-IV anxiety disorder was social
anxiety (36.5%), followed by agoraphobia (8.5%), PD (7.3%),
GAD (5.3%), specific phobia (3.5%) (Castro et al., 2009*). Among
primary care patients with pain symptoms (i.e., muscle pain,
headache, stomach pain), 40% received at least one DSM-IV
anxiety disorder diagnosis (GAD 26.5%, social anxiety 18.6%, PD
17.7%) (Means-Christensen et al., 2008"). Among CP patients
(i.e., fibromyalgia 31.5%, rheumatoid arthritis 21%, chronic pain
not otherwise specified 16%), being female was significantly
related to having more severe anxious symptoms (Costa et al.,
2015%). Similarly, the rate of anxious symptoms in Chronic Pelvic
Pain (CPP) women was 73 vs. 37% in subjects without CPP
(Romado et al., 2009*) and anxiety was more severe among CPP
women than among controls (Ter Kuile et al., 2010*). Finally,
40% of CCP cervical cancer survivors were considered clinically
anxious (Vistad et al., 2011%).

Among postherpetic neuralgia patients, 19.4% had clinically
significant anxiety (Schlereth et al., 2014*).

Gastrointestinal Diseases

Anxiety was present in 28% of gastroenterological patients
(Alosaimi et al., 2014*). Severe anxiety was observed in 27%
of patients with chronic digestive system diseases. Patients with
digestive system tumors had the highest rate of anxiety (55.19%),
followed by those with liver cirrhosis (48.08%), chronic viral
hepatitis (27.12%), or functional dyspepsia (25.55%) (Zhang et
al,, 2016%).

The incidence of severe anxiety was significantly higher
in the non-erosive reflux disease group (16.5%) than in the
reflux esophagitis one (10.4%) (Yang et al, 2015*). Among
gastroesophageal reflux disease patients, a current clinical
anxiety symptomology was found in 20.7% of cases (On et
al., 2017*). Among gastroesophageal reflux disease patients,
anxiety disorders were diagnosed in 30% of cases: 11.6% met the
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diagnostic criteria for specific phobias, 5.6% for lifetime social
phobia, 5.6% for other phobic anxiety disorders, 3.8% for GAD,
and 3.8% for agoraphobia with panic attacks (Grzesiak et al.,
2014%).

Clinically relevant anxiety was observed among 21.1-41% of
Inflammatory Bowel Disease (IBD) patients (Nahon et al., 2011%;
Freitas et al.,, 2015%; Byrne et al., 2017*; Navabi et al., 2018%).
The rate of severe anxious symptoms was 14.4% among Crohn’s
disease patients (Tomazoni and Benvegnu, 2018*). Anxiety was
more represented in Crohn’s disease (32.8%) than in ulcerative
colitis patients (19.3%) (Freitas et al., 2015%). In addition,
33.7% of Crohn’s disease and 32.4% of ulcerative colitis patients
reported a potential anxiety disorder while 20.4% of Crohn’s
disease and 14.8% of ulcerative colitis patients had probable
anxiety disorder (Héduser et al., 2011%).

The rate of anxious symptoms was 76.4% among Irritable
Bowel Syndrome (IBS) patients (Baniasadi et al., 2017*) and 30%
of these patients had clinically relevant anxiety (Thijssen et al.,
2010%) with a rate of 24% among males and of 32% among
females (Thijssen et al., 2010*). Anxiety was more severe among
poor sleepers than good sleepers (Baniasadi et al., 2017*) while
no difference was found when a depressive episode was in the
past history of IBS patients (Tosic-Golubovic et al., 2010*). At
least one anxiety disorder was diagnosed in 47% of IBS patients;
the most common were: specific phobias (23.6%), GAD (10.4%),
social phobia (10.4%), other phobic anxiety disorder (9.4%),
agoraphobia (8.5%), anxiety disorder with panic attacks (3.8%)
(Grzesiak et al., 2014*).

