
123

Separation 
Anxiety in 
Adulthood

How to Address it in Clinical 
Practice

Stefano Pini
Barbara Milrod
Editors



Separation Anxiety in Adulthood



Stefano Pini • Barbara Milrod
Editors

Separation Anxiety in 
Adulthood
How to Address it in Clinical Practice



Editors
Stefano Pini
Dept Clinical and Experimental Medicine
University of Pisa
Pisa, Italy

Barbara Milrod
Psychiatry and Behavioral Sc. (PRIME)
Albert Einstein College of Medicine
New York, NY, USA

ISBN 978-3-031-37445-6    ISBN 978-3-031-37446-3 (eBook)
https://doi.org/10.1007/978-3-031-37446-3

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2023
This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether 
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of 
illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and 
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar 
or dissimilar methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication 
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use.
The publisher, the authors, and the editors are safe to assume that the advice and information in this book 
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the 
editors give a warranty, expressed or implied, with respect to the material contained herein or for any 
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional 
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Paper in this product is recyclable.

https://doi.org/10.1007/978-3-031-37446-3


“My sole consolation when I went upstairs 
for the night was that Mamma would come in 
and kiss me after I was in bed. But this good 
night lasted for so short a time: she went 
down again so soon that the moment in 
which I heard her climb the stairs, and then 
caught the sound of her garden dress of blue 
muslin, from which hung little tassels of 
plaited straw, rustling along the double- 
doored corridor, was for me a moment of the 
keenest sorrow. So much did I love that good 
night that I reached the stage of hoping that 
it would come as late as possible, so as to 
prolong the time of respite during which 
Mamma would not yet have appeared. 
Sometimes when, after kissing me, she 
opened the door to go, I longed to call her 
back, to say to her ‘Kiss me just once again,’ 
but I knew that then she would at once look 
displeased, for the concession which she 
made to my wretchedness and agitation in 
coming up to me with this kiss of peace 
always annoyed my father, who thought such 
ceremonies absurd, and she would have liked 
to try to induce me to outgrow the need, the 
custom of having her there at all, which was 



a very different thing from letting the custom 
grow up of my asking her for an additional 
kiss when she was already crossing the 
threshold. And to see her look displeased 
destroyed all the sense of tranquility she had 
brought me a moment before, when she bent 
her loving face down over my bed, and held 
it out to me like a Host, for an act of 
Communion in which my lips might drink 
deeply the sense of her real presence, and 
with it the power to sleep. But those evenings 
on which Mamma stayed so short a time in 
my room were sweet indeed compared to 
those on which we had guests to dinner, and 
therefore she did not come at all.”

Marcel Proust, Swann’s Way
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Preface

 

The Farewell of Telemachus and Eucharis, 1818 by Jacques-Louis David. (Digital image courtesy 
of the Getty’s Open Content Program)          
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The Farewell of Telemachus and Eucharis is a painting from 1818 by Jacques-Louis 
David, now in the J. Paul Getty Museum in Los Angeles, California. Painted during 
David’s exile in Brussels. The image captures both the sadness and mixed feelings 
of separation, even in the dog on the right side, gazing at his master and seems to 
feel and prophesize their separation. Will Telemachus be able to act on his own? 
Will Eucharis? The painting raises these questions.

Pisa, Italy Stefano Pini  
New York, NY, USA  Barbara Milrod   

Preface
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Introduction to Separation Anxiety: 
A Guide to the Clinical Syndrome

Barbara Milrod and Stefano Pini

Seemingly newly recognized yet prevalent and ubiquitous, separation anxiety has 
only been officially acknowledged by the DSM as affecting adults as well as chil-
dren since the publication of DSM-5 (2013). Yet its prevalence, which varies by 
country and culture [1] is broad. Its importance has been well-known and well-
described for decades [2], particularly if we broaden the strict description of the 
DSM syndrome a bit to encompass attachment dysregulation and its complicated 
psychiatric and emotional fallout (see chapter “The Psychodynamic Significance of 
Separation Anxiety”). Frequently comorbid with other mood and anxiety disorders 
[1, 3–5], the presence of separation anxiety disorder imparts a worse clinical course, 
more impairment in role functioning, and decreased efficacy of treatment, regard-
less of modality, regardless of primary mood or anxiety disorder diagnosis [5–7]. 
The symptoms of separation anxiety can be overshadowed by other comorbidities, 
such as mood or other anxiety disorders ([5], see chapter “Clinical Case Descriptions 
and Discussion” for clinical examples). There is some evidence that improvements 
in adult separation anxiety [4] and related attachment status [8, 9] may be active 
mechanisms of change imparted by affect-focused psychotherapies for mood and 
anxiety disorders, making this a crucial mediator of treatment response to investi-
gate across research domains.

Yet much about the essence and importance of separation anxiety remains murky 
and inadequately articulated. It is still often ignored clinically. Central questions 
about the importance of separation anxiety as it affects clinical care of patients 
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abound: What is the relationship between separation anxiety and attachment status? 
How much impairment in role functioning and dysregulated relationships engen-
dered by separation anxiety arise from early, more formative central attachment 
relationship dysregulation, even when separation anxiety is first identified in adult-
hood [10, 11]? Has the problem of scary, ambivalent attachments been otherwise 
attributed to “personality disorders” [12], and in what ways will a clearer under-
standing of separation anxiety alter our clinical approach to these often chronically 
ill patients who often require care in multiple treatment modalities extending for 
years, making these patients particularly high utilizers of mental health care? Why 
does exposure to trauma make separation anxiety worse or does it make separation 
anxiety present de novo? And why has separation anxiety been seemingly system-
atically ignored within mainstream psychiatry and psychology, except in children, 
until recently? Most importantly, since the field has ignored this core problem for so 
long, what are the clinical manifestations of separation anxiety and how can we best 
address it clinically? Making this task more complicated, there is little large-scale 
research available to guide either pharmacological or psychotherapeutic interven-
tions for separation anxiety [13].

Panic-Spectrum and Separation Anxiety In 1997, Cassano et al. [14] described 
pilot testing of the panic-agoraphobic spectrum, a 144-item scale that successfully 
captures seven domains of symptoms and behavior that characterize patients suffer-
ing from panic disorder (PD). High levels of panic-spectrum symptoms, particularly 
difficulties with separation, contribute to treatment complications and severity of 
illness, as well as differences between individual patients suffering from PD. One of 
these core domains is separation anxiety. Worse panic-spectrum symptoms have 
been shown to be linked to worse therapeutic outcomes in both depression and panic 
disorder [15]; furthermore, panic-spectrum patients were found to be frequent 
attenders at medical clinics, resulting in greater medical expenses and more disor-
ganized and attenuated care, often with health anxiety worries that went beyond any 
medical condition they suffered from [16]. Thus, despite its recent incorporation 
into our classification systems, separation anxiety seems to contribute to ongoing 
mental health morbidity and costs.

1  Separation Anxiety Is a Relational Disorder

In contrast to all other mood and anxiety disorders listed in the DSM and ICD, sepa-
ration anxiety is unique in having symptoms organized in relationship to another 
individual person or persons. While other anxiety disorders are sometimes charac-
terized by interpersonal difficulties (e.g., social anxiety disorder), separation anxi-
ety disorder is a description of global problems stemming from fears experienced in 
one or at most a very few individual interpersonal relationships. We describe some 
of the implications of this problem in greater detail in the chapter “The 
Psychodynamic Significance of Separation Anxiety”, that considers the relationship 
between separation anxiety and attachment.

B. Milrod and S. Pini
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It necessarily follows that an essential element of the clinical assessment of sepa-
ration anxiety must be a clear understanding of how the patient’s symptoms affect 
the other person from whom the patient is anxious when separated from, and their 
role in the patient’s symptoms. Significant clinical differences arise depending on 
this object’s stance on the patient’s separation anxiety. Does this other person (as is 
common in so many cases of childhood separation anxiety, [17]) also experience 
separation anxiety when apart from the patient, giving rise to and re-enforcing the 
idea that dangers accrue when they are apart? In mutual self-re-enforcing separation 
anxiety systems like these, patients may not present for treatment until this mutual 
anxiety system is threatened, such as what may occur with severe illness or death of 
the object [18]. Alternatively, is the object of separation anxiety angry at the patient 
for their controlling, life-limiting anxiety, desperate to break free of the patient’s 
anxiety and the constrictions imposed on their life? (This commonly occurs in teen-
age children of parents with severe separation anxiety and can lead to counterphobic 
actions, [17, 19]). Does the other person think the patient’s separation anxiety is a 
problem or do they think it is normal [10]? Ability to engage and success of treat-
ment may depend on these realities about these relationships. Furthermore, the 
patient’s ability to maintain gains acquired in treatment (i.e., greater ability to sepa-
rate without experiencing crippling anxiety) may depend on changes in the status of 
this core relationship, and a growing ability for the patient to perceive themselves as 
safe and able to function without the immediate proximity of the other person.

