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Abstract

Anxiety disorders constitute the largest group of mental disorders in most western societies 

and are a leading cause of disability. The essential features of anxiety disorders are excessive 

and enduring fear, anxiety or avoidance of perceived threats, and can also include panic 

attacks. Although the neurobiology of individual anxiety disorders is largely unknown, some 

generalizations have been identified for most disorders, such as alterations in the limbic system, 

dysfunction of the hypothalamic–pituitary–adrenal axis and genetic factors. In addition, general 

risk factors for anxiety disorders include female sex and a family history of anxiety, although 
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disorder-specific risk factors have also been identified. The diagnostic criteria for anxiety disorders 

varies for the individual disorders, but are generally similar across the two most common 

classification systems: the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition 

(DSM-5) and the International Classification of Diseases, Tenth Edition (ICD-10). Despite their 

public health significance, the vast majority of anxiety disorders remain undetected and untreated 

by health care systems, even in economically advanced countries. If untreated, these disorders 

are usually chronic with waxing and waning symptoms. Impairments associated with anxiety 

disorders range from limitations in role functioning to severe disabilities, such as the patient being 

unable to leave their home.

Anxiety disorders (FIG. 1), including separation anxiety disorder, selective mutism, specific 

phobia, social anxiety disorder, panic disorder, agoraphobia and generalized anxiety 

disorder, constitute the largest group of mental disorders in most western societies and are 

a leading cause of disability1–3. In 2010, >60 million Europeans had an anxiety disorder2, 

resulting in a total cost of >74 billion euros1, which was largely due to indirect costs 

such as disability. The essential features of anxiety disorders are excessive and enduring 

fear, anxiety and/or the avoidance of perceived threats either in the external (for example, 

social situations) or internal (for example, bodily sensations) environment. In addition, panic 

attacks can be a feature of anxiety disorders as a type of abrupt fear response. The avoidance 

behaviours that are features of some anxiety disorders can range from a refusal to enter 

certain situations to a subtle reliance on objects or people to cope.

The onset of most anxiety disorders occurs during childhood, adolescence or early 

adulthood4. If untreated, anxiety disorders tend to be chronic with waxing and waning 

symptoms5, although symptom reduction might occur for ~40% of patients6,7. Anxiety 

disorders are often followed by depression and several other conditions, meaning that they 

can also be a risk marker for disease burden8.

The diagnostic criteria for anxiety disorders are similar across the two most common 

classification systems: the Diagnostic and Statistical Manual of Mental Disorders, 

Fifth Edition (DSM-5)9 and the International Classification of Diseases, Tenth Edition 

(ICD-10)10. Anxiety disorders can also be conceptualized as dimensional, ranging from mild 

to severe. To illustrate, social anxiety covers mild social anxiety (for example, anxiety in 

performance situations that impairs functioning in work meetings), moderate social anxiety 

(for example, anxiety in several interactive and performance situations that impairs work 

performance and social relationships) and severe social anxiety (for example, anxiety in 

most social situations that results in job loss and social isolation).

Although post-traumatic stress disorder (PTSD) and obsessive–compulsive disorder (OCD) 

were historically included in the anxiety disorder category of the DSM, they were 

moved to adjoining chapters in the DSM-5. Given that both of these disorders were 

previously considered anxiety disorders, research pertaining to these conditions contributes 

to our understanding of anxiety disorders as a whole. Consequently, these disorders are 

occasionally referenced throughout this Primer.
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This Primer discusses the epidemiology, diagnosis and management of anxiety disorders as 

a whole, referring to individual anxiety disorders where possible. In addition, this Primer 

describes the neurobiology of anxiety disorders and the techniques used to study these 

disorders in the laboratory and the clinic.

Epidemiology

Prevalence

According to the World Mental Health Survey11, approximately one in four individuals are 

likely to have, or have previously had, an anxiety disorder (note that these data include 

agoraphobia, generalized anxiety disorder, OCD, panic disorder, PTSD, social phobia and 

specific phobia). The lifetime prevalence estimate ranges from 4.8% in China to 31% in the 

United States. The global 12-month prevalence for anxiety disorders has been estimated to 

be ~14%12 (FIG. 2). Country-specific 12-month prevalence rates vary, ranging from 2.4% in 

Italy to 29.8% in Mexico. When these data are controlled for variations in characterization 

and methodology, the 12-month prevalence in the United States and European countries 

tends to be higher than other areas of the world12. Some data also indicate that low-income 

countries have a lower prevalence of anxiety disorders than high-income countries13.

Globally, the 12-month prevalence is slightly lower than the lifetime prevalence, indicating 

that anxiety disorders are relatively persistent. The projected lifetime risk of anxiety 

disorders is only slightly higher than the 12-month prevalence, indicating that these 

disorders typically occur early in life.

Most epidemiological studies have not yet used the diagnostic classification of the DSM-5; 

thus, estimates of the prevalence of separation anxiety disorder and selective mutism are 

lacking. However, on the basis of expert consensus, the 12-month prevalence estimates for 

separation anxiety disorder is 0.9–1.9% in adults and ~4% in children, and the prevalence 

of selective mutism is 0.03–1% in youths up to 18 years of age. The inclusion of these 

disorders in the prevalence of anxiety disorders as a whole is unlikely to substantially affect 

the overall estimate owing to the high rate of comorbidity across these disorders. That is, 

more than half of patients with an anxiety disorder have multiple anxiety disorders14. The 

effect of the changes in the DSM diagnostic criteria for anxiety disorders (from DSM-IV to 

DSM-5) on the prevalence of each disorder is unknown; however, the prevalence of anxiety 

disorders as a diagnostic group is likely to decrease with the exclusion of PTSD, and, to a 

lesser degree, OCD.

Age at onset

According to retrospective and prospective data in child and adolescent populations, 

most anxiety disorders start early in life, and the 12-month prevalence in childhood and 

adolescence is similar to that in adults5. Phobias and separation anxiety have a particularly 

early onset, with the highest incidence risk between 6 and 17 years of age11. Nonetheless, 

for some anxiety disorders, anxiety can emerge in adulthood and late in life (for example, 

generalized anxiety disorder)4,15–17.
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Culture-specific anxiety disorders

Some culture-bound forms of anxiety have been identified18, but determining the extent 

to which these are unique categories or cultural variations of a common pathology is 

challenging. For example, taijin kyo-fusho is a disorder that is related to social anxiety 

in East Asian cultures, in which the core fear is of offending (or embarrassing) others 

(rather than themselves)13. Another example is ataques de nervios, a stress-induced panic 

attack-like syndrome described in Puerto Rican and Dominican cultures13.

Vulnerability and associated risk factors

Several vulnerability and risk factors promote the course from normal to dysfunctional 

anxiety. Some of these factors convey risk for developing any anxiety disorder, but others 

convey risk for certain disorders only. Vulnerability and risk factors for all anxiety disorders 

include female sex and a family history of anxiety or depressive disorders. For example, 

female sex almost doubles the risk for anxiety disorders (FIG. 2); sex differences are 

relatively small during childhood but develop throughout adolescence19,20. Children of 

individuals who have at least one anxiety disorder have a twofold to fourfold increased 

risk for anxiety disorders, which also develop significantly earlier in life than children 

of individuals without anxiety21. In addition, having parents with anxiety and depression 

amplifies this risk, particularly for panic disorder and generalized anxiety disorder, also 

revealing that parental depression is an independent risk factor for child anxiety21. The 

familial risk for anxiety disorders partially reflects a heritable component22; however, 

specific and replicable genetic risk loci have yet to be determined (see below)23.

PTSD and, to a lesser degree, other anxiety disorders have been consistently associated with 

adverse childhood experiences, including but not limited to physical and sexual abuse24,25, 

parental separation26 and emotional maltreatment27. Most of these studies are limited by 

the reporting of adverse childhood experiences at the same time as diagnosis, usually 

in adulthood. Nonetheless, early-life adversity can predict the subsequent development of 

anxiety disorders in longitudinal studies; for example, more childhood and adolescent major 

adversities reported at ~17 years of age predicted the subsequent onset of anxiety disorders 

over the next several years28.