Anxiety was found more severe in patients with chronic
hepatitis B virus (HBV) or chronic hepatitis C virus than among
controls (Fotos et al., 2018%). Anxiety score was higher in
the untreated chronic HBV patients than in the group treated
with oral antiviral (Karlidag and Atmaca, 2019*). Among HBV
patients, anxiety was negatively associated with health-related
quality of life (Li et al., 2020a*). Anxious symptoms were
found in 41-52% of patients with hepatitis C (Stewart et al.,
2012%; Fortier et al., 2017%). Twenty-four percent had DSM-IV
anxiety disorders, with a similar prevalence in both sexes. The
commonest anxiety disorders were panic and phobic disorders
(12.2%) and adjustment disorder with anxiety (6.7%) (Golden et
al.,, 2005%).

Scoring for moderate anxiety was twice as frequent in
autoimmune hepatitis (AIH) patients than in the general
population (Schramm et al., 2014*).

Genitourinary Diseases

Clinically relevant anxious symptoms were found in 26.6-71% of
Chronic Kidney Disease patients (Lee et al., 2013*; Aggarwal et
al., 2017*; Rebollo Rubio et al., 2017*; Mosleh et al., 2020*) who
were also diagnosed with DSM-IV anxiety disorders (GAD 3.7%,
PD 1.9%) (Kokoszka et al., 2016™). However, in one study patients
on chronic hemodialysis had no more anxiety than those with a
chronic illness or healthy subjects (Klari¢ et al., 2009%).

Between 22 and 45% of End-Stage Renal Disease (ESRD)
patients presented clinically significant anxiety (Macaron et al.,
2014%; Brito et al., 2019%; Schouten et al., 2019*) and among those
on HD treatment, 21.1-32.3% had anxiety (Brito et al., 2019%).

A total of 39.6-47.5% of chronic HD patients were found with
clinically relevant anxiety (Bossola et al., 2010%; Semaan et al,,
2018%*), which included moderate (10.8%), severe (3.6%) (Semaan
et al., 2018%), moderate or severe anxiety (48.7%) (Bossola et
al., 2010*). Among maintenance hemodialysis (MHD) patients,
10-43% showed clinically relevant anxiety (Zhang et al., 2014*).
Moderate anxiety (Czyzewski et al., 2018%) affected 20.3% of
transplantation patients (Brito et al., 2019%). Overall, 16.5-45.7%
of HD patients with ESRD met the criteria for one DSM-IV
anxiety disorder (specific phobias 7.3-26.6%, PD with or without
agoraphobia 2.7-21%, anxiety disorder NOS 7%, social anxiety
4.2-9.7%, GAD 1.4-18.4%) (Cukor et al., 2008*; Preljevic et al.,
2012*; El Filali et al., 2017*).

Endocrine Diseases

DSM-IV anxiety diagnoses were found in 42.5% of endocrine
patients, GAD was the most frequent diagnosis (29%), followed
by agoraphobia (8%) and PD (5%) (Sonino et al., 2004*).

The rate of subjects with clinically relevant anxiety was
significantly higher in type 2 diabetes patients if compared with
healthy controls (De Kort et al., 2012*). Diabetic patients showed
a rate of anxious symptoms of 9-65.4% (Lewko et al., 2012%;
Weaver and Madhu, 2015%; Sun et al., 2016*; Dong et al., 2020%;
Woon et al., 2020%) while 19.5-48.6% of diabetes patients had
mild anxiety, 9.5-26.3% moderate, 2.4-25% severe (Ganasegeran
etal., 2014*; AlBekairy et al., 2017*; Khan et al., 2019*; Sharma et
al.,, 2021%). Higher anxiety was statistically significant in females,
older participants, individuals with longer duration of diabetes,
those taking non-insulin treatment, and individuals with painful
neuropathy, nephropathy, and foot ulcers (Khan et al., 2019%).
Anxiety was negatively correlated with self-efficacy, but positively
correlated with illness complications and depression (Wu et al.,
2013*). Anxiety disorders were found in 49.7% of patients with
diabetes (Sharma et al., 2021*). Among them, 39.5% received
the diagnosis <2 years before the interview while 23.3% were
diagnosed more than 2 years earlier (Weaver and Madhu, 2015%).