This book’s purpose is to address the questions raised above. Our focus is pre-
dominantly clinical, and our goal is to help to guide clinicians to recognize this 
ubiquitous but understudied psychiatric disorder better, and to articulate approaches 
to its treatment.
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Childhood Separation Anxiety: Human 
and Preclinical Studies

Maximilian Strauss and Marco Battaglia

1  Introduction

Together with the emergence of the separation call, separation anxiety (SA) devel-
oped as a defining characteristic of mammalian behaviour [1] and a safety mecha-
nism in newborn mammals, so they would not stray too far from their mothers or 
safe environments. The convergent evolution of SA in mammals highlights its adap-
tive function in species survival. However, when behaviour indicates excessive/mal-
adaptive SA, it can be classified as separation anxiety disorder (SAD).

Psychiatry has moved towards recognizing that psychopathological aetiologies 
do not have one cause, but rather are the result of a complex interplay between 
genetic predisposition, environmental influences, and cultural characteristics [2–5]. 
Furthermore, the classification of psychiatric conditions is also subject to cultural, 
philosophical, and academic influences of the times [4]. The multilayered nature of 
psychiatric disorders in humans complicates the work of understanding the underly-
ing characteristics and mechanisms for disease. Also, cultural and geographical dif-
ferences can alter the classification or diagnoses of conditions in different 
populations, making findings less generalizable [4].

Overall, delineating psychiatric conditions from one another and each of their 
aetiologies is complicated by clinical classification, and therefore, understanding 
the mechanistic biology of diseases is desirable for improving the classification and 
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clinical treatment of mental illnesses. Studying humans is often preferred to under-
stand human disease, particularly psychiatric conditions in which language may 
play a defining role. However, human studies or clinical trials have inherent practi-
cal and ethical limitations embedded into study design and methodology. Using 
mammalian models as preclinical simulations for understanding psychiatric pathol-
ogies can offer solutions to many issues facing investigators and clinicians. Animal 
models allow investigators to control for factors such as genetics through strain 
usage, mating, or molecular gene editing. Environmental factors may also be con-
trolled and manipulated in such ways to mimic conditions in which human psychi-
atric conditions develop. In the context of SAD, mammalian models carry weight 
due to the common trait of SA in all mammals. Mammalian models also allow for 
genetic differences be minimized (e.g., via the adoption of inbred strains) amongst 
subjects exposed to various adversities, and the adversities themselves can be 
applied with higher consistency. Overall, the use of animal models enables a vast 
reduction in the variability of experimental conditions, greatly improving generaliz-
ability [6].

Another benefit of preclinical animal models is the unique temporal conclusions 
unattainable in human studies. For example, studying behaviour across generations 
takes decades in humans, but only months to years in rodents. Using a non-human 
species with a shorter lifespan, and therefore a shorter timeline for investigation, 
also poses great benefit to testing the safety and efficacy of therapeutics. Having 
greater temporal access in such a way allows researchers to better observe the long- 
term and intergenerational patterns of behaviour and psychopathology.

Animal models, like any model, have limitations. However, the benefits of using 
animal models repeatedly demonstrate their utility in helping us understand disease 
in humans, ultimately making up for their shortcomings as a reasonable ‘simula-
tion’ of a real-world biological system [6, 7].

Needless to say, laboratory animals do not speak, and we know very little of their 
affective regulation, let alone their individual experiences in a given experimental 
setting. This means that virtually all behavioural tests of ‘anxiety’, or ‘depression’ 
in preclinical models of human internalizing disorders are inferential. For example, 
a mouse behaviour on an elevated plus maize (degree of avoidance, time spent in 
open arms, etc.) is routinely taken as indices of different facets of ‘anxiety’. While 
this is intuitively sensible and empirically legitimate, it is worth remembering that 
what is really measured in these laboratory settings is a behaviour: the next step is 
the experimenter’s interpretation, or labelling, of such behaviour as belonging into 
‘anxiety’, or ‘depression’. Since the terms ‘anxiety’, or ‘depression’ have a wide 
terminological halo, semantic short-circuits to human anxiety or depression can 
easily happen and generate confusion.

Here is where biomarkers, or ‘intermediate phenotypes’ come to the rescue. 
Biomarkers in psychiatry are reliable indicators of one or more processes taking 
place in a specific condition. Biomarker discovery is a crucial avenue in psychiatry 
meant to improve disease classification, treatment, and future research. An example 
of the utility of biomarkers in psychiatric progression was in D.F. Klein’s pharma-
cological dissection of ‘anxiety neuroses’. Klein showed a differential response of 
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patients with panic disorder (PD) or generalized anxiety disorder (GAD) to tricyclic 
antidepressants or benzodiazepines, setting up further groups to investigate the sim-
ilarly split etiology, treatment response, and developmental progression [8–10]. 
Klein and other groups also showed that PD has developmental continuity with 
childhood SAD [11–14].

Notably, the biomarker discovery that led to the identification of the SAD-PD 
continuum indirectly led to the identification of a shared intermediate phenotype of 
hypersensitivity to carbon dioxide (CO2) enriched air mixtures [15, 16]. The discov-
ery and understanding of the interconnected SAD, PD, and CO2 have been investi-
gated by our group. Its development was also made possible through the murine 
models based on the human clinical findings of SAD-PD relatedness. In this way, 
the progress we have made has been through a ‘human-to-animal and back’ frame-
work, a two-way process that can complement the ‘bench to bedside’ translational 
framework [17, 18]. The remainder of the chapter will discuss murine mammals’ 
development, validity, applications, and limitations to model SAD, PD, and CO2 
hypersensitivity.

2  SA, SAD, PD, and CO2 Hypersensitivity in Humans

2.1  Evolutionary Development and Maintenance 
of Separation Anxiety

The evolutionary development of adaptive separation anxiety is woven throughout 
mammalian and human evolution. Approximately 4 million years ago marks the 
first evidence of bipedalism in the genus Australopithecus [19]. While walking on 
two legs suited the environmental pressures of the time, it also required our hominid 
ancestors to develop a narrower pelvis to enable balance and mobility while engag-
ing in bipedal running [20]. Some 2.5 million years ago, when the homo genus sepa-
rated from that our Australopithecus africanus ancestors, the doubling of the human 
brain and skull size began. Much debate surrounds the cause of the expansion, but 
regardless of its etiology it is well understood that 2.5 million years ago homo brains 
became larger, we started manufacturing tools, and continued developing more 
complex brain regions such as the neocortex [21, 22]. The convergence of these 
properties illustrates a time of cognitive expansion in human history.

With the concurrent expansion of our brains/cognition and the selective pressure 
pushing for bipedalism, the homo genus was subjected to opposing forces driving 
foetal gestation, maternal birthing, and the child-rearing process [20, 23]. Foetuses 
had the dual pressure to expand to a larger size throughout childhood and adoles-
cence while also maintaining a ‘just right’ diameter to ensure the maternal survival 
of the birthing process [23]. Mothers began birthing increasingly dependent off-
spring, with foetal cranial diameters and brains that accommodated the constraints 
of the birth canal and the genus’ new neuroanatomy, followed by a period of rapid 
neural and plastic expansion in childhood [24, 25].

Childhood Separation Anxiety: Human and Preclinical Studies
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Increasingly premature birthing made homo children’s better apt at learning 
complex behaviour, but also more vulnerable, requiring comparatively longer and 
more complex maternal care for survival [25, 26]. Horses, in contrast, birth foals 
that can ambulate and explore their environment immediately after delivery. The 
human neural development and learning period in the following years necessitated 
a strong mother-infant relationship. Presently, from childhood to adulthood, the vol-
ume of the human brain expands by a factor of 3.3, versus a factor of 2.5 in our 
closest primate ancestors chimpanzees [24]. Uniquely, human brain expansion 
occurs rapidly in early developmental years rather than consistently throughout a 
lifetime [25, 27]. While plasticity increased over generations in the children of our 
ancestors, so did the capacity to explore, practice, and therefore make mistakes 
necessary to the learning process. Having a strong mother–infant relationship com-
pensated for the consequences of inevitable errors made in the learning processes 
during childhood [25]. Through the evolutionary balancing act of creating ideal 
neonate brain volumes, maternal birth canals, and survivability, the stage was set for 
separation anxiety (SA) to develop as a reciprocal regulator of the mother-infant 
bond. SA could then mediate a child’s return to their mother when exploration and 
learning became too dangerous [1].

A direct manifestation of SA in newborn mammals is the separation call [28]. In 
primates, the separation call is a vocalization that maintains mother-offspring con-
tact and is thought to be one of the most ancient forms of mammalian communica-
tion. The development of the separation call, alongside nursing and play behaviour, 
marks the divergence of reptiles from mammals and may have arisen due to the 
mammalian cingulate and thalamo-cingulate division structures of the brain [1, 29]. 
In mice, the separation call takes the form of ultrasonic vocalizations (USVs) [28]. 
In humans, the separation call has corollaries that communicate hunger, pain, and 
other caregiving urgent demands that are intimately related to survival [1].