Early-life risk factors for anxiety disorders include specific temperamental vulnerabilities 

(especially withdrawn or inhibited temperaments)29, parent interactions that are 

characterized by over-involvement and negativity30, and reduced peer relationships31. In 

addition, episodic life stressors (such as financial strain, family illness and divorce) in young 

adults can predict subsequent anxiety symptoms and diagnoses32,33. Extant data have not 

compared the role of stress across different anxiety disorders.

Prospective longitudinal evidence suggests that all anxiety disorders, but particularly 

panic disorder, agoraphobia and social anxiety disorder, are powerful risk factors for the 

development of depressive disorders and substance abuse34. The presence of these disorders 

in childhood, adolescence or early adulthood increases the risk of depressive disorders and 

the probability of a more severe course of depression (for example, with chronicity or 

suicide attempts). For example, social anxiety disorder confers a relative risk of 1.49–1.85 
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for depression when the data are controlled for age and sex35,36. The predictive relationship 

between anxiety and subsequent substance abuse is smaller and seems to be confined to 

panic disorder and social anxiety disorder37.

Smoking and alcohol abuse are also risk factors for anxiety disorders in the sense that they 

are associated epidemiologically; however, the associations are bidirectional and causality is 

unproved38.

Mechanisms/pathophysiology

Neural circuitry

Neural systems model.—Anxiety disorders are a diverse group of conditions, and 

the current understanding of the neuropathophysiological mechanisms underlying the 

pathological forms of anxiety reflects this heterogeneity. However, certain generalities have 

emerged regarding the neurobiology of fear and anxiety. These generalities have been gained 

through a large body of work investigating the processing of negative emotions using 

different tasks in humans39–41 and the use of Pavlovian ‘fear/threat’ learning procedures 

in humans and rodents28,29 (BOX 1). Several brain regions have been implicated in the 

modulation of anxiety-relevant outputs and responses to threat, including the (extended) 

amygdala, hippocampus and medial prefrontal cortex (including the ventromedial prefrontal 

and anterior cingulate cortices). The hypothalamus, mid-brain (for example, the raphe 

nuclei) and brainstem (for example, the periaqueductal grey) are also implicated in anxiety 

disorders. Overall, these data have led to an influential neural systems model involving 

amygdala-driven fear and anxiety (FIG. 3). Currently, the functional neuroimaging literature 

is not at a point that permits systematic distinctions to be made between individual anxiety 

disorders based on differing profiles of neural abnormalities in these regions. However, 

neural patterns have been associated with states of fear versus anxiety as key clinical 

features of anxiety disorders. The distinction between fear-specific and anxiety-specific 

responses is most commonly based on the imminence of threat and the duration of 

responses. For example, fear responses are typically due to a clearly perceived and imminent 

threat, which triggers an immediate fight-or-flight response and usually subsides once the 

fear-inducing cue is removed. By contrast, anxiety-specific responses are typically due to 

distal or uncertain threat cues and tend to last longer than fear-based responses. In addition, 

further research of the neural regions proposes mechanisms that explain the subjective 

experience of fear within the fear/threat neural system42.

On the one hand, the identification of brain regions involved in the processing of fear and 

anxiety suggests a substantial overlap in the neural correlates underlying the key clinical 

features of anxiety disorders43,44. Such observations have increased interest in exploring 

the neurobiology of anxiety disorders using dimensional approaches that span diagnostic 

criteria; for example, the Research Domain Criteria approach45 (BOX 2). On the other 

hand, different clusters of symptoms clearly distinguish one anxiety disorder from another 

in the DSM46. Learning how these differences in diagnostic symptoms map to differences 

in the underlying brain mechanisms and pathologies is an important goal. Research using 

rats and mice has revealed partially dissociable neural circuits associated with, for example, 

footshock-conditioned fear, fear of predators and induced panic-like states47,48.

Craske et al. Page 5

Nat Rev Dis Primers. Author manuscript; available in PMC 2024 April 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



One goal is to translate the understanding of the neural substrates of anxiety into clinically 

tractable biomarkers for predicting risk for anxiety disorders49. Growing evidence suggests 

that the aforementioned neural systems are functionally compromised (that is, they are 

over-activated (for example, the amygdala) or under-activated (for example, parts of the 

ventromedial prefrontal cortex)) by exposure to childhood adversity50,51. These findings 

raise the possibility that measurable aberrations in these systems might predict the later 

presence of a disorder. Interestingly, enhanced amygdala activation in response to a threat 

was shown to predict risk for anxiety (and depression) in subsequent years in one study52. 

Whether anatomical variations (for example, the size or thickness of these regions) that are 

functionally implicated in anxiety disorders can provide a reliable correlate of disease risk is 

unclear53,54.

Hypothalamic–pituitary–adrenal axis.—Another approach to identify biomarkers of 

anxiety disorders is via blood-based markers that reflect dysfunction in the hypothalamic–

pituitary–adrenal (HPA) axis, as well as the peripheral immune system55. Reduced 

circulating cortisol levels and glucocorticoid hypersensitivity have been noted in PTSD56, 

which links with genetic studies that have associated variations in glucocorticoid-related 

genes (such as FKBP5) with PTSD risk57. The preclinical literature has also demonstrated 

that the HPA axis is hyperactivated in a wide range of models of stress and anxiety58. In 

turn, these findings connect back to the cortical and limbic disturbances found in anxiety 

disorders by showing, for example, that glucocorticoids are crucial mediators of functional 

and anatomical abnormalities in these brain systems (acting through glucocorticoid and 

mineralocorticoid receptors)59. However, a relationship between the HPA axis and anxiety is 

not found in all studies of PTSD, and might be even less robust in studies of other anxiety 

disorders56,60. The reasons for this variability are yet to be fully understood, but seem to 

stem from differences in the developmental time course of the disorder, the chronicity of 

trauma exposure and sex differences.

Genetics

Genetic factors.—Anxiety disorders have a strong heritable basis; most disorders have 

heritability estimates of between 30% and 40%, largely based on data from studies 

investigating twins22,61,62. However, as is the case for other neuropsychiatric diseases, the 

specific genetic risk loci and mechanisms of familial transmission have yet to be reliably 

established23. Data from twin studies indicate a considerable genetic overlap between 

the different anxiety disorders and their associated symptoms in adults63, children and 

adolescents64. In addition, this genetic overlap extends to include depression in adults63 and 

children64. Data from twins also provide some evidence that genetic influences on individual 

anxiety disorders are not entirely shared, involving some specificity, particularly regarding 

the distinction between disorders characterized by fear (for example, phobias) versus 

disorders characterized by negative affect (for example, generalized anxiety disorder)65, 

although this distinction might only apply from young adulthood64. Overall, the expectation 

is that most genetic variants associated with anxiety disorders will contribute to a general 

anxiety-related risk, but that in addition, some genetic variants will be disorder specific.
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Collaborative studies have pointed to several candidate genes (for example, CRHR1 
(encoding corticotropin-releasing factor receptor 1)66 and COMT (encoding catechol-O-

methyltransferase))67 as risk factors for panic disorder, although replication is needed. 

However, in general, the field of psychiatric genetics has concluded that exploring individual 

candidate genes leads over-whelmingly to false positives. Genome-wide association studies 

(GWAS) are considered more ‘hypothesis neutral’ than the candidate gene approach. Indeed, 

GWAS are beginning to identify23 and, in some cases, replicate genetic risk markers for 

anxiety disorders and anxiety-related traits such as neuroticism68, albeit largely for genes 

with a poorly understood function in the brain. However, sample size should ideally be 

in the tens of thousands to identify genetic variants that can account for a reasonable 

proportion of the variance in psychiatric disorders. Once they are identified, variants can 

be combined into a polygenic risk score (that is, a quantitative metric capturing all relevant 

genetic variance)69. Although the initial work to generate robust polygenic scores will 

require large sample sizes, subsequent studies to test whether these scores can predict a 

significant proportion of variance in the same or a related phenotype can be performed in 

smaller samples70. Encouragingly, several initiatives, including various national BioBank 

repositories, are now under way that will produce the large sample sizes required to enable 

the detection of anxiety-associated genetic variants. Emerging findings from large-scale 

GWAS in disorders that are frequently comorbid with anxiety, notably depression, are also 

likely to inform our understanding of the genetic factors moderating anxiety.