Seventy percent of patients with primary aldosteronism
received a DSM-IV diagnosis of anxiety disorder (GAD 60%)
(Sonino et al., 2006*). Higher prevalence of DSM-IV anxiety
disorders was observed in patients with primary aldosteronism
(52.2%) compared with patients with essential hypertension
(EH) (17.4%). Moreover, GAD was more frequent in primary
aldosteronism (30.4%) than in EH patients (8.7%) (Sonino et al.,
2011%).

Twenty-five percent of women with hyperprolactinemia had
severe anxiety compared to 19% in the control group (Reavley et
al., 1997%).

Moderate and severe anxious symptoms were observed in 15
and 28% of obese patients (Ho et al., 2018), being significantly
higher than in healthy subjects (Degirmenci et al., 2015%).

Musculoskeletal System or Connective

Tissue Diseases

Clinically relevant anxiety was found in 25.9-58% of Rheumatoid
Arthritis (RA) (Barlow et al., 2002*; Dirik and Karanci 2010%;
Ho et al.,, 2011%; Wan et al., 2015%; Zhang et al., 2017*; Larice
et al., 2019%; Rahim and Cheng, 2018%; Besirli et al., 2020*). Mild
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and moderate or severe anxious symptoms were found in 20.9-
51.1% and in 26.4-35.9% RA patients, respectively (Cordingley
et al., 2014*; Jamshidi et al., 2016*; Karahan et al., 2016*; Sodsova
et al., 2017*). Higher anxiety was associated with lower quality
of life (Rogers et al., 2015*). The prevalence of ICD-9 anxiety
disorders was found significantly higher among RA patients than
controls (7.1 vs. 6.3%) (Watad et al., 2017*). ICD-10 anxiety
disorders were diagnosed in 70% of RA patients (El-Miedany and
El Rasheed, 2002*), being more common in males (100%) than in
females (66.2%) (El-Miedany and El Rasheed, 2002*).

Patients with a diagnosis of Behget’s disease, Systemic Sclerosis
(SSc), Still's disease, or Sjogren’s syndrome had higher anxiety
than patients with psoriasis or heathy subjects (Calikoglu et al.,
2001%; Del Rosso et al., 2013*; Cui et al., 2018*; Chi et al., 2020%).
In particular, 49.1% of SSc patients had moderate anxiety, 17.5%
severe, and 6.1% needed psychiatrist’s help due to anxiety (Faezi
et al., 2017*). SSc patients also had social phobia (40%) (Leite et
al,, 2013%).

Among patients with Systemic Lupus Erythematosus (SLE),
anxiety was found in 22.9-84.9% of cases (Kheirandish et al,
2014*; Zamora-Racaza et al., 2018%; Pinto et al., 2021*). Anxiety
was moderate (Yilmaz-Oner et al,, 2015*; Nowicka-Sauer et
al., 2018*) and clinically relevant in 41% of cases (Azizoddin
et al., 2017*), in 10.6% extreme (Yilmaz-Oner et al., 2015%).
DSM-1V anxiety disorders were more common in women with
SLE than in the general population. Specific phobia (24%),
social phobia (16%), PD (8%), GAD (4%), and agoraphobia
without panic disorder (1%) (Bachen et al., 2009*) were the most
common diagnoses.

Anxiety was higher in Fibromyalgia (FM) than in healthy
subjects (Pagano et al., 2004*; Alok et al.,, 2011%; Ugar et al,,
2015%). A rate of 49.8% of FM patients had anxiety symptoms:
19%, 33%, 19% reporting mild, moderate and severe anxiety,
respectively (Schaefer et al., 2011%). About 20% had a DSM-IV
anxiety disorder, the most common was GAD (8.3%) and the
incidence was significantly higher than among healthy controls
(Kayhan et al, 2016*). Agoraphobia and GAD were more
common in FM than in spondylarthritis or Sjogren’s syndrome
patients, while PD was more common in FM than in rheumatoid
arthritis ones (Bucourt et al., 2019%).