2.2  Human SA and SAD

Physiological SA typically enters the repertoire of human behaviour between 6 and 
12 months of age and maintains its presence until approximately 3 years of age. 
Children can form multiple figures of attachment, with the maternal caregiver being 
the most prominent relationship wherein SA develops [30]. Childhood attachment 
can extend from the immediate nuclear family to others and is thought to shape 
separation patterns in adulthood [30].

Childhood SAD is present in approximately 4% of population samples and 7.6% 
of clinical paediatric samples [31, 32]. It is defined in the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-V) as the exaggerated or age-inappropriate 
manifestation(s) of SA [33]. Such categorization implies a degree of continuity 
between adaptive/useful SA, and the maladaptive/harmful SAD.  Childhood SA/
SAD are moderately heritable and in a continuum of severity [34]. The causal link 
between SA and SAD is not definitively understood, but the DSM-V clinically dis-
criminates SA from SAD using eight defining symptoms of SAD [33]. Notably, 
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children may experience a period of heightened or exacerbated SA in response to 
changing environments that do not necessarily warrant a diagnosis of SAD. Of the 
eight SAD defining criteria, three symptoms: (1) overt distress related to separation; 
(2) reluctance to sleep separated from a major attachment figure; and (3) fear of 
being alone without an attachment figure; best discriminate children with higher 
versus lower SA [35]. Due to the relationship between SAD and the adult-onset PD 
and agoraphobia (AGO), it is extremely important to delineate the physiological SA 
from SAD at a young age. [11, 12]. The median age of onset for SAD is 6, however, 
it has also been characterized in children as young as 1.5 years old [36, 37].

In an analysis of the Quebec Longitudinal Study of Child Development (QLSCD), 
we found four distinct trajectories of children with SA [38, 39]. They ranged from 
a physiological Low-Persistent group with minimal SA (60.2% of the sample) to a 
High-increasing group with prominent SA (6.9% of the sample). Of the four trajec-
tories, all but the high-increasing group showed a significant symptom reduction by 
age 4–5. The high-increasing group maintained SA from 1.5 to 6 years of age as 
determined by teacher assessment. The high-increasing group was also associated 
with contextual risk factors such as maternal depression, maternal smoking, and 
parental unemployment [38]. An early trajectory of high-increasing SA is also asso-
ciated with multiple negative outcomes later in life. Our follow-up study of the 
QLCSD children into their mid-childhood and adolescence found the high- 
increasing SA trajectory associated with: higher internalization, worse academic 
performance, higher rates of maternal panic/agoraphobia, and higher incidence of 
adolescent pain, typically headache [40]. The QLSCD data underscore three impor-
tant themes when discussing SAD: (1) SA and SAD lie on a continuum whereby 
exacerbated and persistent SA is associated with contextual risk factors and may 
predict SAD; (2) the use of thresholds on this symptomatic continuum for clinical 
diagnoses and decision making is necessary to identify children at higher risk of 
developing SAD and subsequent heterotypic conditions; (3) higher SA appears 
associated to higher pain/pain sensitivity in adolescence. Regarding the latter two 
points, the use of clinically observable thresholds, such as teacher- or parental- 
assessed SA, has its limitations as a clinical determinant of treatment and again 
highlights the need for a specific and reliable biological or physiological indica-
tor of SAD.

2.3  SAD Continuity with PD and AGO in Humans

A disease spectrum between SAD and PD Agoraphobia (AGO) was first suggested 
based on clinical observation in the 1990s [11, 15]. Since then the heterotypic con-
tinuity between SAD and PD/AGO has long been a topic of debate [41–46]. 
However, a meta-analysis of 25 studies investigating the link of SAD to other ado-
lescent and adult-onset psychiatric conditions yielded a more definitive statistical 
link between a childhood diagnosis of SAD to later diagnosis PD/AGO [14]. The 
analysis used ~15,000 subjects worldwide and demonstrated the specificity of SAD 
in children predicting PD/AGO later in life with an odds ratio (OR) of 3.45 
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[2.45–5.0]. The meta-data confirmed earlier findings that SAD, together with a fam-
ily history of PD/AGO, is a robust predictor of earlier onset PD/AGO, which also 
indicates an underlying familial-genetic component to the developmental disease 
spectrum [47, 48]. Notably, no significant relationship was demonstrated between 
SAD and later depression or substance use. Only other anxiety disorders, pooled, 
correlated with SAD. However, this was demonstrated by a lower OR of 2.19, high-
lighting the specificity of SAD to PD-AGO [14].

2.4  Separation Events, Early Life Adversities, and Childhood 
Parental Loss

SAD patients are described clinically by the DSM-V as experiencing fear of separa-
tion [33]. Children with SAD fear and actively avoid benign separation events from 
attachment figures, often parents. An important topic when discussing SA and SAD 
is the role of fear of loss vs. actual loss in human SA, SAD, and PD. One form of 
early life adversity (ELA) is childhood parental loss (CPL). The definition of CPL 
includes parental death, divorce or separation, or other prolonged separation events 
such as protracted illness, or military service, before age 17. While the previous 
CPL separation events are systematized as single-point occurrences, they are more 
likely to map complex and protracted situations such as, in the instance of parental 
separation/divorce, conflict and disruption of the family unit that may impact a 
child’s development before the actual loss event occurs. These nuances should be 
borne in mind when gauging the effects of CPL (or other ELAs) and their contribu-
tion to SAD, and when measuring ‘real’ vs. ‘perceived’ separation as risk factors.

Independent twin studies have demonstrated CPL as predictor of some (4–5%) 
phenotypic variance in susceptibility to PD [49, 50]. However, the associations 
between CPL events and retrospective assessments of childhood SAD have been 
reported as close to 0 [42, 49]. We have postulated that there may be multiple cas-
cades that CPL may initiate to alter the development of SAD and PD. One cascade 
(Fig. 1) may occur wherein early CPL predisposes an individual to later develop PD 
in the absence of clinically defined childhood SAD. An alternative cascade (Fig. 1) 
could exist such that a child meets the symptomatic criteria for SAD during child-
hood which later develops into PD [51]. Developmental cascades would be compli-
cated by heritable behavioural traits from parents that create negative childhood 
rearing environments. Such traits could simultaneously (1) act to disrupt the fami-
ly’s environment preceding a CPL event, and (2) be inherited by the offspring [52].

Regardless of a link between early CPL and SAD in human studies, heritable 
behavioural factors, such as genetic predisposition to specific behavioural patterns 
or mental illness, may interact with a child’s environment, through CPL or other 
ELAs, to have a unique synergistic effect on SAD-PD disease progression [53]. 
This is why it is desirable to identify and quantify the separate effects of gene- 
environment correlation (rGE) and gene-environment interaction (GxE) to better 
understand risk processes in childhood SA and develop clinical tools for anxiety 
disorders [18, 52, 53].
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Fig. 1 Differential etiological pathways for developing CO2 hypersensitivity. Path A adversities 
affect directly CO2 sensitivity; Path B Family History of PD-AGO affects directly CO2 sensitivity; 
Path C: Family History of PD-AGO affects CO2 sensitivity via the meditational effect of 
SAD. PD-AGO, panic disorder-agoraphobia; Family History of PD-AGO: presence of PD-AGO in 
parents; SAD, Separation Anxiety Disorders by DSM criteria and quantitative measures

2.5  CO2 Hypersensitivity as an Intermediate Phenotype 
of SAD and PD/AGO in Humans

While SAD and PD were being recognized as two stages of a shared liability in two 
different temporal windows, their shared trait of CO2 hypersensitivity was first 
described and has been consistently replicated [15, 16, 49, 54–56]. CO2 constitutes 
an adverse stimulus across most living organisms, and all mammals—including 
man—respond to increased CO2 in inhaled air by enhancing ventilation, arousal, 
anxiety and by promoting active avoidance of environments high on CO2 [57].

Human CO2 hypersensitivity can be operationalised by exaggerated respiratory 
and/or emotional responses to CO2-enriched air mixtures that are employed in ad 
hoc provocation challenges. Several protocols exist that act as a CO2 respiratory 
challenge to determine an individual’s sensitivity [58]. Of note for distinguishing 
PD patients from controls, a 35% CO2–60% O2 challenge and a 5–7% CO2 chal-
lenge (approximately the physiological concentration in the human lung) have been 
used. Both protocols have their own characteristics, advantages, and limitations. 
The 35% CO2 challenge closely mimics the sudden rise of respiratory symptoms 
experienced during panic attacks, whereas the 5–7% CO2 challenge creates a slower 
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onset of anxiety symptoms in sensitive individuals. It has also been shown that the 
35% CO2 challenge may cause a spike in circulating cortisol, suggesting different 
mechanistic aetiologies for the onset of panic symptoms [59].