An important complement to bridging the link between genetics and anxiety is to identify 

genetic influences at the neural systems level, including genes implicated in the activity 

and interconnectivity of brain regions that are affected in anxiety49. This approach has 

been valuable for understanding how certain genes might confer a greater risk for 

anxiety disorders by altering ways in which threat is processed in regions such as the 

ventromedial prefrontal cortex and amygdala. For example, FKBP5, which encodes a 

glucocorticoid receptor regulating molecule71, FAAH, which encodes the endocannabinoid 

degrading enzyme72, and PACAP (also known as ADCYAP1)73 have been associated with 

increased amygdala reactivity and reduced amygdala coupling to other regions such as the 

hippocampus. Taken together with large-scale GWAS, these more mechanistically focused 

analyses should identify the neurobiological substrates mediating the genetic moderation of 

anxiety disorders. Nonetheless, we remain far from a time when a person can be screened 

for ‘the anxiety genes’, and whether such a time will ever exist is questionable owing to the 

polygenic and multifactorial nature of these conditions.

Gene–environment interactions.—Genetic risk (and resilience) factors can exert a 

moderating influence on anxiety in the context of the environment74,75. These clinical 

observations are in agreement with work from animal models investigating the effect of 

stress in adulthood and early life on the brain and neural circuits thought to promote 

anxiety76–78.

The interplay between genes and the environment can take several forms. Data from twin 

studies indicate that almost all types of environmental stress, such as parenting and negative 

life events, are partially genetically influenced79 (that is, gene–environment correlation). 

In turn, genetic influences on the environment overlap with those on anxiety80, indicating 
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a shared vulnerability that might be mediated by factors such as cognitive biases (that 

is, a style of attending to and/or interpreting events in an overly threat-related manner), 

which also overlap genetically with anxiety81. Further illustrating the complexity of gene–

environment correlations, parental mental health and aspects of parenting style (such as 

over-control and/or negativity), are both associated with, and share genetic influence with, 

child anxiety82, suggesting that their co-occurrence might arise from this shared genetic 

vulnerability. Thus, the association between such parental factors and child anxiety might 

not be causal, as was initially assumed, but might reflect either shared genetic influences 

affecting both parental traits and child anxiety or, in some instances, might indicate that 

child anxiety elicits certain parenting behaviours. However, twin studies have indicated 

that the association between anxiety in parent and anxiety in child holds even when 

genetic transmission has been controlled for, indicating a partial environmental mechanism 

underlying the association83.

Fewer studies investigating gene–environment interactions have been conducted in anxiety 

disorders than in other psychiatric disorders, and results are somewhat mixed. Data from a 

twin study found no interaction with respect to the diathesis–stress hypothesis (that is, the 

idea that anxiety manifests as a function of interaction between predisposing vulnerabilities, 

including genetic factors, and stressful life events) for three phobias (agoraphobia, social 

phobia and specific phobia)84. Similarly, a twin study investigating general anxiety, 

panic disorder, social anxiety and separation anxiety disorder symptoms in children and 

adolescents produced only very modest evidence for genetic effects varying as a function 

of the level of negative life events85. Specifically, although genetic effects on separation 

anxiety symptoms increased at ~8 years of age and panic symptoms at ~15 years of age, no 

interactions were observed at other ages or at any age for general anxiety or social anxiety.

Gene–environment interactions in anxiety have been explored far more often using the 

candidate gene approach. The most widely examined genetic variant is the 5-HTTLPR 
polymorphism of SLC6A4 (which encodes the serotonin transporter), a functional marker 

with two variants associated with different levels of serotonin transcription. The 5-HTTLPR 
polymorphism is associated with anxiety-related traits86 and interacts with maltreatment 

and other negative life events to increase the risk of depression87. In addition, 5-HTTLPR 
interacts with maltreatment to yield higher anxiety sensitivity (that is, belief that symptoms 

of anxiety are harmful), which is associated with increased risk for anxiety disorders88. 

These observations aligned well with preclinical studies using rats and mice with a loss-

of-function mutation in Slc6a4; these rodents exhibited increased levels of anxiety-like 

behaviour and stress reactivity89,90. However, the 5-HTTLPR–environment interaction is 

controversial; conflicting data have been reported in meta-analyses91,92, which is reflective 

of data from the candidate gene approach that is more widely used in psychiatric genetics. 

The reasons for the inconsistency still need to be understood and probably involve numerous 

interacting factors and study variables that are not always clear or well controlled93.

The field broadly agrees with the greater use of genome-wide methods and large clinical 

populations to identify genetic influences not just on the development of anxiety but also 

on response to psychological treatment94. In one study, a genome-wide polygenic score 

was created consisting of hundreds of genetic variants reflecting differential emotional 
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responsivity to the environment, which interacted with negative parenting to produce 

higher rates of anxiety-related symptoms in an independent sample. Furthermore, children 

with high polygenic scores for environmental responsivity benefited more than those with 

low polygenic scores from individual (but not parent-led) cognitive–behavioural therapy 

(CBT)94,95. Thus, taking into account environmental interactions when exploring the role of 

genetic factors on anxiety disorders is essential both for understanding the complex interplay 

between different types of risk and for better understanding responses to environmentally 

mediated interventions such as psychological therapies.

Another avenue of research is delineation of the biological processes by which the 

environment can reshape gene expression, through epigenetic mechanisms, to alter brain 

functions, behaviour and risk for anxiety disorders. For example, growing evidence suggests 

that stress is transmitted over time and across generations through epigenetic processes (or 

‘marks’)96,97. Candidates for specific genes that might be subject to epigenetic changes 

with stress include NR3C1 (which encodes the glucocorticoid receptor) and other genes that 

regulate glucocorticoid function (such as FKBP5)57,98.

Sex differences

Sex and gender differences in the neurobiology of fear have been identified, which have 

substantial implications for anxiety disorders99. Although women are twice as likely to 

have an anxiety disorder, the reasons for this increased risk are unclear100,101. Emerging 

evidence suggests that men and women differ in how they form conditional fear memories 

and extinguish fear memories102. In addition, gonadal hormones, such as oestrogens, can 

influence neurogenesis, synaptic plasticity and the expression of receptors that are key 

substrates for learning and memory100. For example, oestrogen receptors are expressed 

in key nodes of the fear network, including the medial prefrontal cortex, hippocampus 

and amygdala, and their expression fluctuates across the oestrous cycle in the female 

rat103. Increased oestrogen levels during extinction learning significantly enhance the recall 

of extinction memory when tested at 24 hours in the majority of studies conducted in 

female rodents and in women104. This enhanced extinction recall in women correlated 

with increased activation within the ventromedial prefrontal cortex, hippocampus and 

amygdala105. Data are not available to link alterations in gonadal hormones between men 

and women to differences in symptom duration or expression, or to the epidemiological 

differences. However, alterations in oestrogens in women with PTSD are associated with 

fear extinction deficits, which could contribute to more persistent anxiety disorders106–108. 

This topic is clearly a crucial area of future research, as the neurobiology underlying sex 

differences could explain epidemiological findings and could also inform the development of 

sex-specific treatments.

Diagnosis, screening and prevention

Clinical diagnosis

The spectrum of anxiety disorders is marked by different clinical presentations, which 

means that the diagnostic criteria for individual disorders can vary. Although the specific 
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criteria for individual anxiety disorders are highly detailed, BOX 3 presents some of the 

major diagnostic features of some disorders specified by the DSM-5 and the ICD-10.

In research settings, the diagnosis of anxiety disorders in adults is ascertained from 

structured clinical interviews that have an established reliability and validity. Examples of 

such surveys include the Structured Clinical Interview for DSM-5 (SCID-5)109, the MINI-

International Neuropsychiatric Interview110 and the World Health Organization Composite 

International Diagnostic Interview (CIDI)111, supplemented by dimensional ratings scales 

to characterize the severity of symptoms or of diagnoses. In children, diagnosis also 

requires systematic clinical interviews with parents or caregivers and sometimes teachers112. 

However, these standards are rarely used in clinical practice113,114, which has been 

attributed to a lack of clinician training, limited time and emphasis on the physical aspects 

of the presentation115. In addition, mental health clinicians do not systematically apply 

diagnostic criteria for mental health disorders116. The reasons for this are not clearly 

understood, and more research is needed to identify ways in which diagnoses are established 

without reliance on diagnostic criteria; one possibility is that clinicians match an individual’s 

presentation with their own internalized prototypes for disorders116.