Among patients with Osteoarthritis (OA), 74% had moderate
anxiety (Montin et al., 2007*) and 84% had moderate anxiety
before surgery (Montin et al., 2007*). Among lower limb OA
patients, 31.5% had anxious symptoms (Axford et al., 2010%);
among patients with chronic foot and ankle disease, 30% had
anxiety (Nakagawa et al, 2017%). Among patients with hip
pathology, 0.9% of the femoroacetabular impingement patients,
4.3% of the lateral trochanteric pain syndrome patients, 11.4%
of the hip osteoarthrosis patients, and 43.8% of the avascular
necrosis of the hip patients presented clinically significant anxiety
(Hampton et al., 2019%); 37-65.7% of those suffering from
rheumatic diseases reported clinical anxiety symptoms (Azad
et al., 2008*; Anyfanti et al.,, 2014%), the majority (51.6 %) of
whom exhibiting mild levels, 23.2% moderate anxiety, and 25.3%
severe (Anyfanti et al., 2014*). The prevalence of anxiety was
significantly higher in females than in males (40 vs. 21.8%)
(Anyfanti et al., 2014%).

Among patients with benign fasciculation syndrome, 14.4%
had clinically relevant anxiety (Filippakis et al., 2018"). The rate
of anxious symptoms was 28.9% in chronic temporomandibular
disorder patients (Bertoli and de Leeuw, 2016*).

DSM-III-R anxiety disorders were found in 17% of chronic
low-back pain patients. Phobic disorders (9%), PD (3%),
GAD (2%) were the most common (Polatin et al., 1993%).
Among patients with chronic low back or neck pain caused
by disc herniation, the prevalence of DSM-IV anxiety
disorders was 35.8%. The most prevalent diagnoses were:
GAD (12.8%), specific phobia (4.7%), social anxiety (0.7%),
anxiety disorders not otherwise specified (16.2%) (Kayhan et al.,
2015%).

Dermatological Diseases

Patients with psoriasis showed to suffer from anxiety in 36-43%
of cases (Richards et al., 2001*; Kwan et al., 2018*; Pollo et al.,
2021%), particularly 5, 14, 12, and 6% reporting mild, moderate,
severe, and extremely severe anxiety (Bulat et al., 2020*; Kwan et
al., 2018*; Tian et al., 2018*).

Chronic urticaria patients had higher levels of anxiety
than healthy subjects (Hashiro and Okumura, 1994*; Engin
et al, 2007*; Yildirim et al, 2012*%; Tat, 2019*%) with 48%
presenting clinically relevant anxiety. In addition, 25% of chronic
urticaria patients had DSM-IV anxiety disorders (Staubach et al.,
2005%).

The rate of anxious symptoms among patients with primary
hyperhidrosis was 49.2%; the presence was higher in patients
with axillary or craniofacial PH, compared with other areas
(i.e. palmar, plantar) (Bragangca et al., 2014*). The frequency in
patients with hyperhidrosis (23.1%) was significantly higher if
compared with patients without (7.5%) (Bahar et al., 2016%).
Among patients with hereditary angioedema, 15-49.9% had
anxious symptoms (Fouche et al., 2014*; Banerji et al., 2020*)
which were severe in 7.6-25% of cases (Banerji et al., 2020%;
Fouche et al., 2014*), mild in half of them, and moderate in about
25% (Fouche et al., 2014™).

Patients with chronic hand eczema, vitiligo, or atopic eczema
presented more anxiety than healthy controls (Kouris et al.,
2015*; Hamidizadeh et al., 2020*; Treudler et al., 2020%).