The recognition of CO2 hypersensitivity in both SAD and PD suggests that it can 
be used as an intermediate phenotype of the two conditions. In the context of SAD 
and PD, the neurophysiological hypersensitivity to CO2 in both conditions repre-
sents the intermediate phenotype. The utility of an intermediate phenotype arises 
through investigating its genetic and epigenetic underpinnings, and using those data 
to explain, model, and treat the two conditions [60]. Our group and others have 
repeatedly demonstrated the presence of the CO2 hypersensitivity phenotype in 
human observational studies of SAD and PD [61, 62]. Additionally, we have shown 
that genetic traits influence the anxious response to the 35% CO2 challenge in 
humans. These effects were distinct from genetic influences of pre-CO2 baseline 
anxiety [63]. In twin studies from a Norwegian cohort, we showed that SAD, CO2 
hypersensitivity, and PD co-presentation was 89% influenced by common genetic 
factors [49, 55].

In the same Norwegian twin cohort, environmental effects influenced the liabil-
ity of developing SAD and PD. CPL, everyday stressful events, and female gender 
also reliably predicted a heightened CO2 hypersensitivity in Campo’s twin data set 
[64]. After correcting the best-fitting model to drop shared environmental effects, 
except for CPL, we showed that CPL accounted for a significant proportion (11%) 
of the covariation of SAD, PD and CO2 hypersensitivity [49]. Consistent with an 
environmentally influenced etiology for SAD and PD, a meta-analysis of 31,859 
twin subjects from the USA, Europe, and Australia found shared environmental and 
non-shared environmental factors to contribute to 17% and 40% of the difference in 
SAD presentation, respectively [34].

In a subsequent analysis of gene and environment interaction (a causal interplay 
whereby environmental factors moderate genetic effects on phenotypic presenta-
tion), heightened CO2 sensitivity was partially explained by a GxE effect, in addi-
tion to individual additive effects of genes and non-shared environment, including 
adversity [53, 65, 66]. Of note, adversity experienced in childhood and adolescence, 
not during adulthood, explained the GxE effects on CO2 sensitivity [66].

3  Murine Models of SAD, PD, and CO2 Hypersensitivity

Mounting evidence that SAD and CO2 hypersensitivity have shared etiological 
roots, that SA is present in all mammals, and that responses to CO2 are amenable to 
laboratory measurements, make murine SA/SAD modelling particularly valuable. 
Studying these connections in humans is challenging as the only study design that 
can be used is naturalistic, which imparts confounds and limitations [17]. Because 
of the ability to control and manipulate the environment and consistently model 
adversities, rodent studies can yield an accurate look into the intricacies of the GxE 
at play in SA/SAD and CO2 reactivity [6, 7, 17, 65]. The higher population turnover 
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also allows for greater temporal resolution when intergenerational effects are being 
studied, also enabling study of therapeutic safety and efficacy.

3.1  Murine Modelling of PD Using Early Life Adversities 
and Neonatal Maternal Separation

Maternal care is crucial to the survival and development of newborn mammals. It 
follows that suboptimal maternal care, whether its duration truly impacts the care of 
the newborn pups, acts as a form of early life adversity (ELA). The effect of such 
ELAs is influenced by the duration and intensity of the adversity, the presence or 
absence of supportive factors to the newborns, and the developmental stage that the 
newborn is in. Several protocols exist wherein newborn mice are separated from 
their mothers with widely varying parameters of separation duration, frequency, and 
re-uniting [67, 68].

One protocol used to model SA/SAD through maternal separation is the neonatal 
maternal separation (NMS) method. The protocol operates through separating new-
born rat pups from their mothers for 3 h per day consecutively on postnatal days (PND) 
3–12. During the daily separation event, the pup is placed in a temperature- and humid-
ity-controlled incubator to prevent any tactile stimulation or interaction with the mother 
or other pups. Following the 10-day separation protocol, the pup develops under a 
normal care environment until behavioural and biological measures are taken. The con-
trol group for NMS pups are newborns that do not undergo the 3 h separation from 
PND3-12 [69–71]. The NMS method in rats induces anxiety- like behaviour, causes 
adults who were separated as pups to exhibit a higher degree of variability in respira-
tory tidal volume, and a sex-specific change in the respiratory response to enriched CO2 
air mixtures [69, 72, 73]. The sex-specific effect is a 63% greater respiratory response 
to elevated CO2 concentration, while males experienced a 47% decrease in respiratory 
responses when compared to controls. Interestingly, these findings correlate with the 
higher prevalence of PD in women. Overall, the findings highlight distinct areas of 
overlap between NMS rats and human PD; namely, parental separation as an ELA and 
a sex-specific effect on respiratory homeostasis [17].

3.2  NMS Murine Model Mechanisms for Altered Development 
and CO2 Response

How NMS exerts its effects on behavioural phenotype is not fully understood. 
Posited hypotheses include a lack of maternal stimulation, a change in maternal 
behaviour upon the pups return from separation, and the transmission of stress hor-
mone via maternal milk as underlying factors in neonatal development [74]. In line 
with a hormonal hypothesis, NMS pups display elevated levels in circulating corti-
sol 24 h after the last separation period [75]. Circulating cortisol in neonates of this 
age is typically low, raising the possibility of cortisol-mediated changes in develop-
ment [74, 76]. NMS also disrupts homeostatic control of the 
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hypothalamus- pituitary- adrenal (HPA) axis by inducing elevated levels of adreno-
corticotropic hormone (ACTH) and cortisol. However, these results are sex-specific 
and only found in female rats. Though a mechanism has not been empirically devel-
oped for NMS- mediated developmental changes, it remains possible that cortisol’s 
ability to bind nuclear receptors and alter gene expression during development 
influence the behavioural phenotype of NMS rats.

Explaining the physiological mechanism relating ELAs with heightened CO2 
sensitivity has grown in interest due to the role that CPL plays in respiratory control, 
SAD, and PD psychopathology [53, 65, 66, 69, 72, 73]. ELA’s negatively affect 
cognition and behaviour by altering the development of central nervous system 
(CNS) structures [77–80]. Similarly, NMS rat preparations have shown dysregu-
lated incorporation of baro-, chemo-, and pulmonary receptor afferents as contribut-
ing factors to altered CO2 sensitivity [81, 82]. The differential receptor incorporation 
occurs by activating the central amygdala in female rats, while in male rats, no 
CNS-based CO2 sensitivity change was seen [81–83]. Additionally, these studies 
demonstrated no change in peripheral chemoreceptor physiology suggesting a cen-
tral, versus a peripheral, site for NMS pathophysiology [84]. The sex differences in 
male versus female rats are complicated by sex differences observed in the barore-
flex and Hering-Breuer reflexes of anesthetized samples. The differences point 
towards anesthesia-sensitive neural structures as possible sites for the integration of 
pathological CO2 sensitivity [81].

Another site thought to be involved in NMS-mediated CO2 hypersensitivity is the 
amygdala [17]. However, this notion is contradicted by data from studies of humans 
with amygdala lesions. Individuals with bilateral amygdala damage still display 
panic behaviour in response to the 35% CO2 challenge [85]. Although it may seem 
as if the amygdala is not involved, some have interpreted the lesion data to hypoth-
esize that the connectivity between the amygdala and other structures, rather than 
the amygdala itself, is involved in triggering panic. However, findings in humans 
and work by other groups also suggest that other CNS structures, such as the medulla 
oblongata, the brainstem, and the periaqueductal grey matter, are implicated in the 
CO2 panic response [10, 61]. Nevertheless, the exact neural mechanism for NMS- 
mediated CO2 hypersensitivity has not yet been uncovered and requires further 
investigation.

3.3  Repeat Cross-Fostering Murine Model of SAD, PD, 
and CO2 Hypersensitivity

The NMS protocol is not without limitations. Long-term behavioural and hormonal 
findings differ between studies, and methodological differences further compound 
limitations [17, 86, 87]. The repeated cross-fostering (RCF) is another methodology 
employed to interfere with murine maternal care, that is based on cross-fostering 
(CF). CF, initially developed for managing pathogen infections in murine lab colo-
nies, entails removing newborn mouse pups from their biological mother and plac-
ing them in new cages to be fostered by another lactating female 24–48 h after birth 
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[88]. Interfering with pup rearing at such an early stage likely interferes with the 
odour-mediated attachment bonds formed between mother and newborn that signal 
safety, food, and warmth [89]. Numerous physiological ramifications of CF have 
been demonstrated and include body weight changes, emotional behaviour differ-
ences, metabolic and cardiovascular strain [90–95]. These effects are considered 
novel changes as they occur while maternal care and nutrition remain sufficient.