The underuse of the diagnostic criteria for anxiety disorder probably contributes to the 

high rates of misdiagnosis in clinical practice settings, particularly in primary care settings 

where individuals with anxiety disorders (at least those in developed countries) are likely 

to seek care117,118. For example, in primary care settings in Canada, clinicians’ rates of 

misdiagnosis were ~86% for panic disorder, 71% for generalized anxiety disorder and 98% 

for social anxiety disorder115. Several factors can hinder the diagnosis of anxiety disorders 

(BOX 4).

Differential diagnosis

The differential diagnosis of anxiety disorders involves distinguishing anxiety disorders 

from other psychiatric disorders and from other medical conditions. Determining the 

diagnosis of a specific anxiety disorder and distinguishing it from other psychiatric disorders 

are achieved by interviewing the patient using DSM-5 or ICD-10 criteria. This process 

includes enquiring about the features of the patient’s anxiety symptoms and the situations in 

which these symptoms occur (for example, whether the symptoms are episodic or chronic, 

or if they occur unexpectedly or in certain situations). Enquiring about the thoughts and 

beliefs that accompany the anxiety is also necessary, as such queries can help to elucidate 

a specific anxiety disorder (for example, concerns about being embarrassed when around 

others might signify social anxiety disorder, but myriad and changing worries might signify 

generalized anxiety disorder). Determining whether the anxiety symptoms (for example, 

panic attacks) are occurring as a manifestation of another mental disorder (such as major 

depression or bipolar disorder) is also important. However, the presence of more than one 

psychiatric disorder in an individual (for example, major depression and social anxiety 

disorder) is very common; thus, it is often less a matter of achieving differential diagnosis 

than it is assigning a multiplicity of diagnoses and prioritizing their management for the 

individual patient.
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Differentiating anxiety from other medical or physical causes is vital. Drug intoxication 

(for example, the use of stimulants) and withdrawal (for example, from alcohol use) 

can cause prominent anxiety symptoms. For substance-induced or medication-induced 

anxiety disorders, panic attacks or anxiety are prominent and develop soon after substance 

intoxication or withdrawal (or in the case of medication-induced anxiety, after exposure to a 

medication). In addition, the substance or medication can produce the anxiety symptoms that 

cannot be better explained by another anxiety disorder and do not occur only during delirium 

(that is, confusion)9.

As previously mentioned, PTSD and OCD were previously grouped as anxiety disorders in 

the DSM-IV but are now grouped in adjacent chapters in the DSM-5 to reflect their close but 

distinct relationships with anxiety disorders. In addition, the DSM-5 includes illness anxiety 

disorder (which is the DSM-5 successor to hypochondriasis in DSM-IV, albeit with some 

changes to the criteria) as part of the ‘Somatic symptom and related disorders’ category, not 

under the ‘Anxiety disorders’ category.

In the DSM-5, anxiety disorders associated with another medical condition can involve 

prominent panic attacks or anxiety. These symptoms are due to the direct pathophysiological 

consequence of a medical condition, are not better explained by another condition and 

do not occur only during delirium. Disorders that can present with prominent anxiety 

symptoms include cardiopulmonary (for example, asthma), endocrine (for example, thyroid 

disease) and neurological (for example, complex partial seizures) disorders, among 

others. Differential diagnosis is achieved through a detailed medical history and physical 

examination and, when warranted, specific blood (for example, thyroid-stimulating hormone 

levels) or other tests (for example, electrocardiograph or electroencephalogram)119 (TABLE 

1).

Imaging, histology and biomarkers

Currently, neither radiographic imaging nor brain histology has a role in the diagnosis 

of anxiety disorders, other than for exclusionary purposes. For example, the onset of 

obsessive–compulsive symptoms in a previously mentally healthy 45-year-old man would 

necessitate a thorough medical work-up, possibly including CT or MRI of the brain to 

rule out a lesion (for example, a tumour) causing these symptoms. Although structural (for 

example, voxel-based morphometric) and functional MRI have been used to learn more 

about the pathophysiology of anxiety disorders, they are not currently useful for diagnostic 

purposes120.

The search for biomarkers of anxiety disorders is under way. Genetic and epigenetic 

markers have been discussed elsewhere in this Primer. Blood tests (for example, levels 

of cortisol, neuropeptide Y or other substances) have not yet yielded sufficient sensitivity or 

specificity to be useful as biomarkers. Psychophysiological testing involving measurement 

of cardiorespiratory (for example, heart rate or vagal tone) and electrophysiological (for 

example, electroencephalogram activity such as evoked potentials) parameters have also 

been evaluated. However, although subtle differences between individuals with and without 

anxiety disorders are often seen at the group level, psychophysiological testing has so far 

proved limited for individual diagnostic purposes. Another reason for the failure of these 
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measures to be useful diagnostically (or prognostically) to date might be that dysfunction 

resides more at a cognitive (belief) level than at a physiological (fight or flight) level42.

Screening

Nonspecific screening for anxiety disorder in adults can be accomplished using the 

Generalized Anxiety Disorder-7 (GAD-7), a 7-item self-report questionnaire121 that was 

originally written in English but has now been translated into several different languages. 

The GAD-7 can identify generalized anxiety disorder122, but might identify any anxiety 

disorder with adequate sensitivity and specificity, although further research is needed. Other 

screening tools include the Hospital Anxiety and Depression Scale123 and the Overall 

Anxiety Severity and Impairment Scale (OASIS)124.

Anxiety disorders in children and adolescents can be screened using the child and 

parent versions of the Screen for Child Anxiety Related Disorders (SCARED)125 or the 

revised SCARED126 self-report questionnaires, which measure symptoms of panic disorder, 

generalized anxiety disorder, separation anxiety disorder, social phobia and school anxiety 

(or school refusal). The SCARED has a strong sensitivity and specificity for anxiety 

disorders and has been translated into several different languages. In addition, the child 

(for individuals 8–15 years of age) and parent versions of the Spence Children’s Anxiety 

Scale127 can be used to screen for anxiety disorders and have been translated into many 

languages128. Given that anxiety is a universal phenomenon, it is unsurprising that most of 

these screening instruments have been implemented across many cultures. The Preschool 

Anxiety Scale (Revised) can be used to identify anxiety in children 3–6 years of age129. This 

scale is completed by the parents and describes four core anxiety types: separation anxiety, 

social anxiety, generalized anxiety and specific fears.

Prevention

Prevention of anxiety disorders has lagged behind the prevention of other conditions, such 

as depression, perhaps partly owing to the chronic nature of this condition. Nonetheless, 

universal, indicated and selective interventions have been evaluated130. Given the early 

age of onset of most anxiety disorders4, most preventive efforts have targeted young 

people; some have targeted adults and older adults, but the effects tend to be small and 

inconsistent131.

Universal preventive interventions (such as FRIENDS for life132) have mostly been 

conducted in elementary and high school settings (targeting children 6–17 years of age), 

where they are usually delivered to entire classes or schools, often by teachers, and 

usually involve teaching students low-level anxiety management skills. Meta-analyses have 

demonstrated small, significant effects on the prevention of anxiety disorders133, and the 

maintenance of this preventive effect for up to 12 months133,134. Surprisingly, given the 

purpose of prevention, long-term effects have not been evaluated.

Selective interventions for anxiety that are aimed at known risk factors have received the 

least amount of evaluation. Some work has targeted the children of parents with anxiety 

and has shown a lower incidence of anxiety disorders among children who received the 

active intervention at 1 year of follow-up135. Anxiety sensitivity is a risk factor for panic 
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disorder, and some small trials have demonstrated a reduced onset of panic disorder after 

the targeting of selective interventions to children and adolescents or young adults who 

scored highly on anxiety sensitivity136. The most widely studied programme is Cool Little 

Kids, which is targeted at children with an inhibited temperament and overprotective parents 

(two risk factors for anxiety in preschool-age children). Cool Little Kids teaches parents of 

withdrawn and inhibited young children methods to help their children overcome fears, to 

be less protective of their children and to manage their own emotions137. University-based 

trials have shown a reduced prevalence of anxiety disorders in children that received Cool 

Little Kids than untreated children, up to 3 years after the intervention138. In one study, 

girls whose parents received the Cool Little Kids programme had fewer anxiety and mood 

disorders than the girls whose parents did not receive the programme when the girls reached 

mid-adolescence139.