Overall, 58.3% of the patients with allergic conditions had
abnormal anxiety whereas only 15.4% of those with non-
allergic conditions had abnormal scores (Ponarovsky et al,
2011%). Among patients suffering from allergic skin disorders
(i.e., allergic contact dermatitis, atopic dermatitis, urticaria),
anxiety was higher if compared with patients with non-allergic
conditions (i.e., pigmented nevi, irritant contact dermatitis,
psoriasis, dyshydrotic eczema, acne, miscellaneous non-allergic
conditions) (Ponarovsky et al., 2011*). Anxiety was found in
37.6% of patients with skin disease vs. 14.9% of healthy controls
(Lukaviciute et al., 2020%); 28.6% of patients with androgenetic
alopecia had anxiety (Bilag et al., 2021%).

Overall, ICD-10 anxiety disorders were present in 18.4% of
dermatology patients (Raikhy et al., 2017*), DSM-IV anxiety
disorders in 16.7% of inpatients, of which 5.7% had GAD and
3.7% PD (Picardi et al., 2006).
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Cancer

The rate of clinically relevant anxiety was 6.5-30% in cancer
patients (Aass et al., 1997*; Shim and Hahm 2011*; Hong and
Tian, 2014*; Cardoso et al.,, 2015%; Unseld et al., 2019*; Van
den Brekel et al., 2020%; Naser et al., 2021*), mild anxiety was
found in 29.8% of cases (Milligan et al., 2018*), moderate in
10.5% (Milligan et al., 2018*), severe in 1.8-15.5% (Milligan et
al., 2018*; Truong et al., 2019%). Females scored significantly
higher than males (Cardoso et al., 2015%; Unseld et al., 2019%),
even at 12-month follow-up (Geue et al., 2019*). Among patients
with advanced cancer that referred to palliative care services,
severe anxious symptoms had a frequency of 25% (Smith et al.,
2003*) and 44-52.1% had clinically relevant anxiety (Delgado-
Guay et al.,, 2009%; Sewtz et al,, 2021*). Of the 13.9% cancer
patients receiving palliative care in Canada, 5.8% had GAD and
5.5% PD (DSM-1V) (Wilson et al., 2007*). Anxiety in cancer
patients was found significantly higher than in their relatives
(Karakoyun-Celik et al., 2010%).

The rate of anxious symptoms was 36.9% among oral cancer
patients (Yuan et al., 2020*) while 30.2% of cancer patients with
anxiety had a diagnosis of stomach cancer (Hong and Tian,
2014*). Among patients with gastrointestinal cancer, females had
higher anxiety (Bektas and Demir, 2016"). Anxiety was found in
digestive cancer patients also before surgery, before discharge, 6
months after discharge and in the advanced-phase (Matsushita et
al., 2005%).

Eighteen percent of lung cancer patients presented anxiety
(Williamson et al., 2020*). Anxious symptoms were found in
40-51% of those with advanced non-small cell lung cancer (Du-
Quiton et al.,, 2010%; Yan et al., 2019%; Guo and Huang, 2021*)
with no difference in rates between inpatients and outpatients
(Du-Quiton et al., 2010*).

About 23% of bladder cancer patients had clinically relevant
anxious symptoms (Mani et al., 2020%).

Between 19.5 and 78.3% of breast cancer patients reported
moderate anxiety, while 15.4-19.2% had severe symptoms
(Karakoyun-Celik et al, 2010%; Dastan and Buzlu, 2011%;
Alacacioglu et al., 2013*). Among women with metastatic breast
cancer, 17% showed mild anxiety and 28% moderate-severe
anxiety (Park et al., 2018%). DSM-IV anxiety disorders were
diagnosed in 9.9% of women with early stage breast cancer:
specific phobia (4.3%), social anxiety (2.0%), GAD (1.7%), PD
(1.3%), agoraphobia (0.6%) were described. Anxiety disorders
were diagnosed in 6% of women with advanced breast cancer
(specific phobia 2%, GAD 1.5%, agoraphobia 1.5%, social anxiety
1%) (Kissane et al., 2004*).