The advent of the RCF model, driven by our group, similarly interferes with 
early maternal bond formation. RCF differs from CF in its repetition of separation 
events. The methodology takes outbred mouse pups and cross fosters them to new 
adoptive mothers for 4 days after birth [96]. On PND0 pups (Fig. 2, top) spend the 
day with their biological mother, then a new adoptive mother every 24 h from PND1 
to PND4. During the individual CF events in the PND1-PND4 interval, the mother 
is initially removed from the cage followed by the litter being removed. The removed 
litter is then placed into the empty cage of an adoptive mother whose biological 
pups have recently been removed. The pups are briefly left motherless while the 
cage is covered in the adoptive mother’s bedding. Finally, the adoptive mother is 
placed in the cage. After the adoptive mother is added to the cage on PND4, there is 
no change in maternal fostering and normal care routines take place until weaning 
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Parental crosses to obtain F1 RCF animals. Red arrows depict experimental conditions selected for 
epigenetic analysis. PND Postnatal day, d Dams, s Sires. (Source: [97])
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on PND28. To mitigate differences between RCF pups and controls, control litters 
are picked up daily, reintroduced into their home cage, semi-covered with home 
cage bedding, and have their biological mothers returned within 30 s. As well, adop-
tive mothers are lactating dams who have pups of similar age to their fostered litters 
[17, 96].

RCF pups on PND8 respond to isolation with heightened ultrasonic calls (the 
murine equivalent of separation calls) when compared to control pups, a key dem-
onstration of SA-like behaviour. These same pups have an exaggerated hyperventi-
lation response to a 6% CO2 challenge, which remains from childhood through 
adulthood, and an avoidance to CO2 enriched air mixtures [96]. The change in CO2 
response is largely driven by increased tidal volume (a key physiological mecha-
nism to reinstate normal pH in temporarily CO2-acidified blood). Like humans at 
the onset of PD [15], RCF pups do not have elevated cortisol levels or altered 
expression of hippocampal corticosteroid receptors [96, 98]. In contrast, NMS mice 
display elevated levels of cortisol after the separation protocol [75]. An important 
finding in RCF pups is the change in genetic variance and heritability of RCF asso-
ciated increase in tidal volume response to 6%CO2 stimulation [96]. Increased vari-
ance and a nearly two-fold increase in heritability of CO2 hypersensitivity were 
found when comparing tidal volume (Vt) during a 6% CO2 challenge between 
related cross-fostered (siblings and half-siblings), unrelated cross-fostered, and 
control mice [96]. The RCF findings are indicative of GxE interactions between 
RCF as a specific type of ELA and CO2 hypersensitivity that have been found in 
human twin studies of CO2 reactivity [66]. Strengths of the RCF protocol are its 
non-inferential nature of responses to CO2 enriched air mixtures and panic-like 
behaviour [99]. The findings in RCF pups are not limited by unintended procedural 
consequences either, as maternal care including nursing, licking/grooming behav-
iour between RCF and control pups does not vary [96]. Later in life, RCF mice 
display a reduced response to natural rewards and an increased vulnerability to 
adverse events [100], that may be interpreted as ‘depressive-like’ behaviour. Overall, 
from a behavioural and physiological perspective, RCF pups demonstrate reliable 
CO2 hypersensitivity and offer insight into the associated illnesses of SA and panic.

3.4  RCF GxE and Epigenetics

The RCF protocol put forth a starting ground to investigate the underlying molecu-
lar etiology linking pathophysiology and behaviour linking respiratory physiology, 
SAD, and PD. Molecular mechanisms that drive GxE and the development of neo-
nates include histone protein modifications and DNA methylation [101]. These epi-
genetic changes can occur in response to environmental pressures, such as ELAs, to 
alter gene expression and promote survival of similar challenges in the future [102, 
103]. Interestingly, epigenetic signatures do not occur with equal probability across 
the genome and are correlated with the appearance of new mutations (hence poly-
morphisms), which potentially carry evolutionary implications [104].
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Therefore, it became our goal to understand how environmental ELAs, opera-
tionalized in the RCF model, influence epigenetic changes that could be applicable 
and relevant to human SA, PD and CO2 sensitivity. In doing so, we would confirm 
the validity and utility of our model, while simultaneously promoting the treatment 
of SAD, PD, and other anxiety disorders.

Epigenetic changes were first found through a genome-wide association study 
(GWAS) of the RCF mouse medulla oblongata, a major site, for the integration of 
chemoreception and respiratory physiology [105]. The primary histone markers 
used were H3 acetylation of lysine 9 and 14 (H3Ac), trimethylation of H3 lysine4 
(H3K4me3), and trimethylation of lysine 27 (H3K27me3). H3Ac and H3K4me3 
indicate gene activation while H3K27me3 indicates gene silencing [106]. The 
GWAS showed an association of the RCF protocol with enriched histone modifica-
tion and an extended association with 148 functional enriched genes. Upon tran-
scriptional analysis, enriched genes were identified as belonging to chemoception, 
nociception, and neurodevelopmental molecular pathways. Of note, the acid- 
sensing- ion-channel-1 gene (Asic1) showed enrichment and increased expression 
(by both SAGE and rea-time PCR analyses [105]). Acid-sensing ion channels 
(ASICs), are ubiquitously expressed in the brain (with expression in the medulla 
oblongata); they mediate pH levels sensing in the blood, as well as nociception, and 
amygdala-originated fear in response to CO2 [107, 108].

Consistent with the gene ontology analysis and the theoretical role of ASICs, the 
RCF mice also showed increased sensitivity to painful stimuli (formalin test), and 
heightened CO2 response [105]. A link to human disease can be initially seen 
through the human ortholog of asic1 in humans, ACCN2, as it is associated with 
PD, amygdala function, and CO2 hypersensitivity [109, 110]. In summary, the RCF 
model of SA, panic, and CO2 hypersensitivity demonstrates utility as it: (1) showed 
that histone modification and ASIC1 are molecular substrates that contribute to a 
GxE, which may deeply affect the development of SA, nociceptive hypersensitivity, 
and CO2 hypersensitivity; (2) set the precedent that future diseases, particularly 
those that investigate gene-environment interactions, may be effectively understood 
using controllable murine models and; (3) demonstrated how epigenetic markers 
may serve in the future as predictors of psychopathology [105].

The epigenetic findings in RCF mice are strengthened from their validation in 
human study of SA, PD and CO2 hypersensitivity. When comparing DNA meth-
ylation changes from the medulla oblongata of RCF mice to human female mono-
zygotic twin pairs discordant (MZD) for CO2 hypersensitivity, similar 
transcriptional regulatory regions and repeated elements were identified [97]. In 
these investigations RCF mice (F0) were bred to yield offspring (F1) who were 
raised in a normal (no separation or ELAs) environment (Fig. 2, bottom). F1 mice 
demonstrated CO2 hypersensitivity indicating an intergenerational transmission 
of the RCF induced phenotype [96, 111]. Interestingly, these F1 medullary changes 
are consistent with that of RCF(F0) mice and female monozygotic twins who 
were discordant for CO2 hypersensitivity. The shared methylation changes were 
prevalent in genes related to pH acidification homeostasis, chemoreception, anxi-
ety, and neurodevelopment. Amongst these genes, ASIC2 was identified, further 
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strengthening the potential role of ASICs and pH homeostasis in mediating GxE 
in SA and CO2 hypersensitivity [97].

The RCF model is useful as it possesses potential as a springboard for therapeu-
tic development and testing. Our group has performed a follow-up study in RCF 
mice aimed at testing the relevance of ASIC1 in CO2 responses through pharmaco-
logical antagonism [112]. We found that a nebulized dose of ASIC antagonist 
amiloride, traditionally used to treat high blood pressure, was prophylactically 
effective in reducing Vt during a 6% CO2 challenge and thermal pain hypersensitiv-
ity [112]. The amiloride data have several implications. First, the success of nebu-
lized amiloride that passes the blood–brain barrier, versus the lack of efficacy of 
intraperitoneal amiloride, confirms the CNS mediated response to CO2 enriched air 
mixtures. Second, the notion that ASICs and acid-sensing play a crucial role in SA 
and panic was strengthened. Importantly, the validity of RCF as an effective model 
for human SAD was strengthened.

3.5  Pain, Nociception and Anxiety

It is interesting that McLean’s [1] own formulation of the evolutionary relevance of 
SA included ‘pain’ amongst the caregiving urgent demands that are conveyed by the 
separation call, and that our laboratory yielded ASICs-mediated ‘altered nocicep-
tion’ amongst the pathways that are most strongly related to the SA-evoking RCF 
paradigm [97, 105] This calls for a reflection on the relationships between common 
chronic pain and anxiety in the developmental years.