Indicated interventions usually target those 7–18 years of age who already show high levels 

of anxiety symptoms but might not meet the full diagnostic criteria for an anxiety disorder. 

Several indicated programmes have been developed and most are delivered in school 

settings. Indicated programmes generally cover various anxiety-management strategies, 

such as relaxation, approaching feared objects or situations and realistic thinking. Meta-

analyses have shown small, significant effects (that is, effect sizes of 0.2–0.3) for indicated 

interventions that are larger than for universal delivery133,134, in addition to maintenance for 

up to 12 months134.

Management

Owing to the low rates of detection of anxiety disorders, especially in primary care settings, 

most patients do not receive treatment. Indeed, 50–85% of patients do not receive treatment 

within 50 years after onset of the disorder in some countries (such as Colombia, Mexico, 

Lebanon, Nigeria and China)140. In general, treatment is not sought until two decades after 

the onset of anxiety disorders140, with the exception of panic disorder and generalized 

anxiety disorder for which the time lapse is significantly shorter in some studies1. From the 

WHO’s World Mental Health Survey, the median time to seek treatment following the initial 

onset of anxiety disorders ranged from 3 to 30 years, with significant differences across the 

15 countries assessed140. Delays in the time to treatment were larger in low-income and 

middle-income countries (the longest median time to treatment was in Mexico and Lebanon) 

than in developed countries (the shortest median times was in Israel and the Netherlands)140.

Several psychological and pharmacological treatments are available for the management of 

anxiety disorders. Treatment paradigms can include various types of psychological therapy 

and/or various pharmacological therapies.

Standards of care

Psychological treatments.—CBT is the most empirically supported psychological 

treatment for childhood, adolescent and adult anxiety disorders. CBT is often the first-

line treatment for certain anxiety disorders, as has been recommended by several heath 

practice guidelines in various countries, including the United Kingdom141, Canada142, 

Germany143 and Singapore144. However, national recommendations are likely to vary by the 
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availability of treatment options, with CBT less available in low-to-middle-income countries 

than in higher-income countries. When both psychological and pharmacological treatment 

options are available, most patients prefer psychological treatments over pharmacological 

treatments145. Pharmacological therapies are often combined with psychological treatments 

for anxiety disorders, especially in patients with more-severe presentations or in patients 

with comorbid depression.

CBT is a short-term (for example, one session per week for 10–20 weeks), goal-oriented, 

skills-based treatment that can be used for the treatment of anxiety disorders and other 

psychiatric disorders (BOX 5). In CBT aimed at children and adolescents, especially 

children under 13 years of age, parents are directly involved in the treatment30. In some 

programmes, parents might be the only recipient of treatment; in other programmes, parents 

are present in the sessions to observe their child or parents are taught specific strategies to 

help their child alongside the child’s own treatment146.

Several meta-analyses have indicated that CBT is an efficacious treatment for anxiety 

disorders in children, in adolescents, in adults and in late life. The largest effect sizes were 

seen when CBT was compared with waiting list controls147, but effect sizes were smaller 

than with psychological placebos148 and active psychological treatment comparators149. The 

presence of comorbid depression does not significantly attenuate the effects of CBT150. CBT 

can also result in a moderate improvement in quality of life compared with patients on 

the waiting list or those receiving placebo and active comparator treatments151. Indeed, 

a systematic review of 87 studies of CBT showed post-treatment response rates (that 

is, percent who achieve symptom reduction to within normative ranges) of 45–55% for 

individual anxiety disorders, including specific phobia (52.7%), social anxiety disorder 

(45.3%), panic disorder or agoraphobia (53.2%) and generalized anxiety disorder (47%)152. 

In data from children, the treatment response is more commonly expressed in terms of 

diagnostic remission; remission is ~60% immediately following treatment compared with 

~15% in controls, and effects are maintained or increase up to 12 months later153.

The evidence base for other psychological treatments is much less robust than for CBT. 

Mindfulness and acceptance-based approaches (that is, focusing the individual’s attention 

and learning to accept feelings and experiences using a combination of meditation and 

breathing exercises) are growing in popularity, but conclusions regarding their efficacy are 

hampered by the low quality of the studies and a limited number of randomized controlled 

trials (RCTs). Nonetheless, mindfulness and acceptance-based approaches are reportedly 

superior to no treatment and placebo, and comparable to (or slightly less effective than) 

active control conditions in a meta-analysis154.

Few RCTs have evaluated psychodynamic approaches for anxiety disorders. For example, 

one meta-analysis reported only 14 RCTs for psychodynamic therapies (that is, 

understanding how unconscious thought processes can manifest as current thoughts and 

feelings) for anxiety disorders since 1970 (REF. 155), some of which did not include reliable 

or valid measures of diagnosis or of outcome.
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Interpersonal therapy (a short-term treatment focused on interpersonal relationships, related 

to but different from psychodynamic therapy) was more effective for anxiety symptoms than 

inactive comparison conditions in three studies, although three other studies with a low risk 

of bias from the same meta-analysis showed smaller effect sizes for interpersonal therapy 

than for CBT156. For the treatment of specific anxiety disorders, interpersonal therapy was 

less effective than CBT for the treatment of panic disorder with agoraphobia157.

In individuals 7–17 years of age with anxiety, exposure, cognitive–behavioural techniques, 

modelling of strategies and psychoeducation showed the most consistent evidence and 

large effects across several studies in a meta-analysis, whereas play therapy, bio-feedback, 

client-centred therapy or attachment therapy showed small and inconsistent effects158. Aside 

from non-response rates152 and return of fear, there is no clear evidence for adverse effects 

from evidence-based psychological treatments for anxiety disorders.

Pharmacological treatment.—Pharmacological treatment of anxiety is viewed as 

an alternative or adjunct to psychological treatment. Although the pathophysiology of 

anxiety disorders is incompletely understood, targeting systems that are thought to 

underlie fear expression, learning and extinction is of considerable interest, including 

drugs that influence serotonergic, adrenergic, glutamatergic, various neuropeptide and 

endocannabinoid systems159,160.

Antidepressants are considered the first-line pharmacological treatment for most anxiety 

disorders (the exception being specific phobia) based on their evidence of efficacy from 

numerous RCTs, safety and the absence of abuse potential161. The most widely used 

antidepressants for treating anxiety disorder are selective serotonin reuptake inhibitors 

(SSRIs) and serotonin–noradrenaline reuptake inhibitors (SNRIs). SSRIs and SNRIs have 

demonstrated efficacy for all anxiety disorders, except for specific phobia, but within 

these classes, specific drugs are superior for the treatment of anxiety disorders; individual 

predictors of response that would enable a more personalized approach to pharmacotherapy 

are not yet available. Accordingly, the selection of a particular pharmacological therapy 

should be based on the prior response to a given drug (if the patient had previously 

been treated successfully), the preference of the patient and the familiarity of the 

physician with the drug. Treatment with SSRIs or SNRIs is not infrequently associated 

with (usually transient) adverse effects, including increased gastrointestinal dis-comfort, 

diarrhoea, jitteriness, insomnia and headache, among others162. Other antidepressants, such 

as tricyclic antidepressants and monoamine oxidase inhibitors, have been widely used in 

the past for the treatment of anxiety disorders, but their adverse effects and safety profiles 

have made them much less popular recently162. Bupropion, which is approved for the 

treatment of major depression, is probably ineffective for the treatment of anxiety disorders, 

and most antidepressants that have been recently marketed for depression have limited 

evidence of efficacy for anxiety disorders. Possible exceptions are vilazodone (a serotonin 

reuptake inhibitor and partial agonist of serotonin receptors) and agomelatine (a melatonin 

receptor agonist) for the treatment of generalized anxiety disorder163,164, although neither 

has regulatory approval for this indication.
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Benzodiazepines are efficacious for the treatment of anxiety disorders, and most expert 

guidelines recommend their use as second-line or third-line agents142,165. However, 

concerns about possible abuse and dependence limit their use, and these drugs should be 

used cautiously (or not used at all) in individuals with alcohol or other substance use 

disorders. Adverse effects associated with benzodiazepine treatment include drowsiness, 

dizziness and, particularly in elderly individuals, increased risk of falls. Controversy persists 

about an association between chronic benzodiazepine use and dementia, although such an 

association, if it exists, is likely to be non-causal166. Anti-epileptic drugs that modulate 

γ-aminobutyric acid (GABA) signalling, such as gabapentin and pregabalin, are sometimes 

used as alternatives to benzodiazepines when there is concern about potential abuse or 

misuse (for example, in a patient with a history of alcohol or other drug abuse). Atypical 

antipsychotics (such as risperidone or quetiapine) might also be useful for the treatment 

of anxiety disorders, particularly as an adjunct to SSRIs or SNRIs. However, evidence 

for the usefulness of atypical antipsychotics to treat anxiety disorders is limited, although 

quetiapine has several positive RCTs for generalized anxiety disorder167. In addition, 

treatment with atypical antipsychotics is associated with risk of weight gain and metabolic 

syndrome; these risks should limit their use to patients with treatment-refractory anxiety. 