Among ovarian cancer patients, the highest level of anxiety
was documented prior to surgery, anxiety generally decreased
throughout the therapeutic process with a slight increase before
the second cycle of chemotherapy (Mielcarek et al., 2016%).

The rate of anxiety among prostate cancer patients was 22%
(Esser et al., 2020*), 10.6% of patients were identified as having
high anxiety (Roth et al., 2006™), 12.5% had GAD and 4.6% met
the diagnostic criteria for both GAD and a clinically significant
anxiety specifically focused on their disease (Roth et al., 2006™).

A rate of 63% was found among differentiated thyroid cancer
(DTC) patients hospitalized (Tagay et al., 2006%).

Fourteen percent of patients with neuroendocrine tumors
(NETs) were classified as having clinically significant anxiety
(Beesley et al., 2018%). Among patients with advanced
gastroenteropancreatic neuroendocrine tumors, 30% had
anxious symptoms (Lewis et al., 2018*).

Moderate levels of anxiety were found in 22.3% of
hematological cancer patients (Abuelgasim et al, 2016%).
Among chronic lymphocytic leukemia patients, 12% experienced
moderate-severe anxiety (Robbertz et al., 2020*). In addition,
23-25% of Hodgkin Lymphoma patients had high anxiety vs.
13% of healthy controls (Daniéls et al., 2014*; Magyari et al,,
2017*); 15% reported moderate anxiety and 10% severe anxiety
(Magyari et al., 2017*). About 40% of lymphoma patients had
anxiety (Wang et al., 2013b*). One third of multiple myeloma
patients reported clinically relevant anxiety (Ramsenthaler et al,,
2019*). Anxiety rate and score were higher among acute myeloid
leukemia patients than healthy controls (Ding et al., 2019%).

About 27% of head and neck cancer had anxious symptoms
and 10.8% had severe anxiety (Suzuki et al., 2016*).

Anxiety was more severe at stage I and II melanoma than at
stage IV (Vojvodi¢ and Dedic, 2020*) and it was found more
severe among survivors of malignant melanoma than among
healthy controls as well as in females if compared to males (Beutel
etal., 2015%).

In renal cell carcinoma, lymphoma, plasma cell dyscrasia, or
malignant melanoma patients, 48% reported anxiety (Stark et al.,
2002*) and 18% fulfilled ICD-10 diagnostic criteria for anxiety
disorders (phobia 13.5%, PD 9%, GAD 8.4%) (Stark et al., 2002*).
For 31%, the current anxiety episode began more than 6 months
before the diagnosis of cancer with 80% of episodes being over 2
years long (Stark et al., 2002*). For 38%, the episode began from
6 months before to 6 months after the diagnosis of cancer (Stark
etal., 2002%). For 31% of patients, the episode began more than 6
months after the diagnosis of cancer (Stark et al., 2002%).

Infections

From 13.8 to 49% of patients with AIDS had clinically significant
anxiety (Sun et al, 2014%; Camara et al.,, 2020%; Park et al,
2021*): 31.9% mild (Betancur et al., 2017*), 8.4-27.7% moderate
(Betancur et al., 2017*; Park et al., 2021%), 11.9-17% severe
(Betancur et al., 2017*; Camara et al., 2020*; Park et al., 2021%*).
The rate was higher among females (Sun et al., 2014*; Mishkin
et al., 2021*). HIV seropositives had clinically relevant anxiety
in 21.6% of cases (Savard et al., 1998*). About 60% of HIV-
infected pregnant women who continued pregnancy had anxiety
(Qin etal., 2018*) and 34.6% of HIV migrants had severe anxiety
(Beenetal., 2019%). Among women with HIV, generalized anxiety
symptoms were associated with poorer perceived general health
and mental health functioning (Mishkin et al., 2021%).

Among HIV patients, 5% reported PD and 10% other anxiety
disorders (Pence et al., 2006*). In addition, 30.8% of patients with
HIV, tuberculosis or both was found to have at least one DSM-IV
anxiety disorder (GAD 8.7%, PD 3.5%) (Van den Heuvel et al.,
2013%).