Chronic pain affects between 8% and 12% of adolescents aged 11–17 years 
and 16–20% of youth/young adults in North-America and Europe [113, 114]. 
Adolescent pain is often persistent into adulthood [113–115] and occurs without 
a recognizable relationship to a medical condition. There is growing epidemio-
logical evidence -echoing similar findings in adults [116] - that childhood/adoles-
cent pain problems are associated with anxiety [40, 117]. While practitioners may 
be prone to invoke direct causal effects (e.g., pain triggers anxiety, or vice-versa) 
as a justification (see [118] for a critical appraisal of this simplistic hypothesis), 
genetic-epidemiological approaches yield alternative, falsifiable explanations. 
According to our recent systematic review, the majority of twin studies of the co-
occurrence of chronic pain and internalizing conditions found substantial covaria-
tion of genetic and/or environmental factors as the best-fitting explanation, with 
only a minority of studies supporting the possibility of phenotypic causation 
[119]. The only two available twin studies of adolescent pain and anxiety/depres-
sion are consistent, and indicate that shared genetic and environmental factors are 
the most plausible explanation for the co-occurrence of adolescent pain and anxi-
ety/depression [40, 120]. Of relevance, early life adversities including CPL are 
associated with heightened risk of child/adolescent pain [121] and our preclinical 
finding of enhanced ASIC-1 expression and altered nociception through epigene-
tic mechanisms has been independently replicated by preclinical models of peri-
natal adversities [122].
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Pain-anxiety comorbidity also carries important clinical and societal implica-
tions. Data suggest that adolescent persistent pain and internalizing disorders may 
constitute a gateway to premature, more prolonged, and more hazardous opioid 
prescription [115, 123], in turn a risk for diversion, abuse and possibly overdose 
[124]. Consistent with these data, the first national US longitudinal analysis of pre-
scription drug misuse indicated that opiate prescriptions in adolescence predict tra-
jectories of substance use and abuse [125]. Taken together, our findings that a single 
dose of nebulised ASIC antagonist amiloride restores both anxious and nociceptive 
responses in RCF animals [112] and that amiloride nasal spray shows ideal stability, 
pharmacokinetic and safety properties [126–128] open some promising potential 
pharmacological avenues in the treatment of these conditions.

4  Model Limitations and Future Directions

As with all models of biological systems, NMS and RCF models of SAD, PD, and 
nociceptive hypersensitivity have limitations. In all non-human models, species–
species differences exist, as do challenges in assigning human responses to mam-
malian action, and assessing cognitive, emotional, and behavioural outcomes.

Throughout the development and study of RCF mice, we pursued a mechanistic 
understanding through which CO2 hypersensitivity may be linked to adversity and 
processes underpinning some specific psychiatric conditions [96, 97, 105, 112]. 
However, the RCF model is limited in that hyperventilation-induced pH changes in 
the blood alter other behavioural traits and physiological measures, such as blood 
pressure and heart rate [108]. As well, CO2 hypersensitivity is neither 100% specific 
nor comprehensively associated with SAD or PD [10]. Furthermore, some have 
suggested that differential CO2 hypersensitivity is indicative of a predisposition to 
anxiety rather than a novel GxE interaction [129]. Yet multiple analyses suggest 
otherwise. Genetic factors that influence anxiety pre-CO2 have been identified and 
demonstrate independence from other genes enriched by CO2 challenge [63]. 
Therefore, it is likely that although there may be some contribution of baseline anxi-
ety to environmentally influenced CO2 hypersensitivity, the effect cannot be reduced 
to primarily latent anxiety behaviour. Lastly, individuals with high trait anxiety have 
demonstrated a proneness to have great subjective responses to placebo conditions 
[130]. Such responses are not seen in those with heightened reactions CO2.

In future, the RCF model needs further characterization to better understand the 
relationships between CO2 hypersensitivity, SAD, and PD. Specifically, profiling 
behavioural readouts such as avoidance/preference and exploratory behaviour will 
yield a more comprehensive understanding of the RCF phenotype [112]. 
Additionally, the role of ASICs in CO2 hypersensitivity may be novel but may also 
be one of multiple mechanisms involved in ELA-enhanced SA. RCF may induce 
microglial-mediated acid-sensing or inflammatory responses that alter pH homeo-
stasis in the brain, mechanisms which are both being investigated in anxiety disor-
der (AD) and PD studies [131, 132]. It would be desirable to elucidate the role each 
mechanism may play in psychiatric respiratory physiology.
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Due to the RCF paradigm’s induction of altered nociception in addition to CO2 
hypersensitivity, and enhanced SA-like behaviour, another unique avenue of future 
research lies within understanding the relationship between chronic pain and psy-
chiatric illness [47, 48, 112]. Chronic pain affects over 20% of individuals with 
mood/anxiety disorders, and its co-presentation in RCF mice carves a potential path 
for further investigation of these comorbidities, their potentially shared underlying 
mechanisms, and the role of ASICs and pH-respiratory homeostasis [47, 48, 116]. 
Lastly, RCF modelling has great implications for human disease. Data generated 
from amiloride drives the validity of RCF modelling but also serves as a stepping- 
stone for human pharmacological study [112]. As we demonstrated a dual reduction 
in CO2 hypersensitivity and enhanced nociception, a logical next step would be to 
consider testing nebulized amiloride in human subjects with SAD and PD. Amiloride 
has been previously used in humans for treatment or experimental treatment of cys-
tic fibrosis and migraine, allowing demonstration of its safety [133, 134]. 
Furthermore, a recent study suggests that human ASICs have larger effects in cell 
culture when compared to mouse orthologs, allowing one to theorize that amiloride 
will not only have an enhanced effect over the RCF mice, but might carry a similar 
benefit in humans [135].

Finally, we recently demonstrated that the RCF paradigm is associated with 
enhanced hyperventilation in response to hypercapnia and nociceptive sensitivity 
among the first generation of RCF-exposed animals, as well as amongst two succes-
sive generations of their normally-reared offspring, through matrilineal transmis-
sion [136]. This phenotypic transgenerational transmission went hand-in-hand with 
transgenerational enhancements of ASIC1, ASIC and ASIC3 messenger RNA tran-
scripts in central neurons of the medulla oblongata and the periaqueductal gray 
matter (two key brain areas for respiration and nociception) of RCF-lineage animals 
[136]. A single, nebulized dose of amiloride renormalized respiratory and nocicep-
tive responsiveness, again in a transgenerational fashion across the entire RCF lin-
eage [136]. These findings reveal how, following an early-life adversity, a biological 
memory reducible to a molecular sensor unfolds, shaping adaptation mechanisms 
over three generations. In addition to being entwined with multiple correlates of 
human anxiety and pain conditions, our findings indicate nebulized amiloride as a 
sensible therapeutic avenue.

5  Summary

SA is one of the most ancient mammalian traits, which has the potential to disrupt 
physiological balance to become pathological and present as SAD. Human studies 
guided initial insights into the disease, such as its clinical continuity with PD, its 
external influences from ELAs in childhood, and the respiratory phenotype of 
heightened CO2 sensitivity. Studying SAD and PD in humans in this manner can 
only have limited utility due to inevitable constraints involved in human study. 
Utilizing mammalian models, such as the NMS and RCF models discussed here, 
can impart greater clarity and potentially provide new treatment targets. Murine 
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models of SAD/PD play a role in the ‘human-to-animal and back’ translational 
framework as they arose from human observational and naturalistic data, develop 
testing and expansion of study of targets further in mice, for later application and 
comparison to human disease.

The NMS and RCF models uniquely mimic human disease in their behavioural 
readouts as well as their presentation of CO2 hypersensitivity, an intermediate pheno-
type in human SAD and PD. The current data suggest that CO2 hypersensitivity is a 
common trait in both conditions which childhood adversities can influence through a 
gene-environment interaction mechanism. Furthermore, using an alternate genetic 
marker identified based on these notions and pharmacological intervention, we have 
rescued CO2 hypersensitivity and thermal pain sensitivity induced by RCF. There are 
many lines of inquiry to follow in the future, but the works presented here suggest 
that RCF and NMS models may have great utility in the study and potential treatment 
of human SAD, PD, as well as a potential probe between the link between pain and 
anxiety disorders. These genetic links can be employed in further guiding human 
research, biomarker discovery, and therapeutic development and testing.
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The Psychodynamic Significance 
of Separation Anxiety
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Current understanding of the diagnosis of separation anxiety has evolved to encom-
pass people of all ages and developmental stages who suffer from disproportionate 
worry and fear when faced with separations from close attachment figures. 
Historically “separation anxiety” was used to describe normative as well as exces-
sive distress in children when separating from parents from infancy onward. By 
early childhood, the distress from separation anxiety can interfere with a child’s 
ability to explore his/her environment and can limit which activities a child can 
engage in including typical and expected activities such as attending school. 
Recently, it has become clearer that in adulthood a resurgence of childhood fears or 
a new onset of concerns may arise in the context of circumstances experienced as 
threatening or associated with normal or pathological threats to mortality that also 
carry with them the threat of separation: such as acknowledging the aging of parents 
and concern for their well-being as they become infirm or dependent. Separation 
distress commonly emerges in relation to romantic partners, or as a parent’s chil-
dren grow, become more autonomous, develop, and individuate. This understanding 
of separation anxiety as manifesting across the developmental spectrum is reflected 
in the changes in the DSM-5, where for the first time, it is listed among other anxi-
ety disorders, as opposed to being classified as a childhood disorder. Recent research 
has also uncovered frequent comorbidity with other anxiety disorders [1] as well as 
mood disorders [2, 3] and less frequently with impulse control disorders [4]. This 
helps illustrate the psychobiological and developmental consequences, and neuro-
psychological associations of separation anxiety.
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1  Normal Psychobiological Origins of Infant Attachment 
and Separation Responses