Other types of drugs used for the treatment of anxiety disorder include buspirone (a non-

benzodiazepine anxiolytic) and β-adrenergic blockers. Buspirone is an effective treatment 

for generalized anxiety disorder, but none of the other anxiety disorders162. β-Adrenergic 

blockers (such as propranolol or atenolol) are efficacious for some individuals with the 

performance type of social anxiety disorder (that is, when speaking or performing in public), 

but evidence supporting their effectiveness for anxiety in general is lacking168.

Anxiety disorders in children and adolescents can be treated with SSRIs or SNRIs169,170, 

which are usually administered when psychological approaches are not available or are not 

working. Some caution is warranted given that some evidence has indicated increased rates 

of suicidality with SSRIs in children and adolescents and young adults171 (although the 

benefits of SSRI treatment with careful monitoring are considered to outweigh this risk).

Women with anxiety disorders during the perinatal period (including during pregnancy and 

breastfeeding) are probably best treated with CBT; some SSRIs (such as sertraline) can be 

considered for use in these patients when CBT is unavailable, has shown a lack of efficacy 

or when the patient prefers pharmacotherapy172.

Combination treatments.—Meta-analyses comparing the use of pharmacotherapy 

and psychotherapy for the treatment of anxiety disorders suggest that differences in 

overall efficacy are negligible173. Data from meta-analyses indicate a possible benefit of 

combining psychotherapy (mostly CBT) and pharmacotherapy compared with the use of 

pharmacotherapy alone in adults174, although additional research is needed. Some, albeit 

limited, evidence supports the superiority of combination treatment (for example, the use of 

CBT and SSRIs) for the treatment of anxiety disorders in children and adolescents169,175, 

although for most patients, a stepped care approach (that is, implementing one treatment and 

then adding another if needed) is usually recommended. Little evidence is available to guide 

the choice between combination treatment versus either CBT or pharmacological therapy 

alone.
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Responses to therapy

Treatment response for anxiety disorders is usually measured by patient self-report, and 

is preferably assessed using validated disorder-specific questionnaires that are completed 

each treatment session. In research studies, the treatment response is also measured by 

clinical interviews conducted by independent raters at specific time points (for example, 3 

months after treatment initiation). Given the skill-based nature of CBT, and the improvement 

that derives from skill practice between sessions, the response to treatment is cumulative 

and patients are encouraged to complete the full protocol of therapy (for example, 10–20 

weekly sessions). Similarly, medication regimens are usually continued for 2–3 months 

before their effectiveness is judged, unless clear signs of worsening symptoms or poor 

toleration are observed. If treatment responses are suboptimal (for example, the persistence 

of symptoms despite an adequate number of sessions, time or medication dosage), then 

additional therapeutic strategies or pharmacotherapies might be considered. No biomarkers 

for drug response are currently available.

Treatment resistance

Although CBT is generally effective for the management of anxiety disorders, and effect 

sizes do not differ between post-assessment and follow-up assessments148, relapse can 

occur in up to ~40% of children and adolescents with anxiety176 and up to 30% of 

adults with panic disorder, 1–2 years after CBT discontinuation177,178. Relapse data are 

not available for other anxiety disorders in adults. Consequently, maintenance strategies are 

recommended, and evidence suggests their effectiveness. For example, maintenance CBT 

(that is, nine monthly sessions) was associated with greater reductions in anxiety symptoms 

in the long-term than with no additional treatment179. In addition, the larger the number of 

monthly CBT sessions via telephone following a brief CBT and medication treatment, the 

greater the reduction in anxiety symptoms in the long term180. Relapse within 3–6 months 

after the discontinuation of pharmacotherapy has been observed in one-third to one-half of 

individuals with social anxiety, generalized anxiety and panic disorder181; relapse can be 

reduced by either the continuation of medication182,183 or the use of CBT181, although the 

optimal length or doses for relapse prevention is unknown.

Although some studies have aimed to identify the predictors of non-response or relapse, the 

literature is plagued by relatively small sample sizes, mixed findings, a lack of replication 

and a lack of meta-analyses. Attempts to identify personalized treatments are mostly 

premature as the literature is too limited and variable in quality184. Nevertheless, one large 

study found that comorbid depression and conduct disorder predicted poorer outcomes from 

CBT in children with anxiety185.

Quality of life

Longitudinal studies have shown that anxiety disorders are among the most persistent mental 

health disorders, with spontaneous remission occurring in ≤23%34,186, although in one 

small-scale study, remission was noted for ~40% of participants6. Symptom progression 

models (FIG. 4), similar to models used in hypertension and diabetes research, indicate 

various pathways and factors that can promote chronicity and the onset of complications 
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of anxiety disorders. Such symptom progression models with their trajectories (FIG. 4a) 

have proved useful for examining and quantifying the public health benefits resulting from 

implementing early targeted preventive interventions as well therapeutic interventions in 

clinical stages (FIG. 4b).

Anxiety disorders significantly impair several areas of cognitive development and social 

roles187–189 and are associated with adverse consequences, which results in an overall 

reduced quality of life, particularly in patients with comorbid depression189. Of the 

specific anxiety disorders, panic disorder and generalized anxiety disorder are typically 

more severe in terms of disability and comorbid complications, whereas specific phobias 

are less severe, and social anxiety lies in between37. Anxiety disorders rarely occur in 

isolation, with comorbid mental disorders1 such as depression and substance use disorders 

found in 60–90% of patients. Indeed, increased rates of depressive disorders and, to a 

lesser degree, substance use disorders develop in the years after anxiety disorder onset8,37. 

Increased mortality rates in patients with anxiety disorder are largely explained by comorbid 

depression190.

In addition to the personal consequences of anxiety disorders, overwhelming evidence 

supports an immense societal burden. Consequences of anxiety disorders, such as school 

failure, academic underachievement, unemployment and underemployment, in addition 

to interactional and marital problems, can combine into persistent escalations of further 

complications over the course of life. Anxiety disorders have been estimated as the second 

highest in terms of burden based on disability-adjusted life years. Although the attributable 

fraction of the burden for anxiety disorders is estimated to be 4.2% (FIG. 5a), the total 

burden, including anxiety disorders with comorbid depression, is considerably larger1,191 

(FIG. 5b).

Above and beyond the extremely high monetary estimates, the cost of anxiety disorders 

extends towards friends and family. In addition, these burdens are passed on to the 

next generation via familial transmission, mediating an increased risk for mental health 

complications192.

Outlook

Risk factors and mechanisms

The outstanding research questions for anxiety disorders are many, starting with defining 

the precise risk factors and their underlying mechanisms that contribute to the onset and 

persistence of these disorders. A better understanding of the specific biological and genetic 

factors that underlie the vulnerability of some individuals to develop anxiety disorders in 

response to stress is needed. We also need to understand why individuals who are prone 

to anxiety disorders have deficits in the extinction of fear and greater generalization of 

conditional fear, which are factors that are likely to contribute to the persistence and 

pervasiveness of fears. Advances in neuroscience have elucidated neural circuits that are 

related to fear learning, extinction and generalization, but understanding how these neural 

circuits relate to risk factors for anxiety remains to be understood. Related to this aspect is 

the mechanism underlying the sex difference in the prevalence of anxiety disorders; although 
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important, the influence of gonadal hormones on extinction is unlikely to fully explain 

sex differences. Answering these questions will require much more in-depth collaboration 

across basic science (including animal research) and clinical science193. Given the early 

onset of most anxiety disorders, considerable research is needed on crucial developmental 

windows so that we can identify processes that become dysregulated and contribute to 

anxiety disorder onset194.