Patients with Coronavirus disease 2019 (COVID-19) showed
clinical anxiety symptoms in 20.9-38.5% of cases (Nie et al.,
2020*; Zhang et al., 2020*; Zhou et al., 2021*) which was more
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severe than in healthy controls (Hao et al., 2020*). Anxiety
showed to be severe in 2.6-97.3% of cases (Nie et al., 2020*;
Moayed et al., 2021%), moderate-severe in 10.4-13% (Liu et al.,
2020%*; Yadav et al., 2021*), moderate in 12.8% (Nie et al., 2020*),
mild in 20.5-54% (Liu et al., 2020*; Nie et al., 2020*; Yadav et
al., 2021%). About 51% reported generalized anxiety (Zhang et
al,, 2021%) and 12.61% suffered from anxiety spectrum disorder
(Zhang et al., 2021%).

Miscellaneous

A rate of 28.7% of patients suffering from chronic illnesses
had moderate anxiety, while the rate for severe anxiety was
61.3% (16*). In addition, 33.7% of hospitalized patients affected
by different medical diseases had clinically relevant anxious
symptoms (Gullich et al., 2013*). Moderate anxiety was found in
34.7% of hospitalized patients (Rani Chadalawada et al., 2016*).
In patients with 79 different rare diseases, the rate of anxious
symptoms was 23% and females presented significantly more
severe symptomatology than males (Uhlenbusch et al., 2019%).

When patients recruited from different medical setting were
evaluated, 12.6-23.5% were diagnosed with at least one anxiety
disorder (4) (Guidi et al., 2011*), GAD was the most frequent
(10.3%) (4). Similarly, DSM-IV anxiety disorders were found
in 9-23.2% of inpatients with different chronic medical illness
and the most common diagnoses were anxiety disorders not
otherwise specified (9.5%) and GAD (7.6%) (Kayhan et al., 2013*;
Al-Atram, 2018*). Overall, anxiety disorders were more prevalent
than other psychiatric illnesses in patients with endocrine
disorders (16.7%) and infections (11.3%) (Al-Atram, 2018*).

Patients with systemic hypertension and type 2 diabetes had
mild anxiety in 32% of cases, moderate anxiety in 29%, and severe
anxiety in 26% of cases (Teixeira et al., 2015*). Among patients
with B-thalassemia major and intermedia, the rate of anxious
symptoms was of 22.5% (Khoury et al., 2012%). About 30% of
cystic fibrosis patients (Havermans et al., 2008*; Olveira et al.,
2016*) presented severe anxious symptoms and 15% of those
with neurofibromatosis type 1 described moderate-severe anxiety
(Doser et al., 2020*).

Anxious symptoms were also present in 22.9-44% (Zhou et
al., 2013*; Onwubiko et al., 2020*) of glaucoma patients although
in another study the rates did not differ between glaucoma and
non-glaucoma subjects (Rezapour et al., 2018*).

The overall frequency of anxious symptoms among
otolaryngology patients was 22.9%, including moderate
(14.9%) and severe (8%) anxiety (Al-Rawashdeh et al., 2018%).
Among chronic tinnitus patients, the prevalence of DSM-IV
anxiety disorders was significantly higher in females (58.3%)
that in males (40.7%) (Malakouti et al, 2011*). Idiopathic
ethmoidal nasal polyposis patients had high levels of anxiety
in 23.3% of cases (Businco et al., 2004*) while orthotopic liver
transplantation patients presented mild anxiety (27%), moderate
anxiety (12%) or severe anxiety (7%) (Santos et al., 2010%).
Among patients who received a diagnosis of benign breast
lumps, the rate of anxiety was 40.2% (28.8% was classified as
mild, 10.8% as moderate, 0.5% as severe) (Lou et al., 2015%).
Anxious symptoms were found in 14.2% of patients with
cubital tunnel syndrome (Jia et al., 2020*) while in lower limb

amputation patients the frequency was 37% (Hawamdeh et al,,
2008%).