There is an evolving and complex literature over the past century on both normal 
and dysregulated early childhood attachment and separation anxiety that we use as 
background for this chapter although we can only briefly summarize it here (see for 
example [5, 6]). Severe anxiety arising from separation from primary caregivers and 
attachment figures in early childhood in both mothers and their small infants carries 
evolutionary advantages for survival among mammals and is adaptive, promoting 
survival of young and defenseless members of the species, and furthering social 
cohesion [7–10]. Infant and parent–infant observational studies conducted in the 
1940s and 1950s by Anna Freud at the Hampstead War Nurseries and by Margaret 
Mahler in New  York led to the understanding of the developmental process of 
mother–infant symbiosis, as well as the separation and individuation process neces-
sary for healthy development. D.W. Winicott said “…there is no such thing as an 
infant, only mother and infant together [11],” highlighting the profound way in 
which the normative developmental task of infancy and early childhood and of 
mothers (primary caregivers) is specifically to first become an attached psychologi-
cal unit and then to use this stable attachment to establish separate, individuated 
identities. John Bowlby developed the concept of “a secure base” from which a well 
attached mother–infant dyad produces an infant who can comfortably explore the 
environment and begin to establish a healthy sense of him/herself as separate from 
their loving parent who they trust will continue to be there for them on their return 
(8). Out of this early work a body of literature emerged aimed at elucidating the 
necessary components of a “good enough” parent–infant attachment pair in which a 
secure attachment can be established [12–15]. This includes a primary caretaker 
who is available, responsible, and protective, but not overly controlling, and an 
infant who is physically able to be held and soothed and develops responses such as 
a social smile and language such that the relationship is mutually satisfying. These 
two actors are both affected by their shared and individual environments. Access to 
sufficient food, shelter, and safety affect both parent and child. Instability of these 
basic needs as well as the need for nurture can trigger fear and can interfere with 
normal attachment. The fear system is activated in the service of normal develop-
ment in various contexts, such as when an infant is passed from a parent’s arms to 
another’s, and that infant resists this separation in line with the likelihood that there 
is in fact a hierarchy of caretakers who are less familiar to the child, and likely 
decreasingly committed to the well-being of the child. An example of the power of 
primary attachment relationships and the way they are central in children’s learning 
how to navigate their environment has been termed “social referencing” and has 
been studied in various contexts [16–18]. An example of this is when a child comes 
to a precipice such as at the top of a staircase and stops, looking back at their mother 
in order to better understand the situation and how to act [16]. In a normally devel-
oping trusting mother–infant attachment relationship, the infant takes the mother’s 
cues about what is safe and what is not. The typical loving mother will look back 
with a look of concern, which naturally furthers the child’s temporary paralysis 
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keeping the child safe at the top of the stairs and allows the mother time to rush to 
her side to pick her up or to verbally guide the child toward safer ground. The dis-
tracted, or depressed mother may not look at her child at all, thus providing unclear 
signals to the child about how to proceed. This child may proceed and hurt herself 
falling down the stairs, or conversely, become overly cautious avoiding stairs alto-
gether, as she cannot trust that anyone is reliably paying attention and would be 
there to guide her. An insufficient maternal–infant bond, lacking in trust and nego-
tiation of safety, as well as mutual understanding may prepare the ground for an 
insecurely attached dyad developing into a pathological degree of separation 
anxiety.

Healthy infants develop a hierarchy of attachment with their primary caretaker, 
usually the mother, at the top of the hierarchy somewhere around 7 months of age, 
and they clearly communicate this preference through crying/complaining when 
separated from that preferred figure.

Clinical Example
Eli was a healthy 7-month-old infant who was sensitive to stimulation and would 
cry if put down in the crib, however, if held, he would quickly soothe and settle 
down for sleep. When sitting in the stroller with the cover on he would complain and 
cry until the cover was lifted, and he could engage with his parent with an exchange 
of smiles or frowns. When he reached out and mother reached back to touch his 
hand he would smile with clear pleasure. However, if mother lifted him out of the 
stroller and tried to pass him to an extended family member or friend he would cry 
with great seriousness until he was returned to his mother’s arms.

Even in the presence of a healthy and normal sense of basic trust developed 
between parent and child, and normal separation distress, real or fantasied events in 
which a child (and parent) experience existential threat can activate the fear system 
and destabilize the sense of “home base” established with “good enough” parenting. 
No longer does the child feel that the parent can and will protect them from harm. 
Simultaneously the parent’s sense of omnipotence in protecting their child can 
become quite shaken. This may lead to symptoms of separation anxiety as one or 
both over-emphasize the need to be together as a way of undoing this new frighten-
ing experience of external trauma (war for example).

Clinical Example Continued
At 36 months old Eli had his first serious allergic reaction. He was treated fairly 
rapidly at home with an antihistamine and alpha agonist and he recovered, although 
the source of the allergy was unknown. After he experienced a few more moderate 
allergic reactions, the family had allergy testing done and were able to avoid his 
consuming the allergenic foods. At age 4, he had a severe allergic reaction at a fam-
ily gathering requiring the use of an epipen administered by his mother. That fall, 
Eli was set to begin kindergarten. Every day during the first week of school, Eli 
became extremely distressed when getting dressed for school, requiring his mother 
to come in and help dress him, something that did not happen on weekends. He 
could barely eat breakfast and cried, clinging to his mother at drop off, delaying his 
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entry into the classroom. After a consultation with a child psychiatrist, mother 
started writing him decorated notes each morning at breakfast that she would put in 
his lunch box. Also, mother and Eli developed a “special goodbye” where they 
would hug and mother would sing “mommy comes back, she always comes back to 
get you,” from a video they played at home. By the second week, Eli was able to 
head off to school with minimal distress.

The physiological response to real threat may be activated in the absence of 
external threat when there is some dysfunction in the relationship between mother, 
child, and the environment. The dysfunction may be due to problems with any of the 
three key elements of the system: infant, mother, or environment, and the ways in 
which these key elements interact. The degree of severe dysregulation and anxiety 
experienced by young children when separated for long periods of time from their 
mothers/caregivers can be so disorganizing as to thwart normal physical and psy-
chological development, in what Rene Spitz termed “anaclitic depression,” a condi-
tion in which children become utterly withdrawn and fail to thrive [19, 20]. 
Traumatic environmental circumstances can affect mothers’ ability to attach to and 
care for their small children, and small children can develop post-traumatic syn-
dromes (PTSD) to the degree to which mothers themselves report emotional impair-
ment [21], including depression and emotional effects of trauma [22]. Thus, 
mothers’ emotional stability and emotional health and external circumstances can 
exert either a protective or a dysregulating impact on small children’s emotional 
adaptation and development of a secure formative attachment [21, 23], prompting 
the re-framing of Winicott as “there is no such thing as a mother, only a mother and 
infant in the context of their circumstances [23].”

Maternal capacity for reflective functioning (RF) has been an important area of 
research in the last 20 years. This concept is closely related to those of internal 
working models. Reflective functioning in the context of parenting is the capacity to 
reference the child’s mind in one’s own mind. In this way a mother may reflect back 
to a child how his mood or attitude appears through facial expressions, and words 
so that they share an emotional experience such as joy or frustration. The child, in 
seeing their inner world reflected back, can organize internally (come to develop 
his/her own improved reflective capacity of his/her own mind) more readily. This is 
considered to be a key mediator—from a clinical perspective—in the development 
of affect regulation [24]. Recent research is elucidating some of the essential ele-
ments of reflective functioning, and the different contributions of various primary 
relationships such as fathers as well as mothers [25]. Halfon and Bekar [26] showed 
that there was an association between increased use of “mental state words” in 
which a parent was able to linguistically reflect back on the inner life of the child, to 
facilitate scaffolding of affect regulation. These mental state words were divided 
into five categories: (1) emotions, (2) cognitions, (3) perceptions, (4) physiologic, 
and (5) action. Reflective functioning that engages these five key areas of internal 
life and shared relationship building is central to the development of trust and the 
capacity for knowing one’s own mind and that of others. A brief child–parent inter-
vention, mothering from the Inside out (MIO) [27, 28] has been developed to 
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improve maternal attunement and attachment to their young children in high risk 
populations of addicted mothers and mothers who survived abuse in their own 
childhood. The treatment appears to work by improvements in maternal RF, and has 
thus far appeared to improve maternal–infant bonding, decreasing separation anxi-
ety and the cycle of abuse.