Prevention

Improving the prevention of anxiety is still an important topic, especially given the 

damaging effects of anxiety on all aspects of life. As previously discussed, some universal, 

indicated and selective programmes have prevented anxiety, although their effects tend to 

be small to moderate in size. Conceivably, prevention strategies that more directly target 

the mechanisms responsible for the onset of anxiety disorders, such as overactivation of the 

amygdala to threat or cognitive biases to interpret information in a threat-related manner, 

might yield more substantial effects.

Management

Treatment efficacy.—As previously stated, psychological and pharmacological 

treatments, and sometimes their combination, are effective for anxiety disorders, perhaps 

more so than for many other psychiatric conditions. Nonetheless, an upper limit on 

effectiveness does occur and a clinically meaningful response (that is, anxiety levels within 

normative ranges) in adults is generally ~50%, and relapse does occur. Consequently, the 

development of more effective and lasting treatments, both psychological and biological, is 

required for anxiety disorders.

Development of new therapies.—A greater understanding of the mechanisms 

underlying anxiety disorders will facilitate the development of mechanism-specific 

treatments. These treatments might offer the potential for greater effects than current 

therapies, especially if they are matched to specific neural, hormonal, genetic, cognitive 

or behavioural processes that are dysregulated in anxiety disorders.

Basic science and neuroscience research might be highly informative for the development of 

targeted treatments. For example, of particular concern is the resurgence of conditional fear 

following treatment completion, which is consistent with the return of conditional fear when 

an extinguished stimulus is encountered in a context that differs from the extinction context, 

after an aversive reinstating event, or with time195. Methods for reducing this fear resurgence 

could improve long-term outcomes and this is being examined using both behavioural and 

pharmacological means for disrupting contextual renewal and reinstatement196.

In addition, enhancing retention of what is learned during exposure therapy is of interest. 

So far, the best-studied treatment for this condition is D-cycloserine, a partial N-methyl-D-

aspartate (NMDA) receptor agonist. However, a Cochrane review of 21 studies found no 

evidence of clinical benefit of D-cycloserine augmentation of CBT for the management 

of anxiety disorders197, although benefits may be stronger for those who show most fear 
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reduction during exposure. Further research is needed into other drugs that might enhance 

the acute and long-term effects of CBT.

Another area of interest is the interruption of the reconsolidation of fear memories, in 

order to erase these memories. Although early work showed some promise with both 

pharmacological (for example, propranolol, a β-blocker) and behavioural (for example, brief 

pre-exposure to the feared stimulus) methods for interruption of reconsolidation198, these 

results have not been widely replicated199. Eventual application of these strategies to disrupt 

reconsolidation in children will be essential, given the damaging effects of anxiety on social 

relations and academic achievement from early stages and the scarring impact of early 

impediments across a lifetime.

Use of computer-assisted, Internet-based and app treatments (that is, e-interventions) has 

grown rapidly over the past decade, given their provision of care to those who do not 

otherwise have access (for example, individuals in rural locations, economic limitations 

and/or long waiting lists) or in patients who prefer anonymity200. e-Interventions for anxiety 

disorders, the majority of which are CBT, have become validated alternatives to standard 

face-to-face treatment, and meta-analyses have confirmed their effectiveness for adults201, 

children and adolescents with anxiety202,203 compared with no treatment. However, attrition 

rates (that is, the proportion of patients who drop out of the study) are substantially higher 

when these programmes are completely automated and their efficacy for severe anxiety 

remains uncertain.

Other treatments currently under development include cognitive bias modification training 

programmes (for example, training attentional bias away from threat-relevant stimuli or 

training neutral or positive interpretations of ambiguous material). However, the interest in 

these programmes has been challenged by small effect sizes on anxiety symptoms in clinical 

samples204,205.

Global treatment.—As a group, anxiety disorders are the most prevalent mental health 

conditions, and the need for treatment vastly outstrips traditional treatment resources, 

particularly in low-to-middle-income countries. Greater attention has been given recently 

to models of treatment implementation for anxiety (and depression) in low-income regions, 

such as Africa, Pakistan, South America, Iraq and India206. The rapid explosion in Internet-

based and other such technologies for assessing and treating anxiety disorders provides a 

partial solution to the treatment of anxiety in low-income countries, but with certain caveats. 

First, more regulation of online or app treatment programmes through carefully conducted 

RCTs is required. Second, existing programmes mostly consist of generic CBT; once the 

complex causal pathways of anxiety disorder have been established, and targeted treatments 

are available, then other online-based or app-based behavioural treatments can be developed 

to target those pathways more directly than current programmes. Third, further evaluation 

of the population for whom online-based or app-based programmes is best indicated, or 

conversely, for whom a highly trained clinician is most indicated, is required. In addition, 

task shifting or training non-professionals in the delivery of evidence-based psychological 

treatments, such as CBT, might address the global demand for anxiety treatments206. This 

approach has shown some clinically appreciable effects for the treatment of anxiety and 
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depression, with stronger effects expected with greater assurance of fidelity with which 

the treatments are implemented194. Technology could also be a useful resource in this 

regard, as computer-based or online-based programmes exist not only for training of non-

professionals207 but also to guide their delivery of behavioural treatments as they interact 

with patients with anxiety208.
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Box 1 |

Tools to investigate the neurobiology of anxiety and fear

Many of the studies investigating the processing of negative emotions and emotional 

conflict have presented participants with stimuli of negative affect, such as the 

International Affective Picture System (IAPS), a standardized set of pictures used to 

study emotion, or rating of human faces based on their emotional expressions39,41. 

Other studies have focused on Pavlovian fear conditioning (that is, when a neutral 

stimulus is paired with a noxious stimulus, eventually resulting in the initiation of a 

conditional fear response to the neutral stimulus) and extinction paradigms (that is, loss 

of a conditional fear response after repeated occasions when the neutral stimulus is 

presented in the absence of the noxious stimulus); generalization of fear acquisition and 

deficits in fear extinction are considered to be central to the onset and maintenance of 

anxiety disorders209,210. Alternatively, the mechanisms of blocking the reconsolidation of 

conditioned fear in both rodents and humans, as a means of erasing fear memories, have 

been analysed40,211.
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Box 2 |

Research Domain Criteria

The Research Domain Criteria (RDoC) is an initiative from the US National Institutes 

of Mental Health that aims to understand the full range of human behaviour, including 

behaviours found in healthy individuals and those with mental health disorders. The 

RDoC proposes a set of five domains for studying psychopathology: negative valence 

systems (that is, systems controlling responses to aversive situations); positive valence 

systems (that is, systems controlling responses to positive situations); cognitive systems; 

systems for social processes; and arousal or regulatory systems212,213. The RDoC drives 

a units-of-analysis approach to the study of psychopathology, including behavioural 

neuroscience, clinically relevant variation, genetic, molecular and cellular factors.
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Box 3 |

Major diagnostic features of anxiety disorders

The major diagnostic criteria for anxiety disorders according to the two most common 

classification systems, the Diagnostic and Statistical Manual of Mental Disorders, Fifth 

Edition (DSM-5) and the International Classification of Diseases, Tenth Edition (ICD-10) 

are summarized below. An asterisk denotes features stated in the DSM-5, and a double-

dagger symbol denotes features stated in the ICD-10.