Among inpatients with amenorrhea, the prevalence of GAD
was 23.5% (Fava et al., 1984*). Patients with amenorrhea
and hyperprolactinemia reported significantly more anxious
symptoms than patients with amenorrhea (Fava et al., 1981%;
Kellner et al., 1984™*).

DISCUSSION

Moderate or severe anxiety occurs particularly among patients
with chronic kidney disease, end-stage renal disease, hip
pathology, systemic lupus erythematosus patients, hereditary
angioedema and chronic urticarial, metastatic breast cancer,
bladder cancer. Severe anxiety had the highest rates among
patients with chronic illnesses, atrial fibrillation, coronary artery
bypass graft, chronic thromboembolic pulmonary hypertension,
pulmonary hypertension, chronic rhino sinusitis, asthma,
migraine, multiple sclerosis, epilepsy, digestive system tumors,
liver cirrhosis, irritable bowel syndrome, obesity, type 2 diabetes,
hyperprolactinemia, COVID-19 infection.

The most common anxiety disorder was GAD, which was
observed among patients with cardiovascular, respiratory,
CNS, dermatologic diseases, and also in cancer, primary
aldosteronism, amenorrhea, COVID-19 infection. Patients
with cardiovascular, respiratory, or dermatology diseases also
presented PD. Social anxiety was described for cardiovascular,
respiratory, rheumatoid diseases. Specific phobias were relatively
common in irritable bowel syndrome, gastroesophageal reflux,
end-stage renal disease.

The present results should be considered as an overview
of such clinical phenomenon which is in need of being
further explored clarifying, among the others, temporal or
causal relationships between anxiety and organic illnesses. In
addition, we found studies referring to different levels of severity
(i.e., mild/moderate/severe) of anxious symptoms that should
be taken into account since the various levels of severity
may impact the discomfort and the functioning of patients
differently. In addition, such heterogeneity of severity, which
was measured via different tools and in some cases also
using different cut-offs for the same tool, suggest caution in
interpreting the results and in using them to draw conclusions
in comparability. Future studies increasing the body of evidence
for each level of severity of anxiety in each medical disease
are warranted to overcome this limitation. Also research aimed
at disentangling between a physiological anxious reaction to
the physical illness and a pathological, thus for instance
maladaptive, response to the status of being medically ill
are needed.

Anxiety represents a major challenge in medical settings,
being highly represented either as a symptom or as a disorder
(39). Nowadays, anxiety can be properly assessed in the medically
ill via clinician- or self-reported measures (40, 41). This may
provide information on the overall health condition, also
according to a longitudinal view of development of disorders
(42, 43), thus demarcating major prognostic and therapeutic
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differences among patients who otherwise might seem to be
deceptively similar since they share the same diagnoses. It
also allows to catch the possible interplay between mental
and organic disease, for instance clarifying if there is a
primary/secondary relationship (44, 45). It can help verifying
whether the patient is at risk of developing depression, which
often coexists with anxiety (46, 47) and worsen its prognosis.
It allows to investigate other areas associated to anxiety.
Among them, it allows to investigate illness behavior, the
ways in which individuals experience, perceive, evaluate, and
respond to their health status (48, 49). This is a transdiagnostic
core characterization (50), with multiple expressions (51, 52),
providing an explanatory model for clinical phenomena (8).
Relevant information can be obtained also assessing mental pain
(53, 54), which captures a feeling state characterized by emotional
pain, emptiness, and internal perturbation (55), sometimes at
the core of the suicidal process (56). Finally, a comprehensive
assessment may also include evaluating specific positive features,
i.e. psychological well-being (57, 58), which can be eventually
empowered to cope with anxiety (59) and the organic disease
(60, 61).

Recognition and proper assessment of anxiety represent the
necessary steps for its appropriate management. Clinicians boast
a large and effective armamentarium to treat anxiety, which
include both pharmacological (e.g., benzodiazepines) (62, 63)
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