Separation anxiety disorder

• Marked fear or anxiety about separation from attachment figures (such as 

family members) to a degree that is developmentally inappropriate

• Persistent fear or anxiety about harm coming to attachment figures and events 

that could lead to loss or separation from them

• Reluctance to leave attachment figures

• Nightmares and physical symptoms of distress, such as stomach aches

• Symptoms usually develop throughout childhood but can also develop 

throughout adulthood*

• Diagnosis requires a 4-week duration in childhood, and a longer duration, 

typically of at least 6 months, in adulthood*

Selective (elective) mutism

• Consistent failure to speak in particular social situations (for example, school) 

in which an expectation to speak exists, despite speaking in other situations

• Not limited to interaction with adults

• Not explained by absence of familiarity with the spoken language

• Persists for at least 1 month (beyond the first month of school)*

Specific phobias

• Marked fear, anxiety or avoidance of circumscribed objects or situations

• Fear is out of proportion to the actual threat posed*

• The individual recognizes that the symptoms are excessive or unreasonable‡

• Typically persists for at least 6 months*

• Subtypes include animal, natural environment (for example, heights or 

storms), blood–injection–injury (for example, needles), situational (for 

example, aeroplanes) or other phobias

Social anxiety disorder
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• Marked fear, anxiety or avoidance of social interactions and situations in 

which one is scrutinized, or situations in which one is the focus of attention 

(such as being observed while speaking, eating or performing)

• Fear of negative judgment from others, in particular, fear of being 

embarrassed, humiliated, rejected or of offending others

• Fear is out of proportion to the actual threat posed*

• The individual recognizes that the symptoms are excessive or unreasonable‡

• Physical symptoms and symptoms of blushing, fear of vomiting, or urgency 

or fear of micturition or defaecation‡

• Typically persists for at least 6 months*

• Social anxiety can be limited to performance situations only

Panic disorder

• Recurrent unexpected (for example, occur without an apparent cue) panic 

attacks

• Concern or worry about having more panic attacks or maladaptive 

behavioural changes*

• Persists for at least 1 month*

Agoraphobia

• Marked fear, anxiety or avoidance of situations such as public transportation, 

open spaces, enclosed places, lines or crowds, or outside the home alone

• Fears that escape might be difficult or help is not available in the event of 

panic-like symptoms or other incapacitating or embarrassing symptoms*

• Fear is out of proportion to the actual threat posed*

• Individual recognizes the symptoms are excessive or unreasonable‡

• Typically persists for at least 6 months*

Generalized anxiety disorder

• Anxiety and worry, more days than not, about various domains, such as work 

and school performance, that are difficult to control

• Physical symptoms of tension, such as restlessness, being keyed up or on 

edge, easily fatigued, difficulty concentrating, muscle tensions and sleep 

disturbance

• Symptoms of autonomic arousal (such as hyperventilation and tachycardia)‡

• Typically persists for at least 6 months*
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Box 4 |

Factors that can hinder diagnosis

Multiple factors can hinder or delay the diagnosis of anxiety disorders. Misdiagnosis 

might occur owing to clinicians frequently not taking anxiety disorders as serious 

disorders that deserve attention, and patients sometimes presenting with unspecified 

somatic symptoms (for example, sleep problems and pain) or complications of anxiety 

(for example, depression)214. In addition, as the diagnosis of anxiety disorders rests 

almost entirely on the patient describing their symptoms and concerns to the clinician, 

any neurocognitive disorders that impair the individual’s ability to communicate will 

make diagnosis difficult. Shame, guilt or concerns about stigmatization might also lessen 

the likelihood of accurate reporting and thereby hinder diagnosis. Similarly, particular 

cultural beliefs or cultural expressions of anxiety might render diagnosis difficult215; 

consequently, cultural competency on the part of the assessing clinician is strongly 

encouraged. The diagnosis of anxiety disorders in children might be particularly difficult 

as they might present with avoidance or somatic complaints (for example, abdominal 

pain) without the developmental capacity to explain the cognitions underlying their 

behaviours. For younger children or children with poor communication, relying on 

parents and third parties (for example, teachers) for diagnosis is common.
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Box 5 |

Cognitive–behavioural therapy

Cognitive–behavioural therapy (CBT) reduces anxiety-driven biases to interpret 

ambiguous stimuli as threatening, replaces avoidant and safety-seeking behaviours with 

approach and coping behaviours, and reduces excessive levels of autonomic arousal216. 

As an umbrella term, CBT includes a broad array of therapeutic strategies, such 

as psychoeducation (that is, the self-monitoring of thoughts, physical feelings and 

behaviours or symptoms), cognitive restructuring (by identifying errors in thinking 

and replacing them with more evidence-based thoughts) and systematic and repeated 

exposure to feared stimuli, in real life (for example, driving to unfamiliar places), 

imaginally (for example, to catastrophic images that underlie the excessive worry of 

generalized anxiety disorder or trauma images in post-traumatic stress disorder) or 

through interoceptive exercises (which addresses the fear of bodily symptoms of anxiety), 

and breathing retraining or relaxation.

Craske et al. Page 38

Nat Rev Dis Primers. Author manuscript; available in PMC 2024 April 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1 |. Anxiety disorders.
Several individual disorders can be classified under the broad heading of anxiety disorders. 

Although these disorders can present throughout life, some individual disorders have 

specific ages of onset. For example, most cases of separation anxiety and specific phobias 

develop in childhood, and most cases of social anxiety disorder develop in adolescence 

or early adulthood. In addition, the age at onset for panic disorder, agoraphobia and 

generalized anxiety disorder tends to vary but is typically early in adulthood, although 

generalized anxiety disorder can occur for the first time later in life4,19. Although previously 

listed under the anxiety disorder Diagnostic and Statistical Manual of Mental Disorders 

(DSM) classification, obsessive–compulsive disorder and post-traumatic stress disorder are 

no longer classified as such and are in separate categories in the DSM-5 (indicated by 

dashed arrows).
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Figure 2 |. Prevalence and sex ratio of anxiety disorders.
The 12-month prevalence estimate of anxiety disorders in 14 European countries is 14%, 

meaning that 61.5 million individuals in Europe alone have had an anxiety disorder in the 

past 12 months1. Within the anxiety disorders, the 12-month prevalence for specific phobia 

is higher than the other disorders. In general, anxiety disorders are at least twice as common 

in women as in men. Error bars represent the range in prevalence estimates across the 14 

countries. Data from REF. 1.
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Figure 3 |. Key brain regions involved in the generation and regulation of emotions and threat 
detection.
In this model, amygdala-driven fear and anxiety are regulated through bidirectional 

connections to the ventromedial prefrontal cortex (vmPFC) and the anterior cingulate 

cortex (ACC), along with functional crosstalk between these regions and the 

hippocampus76,217,218. This model translates across species and fits well with observations 

in patients. For example, differences in the degree and coordination of amygdala, vmPFC 

and hippocampus activity correlate with how well mice, rats or humans can suppress 

anxiety, extinguish fear and avoid cognitive bias to potential threat217,219,220. Notably, 

consistent with the crucial contribution of the amygdala to the formation and expression 

of conditioned fear memories in rodents217,219,220, amygdala hyperactivation along with 

diminished vmPFC activity to threat cues have repeatedly been found in patients, albeit 

mainly patients with post-traumatic stress disorder (PTSD)221 and with exceptions in certain 

symptomatically distinct populations222. In addition, functional connectivity between the 

amygdala, hippocampus and vmPFC, and the dorsal ACC and anterior insula is deficient in 

PTSD39,40,223,224. Interestingly, normalization of these disturbances parallels the symptom 

attenuation observed with cognitive–behavioural therapy in social anxiety disorder225,226.
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Figure 4 |. Symptom progression model of anxiety disorders.
a | Symptom progression models describe the developmental pathways of vulnerability 

and risk factors over time that are typical of the expression of subclinical and transient 

early signs, the onset of the clinical disorder and the typical onset of complications and 

comorbidities associated with a persistent course of the disorder, if untreated. For anxiety 

disorders, broadly speaking, three main symptom onsets can be identified: subthreshold 

anxiety symptoms (trajectory 1), threshold anxiety disorders (trajectory 2) and secondary 

complications and comorbidities (trajectory 3). b | Targeted preventive therapies in the 

preclinical stages of anxiety could reduce the prevalence of clinically relevant anxiety 

disorders (black arrows). Targeted interventions after the onset of the disorder, such as 
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cognitive–behavioural therapy, could reduce the severity of complications (blue arrows). 

Adapted with permission from REF. 227, Elsevier.

Craske et al. Page 43

Nat Rev Dis Primers. Author manuscript; available in PMC 2024 April 12.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 5 |. Disability-adjusted life years lost for mental disorders, neurological disorders and 
other disease groups.
a | The total distribution (%) of disability-adjusted life years (DALYs) that are attributable 

to mental and neurological disorders, in addition to other somatic diseases and conditions. 

b | The DALYs for different disorders. OCD, obsessive–compulsive disorder; PTSD, post-

traumatic stress disorder. *This value is a conservative estimate and does not reflect the total 

burden, because comorbid anxiety–depression cases are counted entirely towards depression. 

Data from REF. 1.
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