Clinical Example
Mary was a 2-year-old twin, whose twin sister, Josephine was born with a serious 
neurologic anomaly requiring repeated surgeries from birth until age 2, with the 
expectation that she would likely require three or more further procedures as she 
grew. Both parents were loving parents who very much wanted these children how-
ever, mother had a prolonged recovery from the delivery such that she was unable to 
nurse both girls, and Mary was sent home before mother and Josephine. Both parents 
had demanding jobs outside the home, and Jo’s medical needs were so demanding 
that both mother and father were quite anxiously engaged in her care leaving little 
time for Mary. What time they had was shared with great pleasure and mutual 
engagement. This allowed for Mary to develop as a happy and resilient infant. Mary 
grew and developed normally until at age 2 ½ her sister had a sudden neurologic 
event, sending her and their parents to the hospital, which further limited interaction 
between Mary and her parents due to parental fatigue and the—common enough—
parental concept under difficult circumstances like this that Mary “was healthy and 
fine so needed little from them.” Overnight Mary became an irritable, easily dis-
turbed toddler. After mother and Jo returned home Mary stopped talking in public 
and sobbed and could not be comforted each morning when mother left for work, she 
became quite aggressive with her twin and with their new baby sister, and she no 
longer tolerated being dropped off and left to participate in learning activities with 
other children in her nursery school. Even the babysitter became frustrated as Mary 
seemed unable to speak, soothe or play unless both parents and siblings were all at 
home. Parents were at a complete loss and very frustrated that their “healthy child” 
was now displaying such “pathologic behavior.” Although she did not want to come 
into the office alone initially and did not speak at all for the first few weeks in ther-
apy, the therapist scaffolded Mary’s play with the use of narration of what she was 
doing in her play, and interpreted Mary’s silence as a return to her baby years before 
she “had words when scary things happened, and your sister and parents disap-
peared.” In therapy, after Mary began to speak, the therapist also learned that Mary 
felt the need to silence herself because of her anger at her sister who “got all the 
attention.” In the following weeks she was increasingly able to engage in the play 
therapy with words and actions, and at nursery school she began to speak and 
participate.

While dysregulating anxiety with separation is normal in very young children, 
if it persists into later childhood and adulthood, or appears anew, it becomes 
linked to increasingly disrupted perceptions of self and others and carries with it 
chronic difficulty in maintaining emotional homeostasis and emotion regulation 
[10] threatening development of normal object relations [29, 30]. Individuals 
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suffering from separation anxiety feel unable to function without the presence of 
mother or another close attachment figure, without whom the person feels over-
whelmed and terrified [7, 8, 10].

Animal (mammalian) models exist of both normative, and dysregulated forma-
tive attachment relationships, that presage lifelong emotional difficulties in both 
rodents and primates [10]. Young rats bred to have high levels of calling responses 
(a sign of distress) when separated from their mothers showed profound autonomic 
changes when separated from their mothers. As adults, they were slow to emerge 
from protective enclosures and showed a passive, “helpless” response to a swim test 
used to determine “depressive” and “anxious” responses in rodents [31, 32]. Mother 
bonnet macaques rejected their infants when they were subjected to environmental 
stressors during pregnancy, specifically, a variable feeding delivery pattern in a lab-
oratory [33–35] . These environmentally stressed mothers had difficulty forming 
bonds with their infants, remaining distant and distracted, and their offspring were 
“timid” and were observed to be evidently anxious throughout life [33]. High levels 
of maternal stress or anxiety appeared to mediate these changes. Early research with 
human infants and children showed similar findings that of the many factors consid-
ered to be important most significant in the development of separation anxiety, 
maternal anxiety appears to be central [36].

Clinical Example
Kate was an 18-year-old high school senior who had found herself suddenly cut off 
from friends and teachers during the COVID-19 pandemic when her school shut 
down. She was now home with her anxious, overly protective mother and pleasantly 
disengaged father who were also suddenly cut off from their usual routines and 
social exchanges outside the house at their places of work. Both parents had worked 
full time throughout Kate’s life and had left after dropping her off at school and 
returned after dinner and bath when she was little, and after dinner as she grew 
older. Kate had been raised with the help of babysitters. Kate had found intimacy in 
relationships with babysitters who changed every few years and then with peers at 
school, in spite of being quite shy and quiet. She had always suffered low levels of 
social anxiety, but during the social isolation of the pandemic, she found herself 
anxious all the time. When schools finally re-opened, she was unable to leave her 
house and had panic attacks if either of her parents left home. At night she stayed up 
late worrying that one of her parents might die of COVID-19, or of a sudden heart 
attack, or that an intruder would enter their home and murder all of them. The fam-
ily had been fortunate enough not to lose anyone due to COVID-19. Some days her 
worries about everyone’s welfare became so overwhelming that she could neither 
eat nor attend to her schoolwork. Because of her school refusal and crying fits when 
pressed to leave the house the family sought treatment for her.

In her therapy Kate was able to explore her feelings of loss regarding peers and 
influential adults outside her home such as teachers, and also to explore her complex 
mixed feelings about her loving but generally absent parents and the emotional 
strangeness she had experienced during the period of the pandemic. She was able to 
explore her ambivalence about graduating from high school and moving on to 
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college. This set of discussions helped her to improve and participate again in school 
normally.

2  Adult Attachment Style and Separation 
Anxiety Disorder

The attachment literature and more recent psychiatric and psychological studies 
pertaining to separation anxiety in adults and children per se have largely existed 
alongside one another as separate-yet related-domains. It makes sense to articulate 
their relationship here, as these domains share at core the phenomenon of formative 
early childhood attachment relationships’ profound stabilizing, or destabilizing 
influences on other subsequent attachment relationships, and the related capacity 
for self-regulation and hence, of overall sense of personal stability. This may bear a 
relationship to the observed connection between separation anxiety and mood dis-
orders, as noted in the chapter on mood disorders. Scholarship pertaining to attach-
ment style and attachment dysregulation derives originally from careful, mostly 
psychoanalytic clinical observations and studies of children [6–9, 11, 19, 20], and 
studies of infant/mother attachment and separation individuation [37, 38]. Adult 
attachment styles and dysregulation have formed part of the backdrop of psycho-
analytic scholarship over the past century [6–9, 11, 19, 20, 37, 39–41], with inse-
cure attachment styles linked to problems in psychic structure formation [41], and 
to the development of personality disorders [36, 42, 43].

Attachment style in infants aged 9–18 months is described as falling into four 
categories, depending on how the child responds to a laboratory separation para-
digm, described as the Strange Situation, developed by Ainsworth [12]. These cat-
egories are operationalized as: securely attached, insecure-avoidant, 
insecure-ambivalent, and later an insecure-disorganized pattern was described by 
Main [44]. Maternal attachment status [45] as measured on the adult attachment 
interview [46] influences child attachment status as measured in the strange situa-
tion, although categories of insecure attachment do not necessarily align. Securely 
attached mothers tend to have securely attached infants, and insecurely attached 
mothers are likely to have insecurely attached children.

Separation anxiety disorder presents in children with anxious mothers [47], and 
separation anxiety and other anxiety disorders, particularly social anxiety disorder, 
in children can emerge as a developmental progression from a profound form of 
insecure attachment, called “behavioral inhibition” (BI) in young children, in which 
young children show extreme reticence, avoidance, and fearfulness in new situa-
tions [48, 49]. Children with BI were originally identified as being offspring of 
mothers with panic disorder. Sixty percent of children with BI do not go on to 
develop lifelong anxiety disorders, so although BI is a genetic and environmental 
risk factor for later development of severe childhood and later adult anxiety, merg-
ing into lifelong social anxiety, other severe anxiety disorders, and timidity, there 
are evidently protective environmental/epigenetic factors that can correct for this, 
including very nurturing parenting in rhesus monkey models [50, 51]. Dysregulated 
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fear (DF) at age 2 has been shown to presage childhood separation anxiety at age 4 
[52], and it seems clear that insecure early formative attachment relationships, influ-
enced as they are by genetic/neurobiological underpinnings including a lower 
threshold for limbic and sympathetic nervous system arousal [53] and anxious par-
enting patterns, including parental inability to manage childhood fears and anxiety 
[10] play important roles.

Clinical Example
Sara was a 36-year-old married mother of 2. Both of her parents were refugees from 
separate war-torn countries who had raised Sara in various countries where they 
were stationed as members of the United States diplomatic corps. She identified 
with both parental cultures and histories and although she was raised with English 
as her first language she was multi-lingual. She first presented with depression and 
extreme anxiety in the context of the birth of her second child. Sara had developed 
a profound postpartum depression after the birth of her first child and received brief 
therapy at that time and subsequently, developed a warm although anxious relation-
ship with that toddler. Between births she had suffered from some anxiety and com-
pulsive cleaning but was able to function. She was now terrified that the depression 
would return and that something terrible would happen to this new infant. She could 
barely sleep at night, fearful that the newborn would die in her sleep. At the same 
time her toddler refused to return to his nursery school program and mother was 
happy to keep him at home where she could keep a watchful eye on both children. 
Anxiety permeated the household, with Sara frequently terrified about dangers to 
her children. This time, her husband encouraged her to seek treatment so that she 
could better manage herself and care for her two children. I initially diagnosed her 
with postpartum depression and we met for psychodynamic therapy and her depres-
sion fairly quickly began to diminish. However, only through a realization that there 
was an underlying separation anxiety was she able to work through her own fright-
ening childhood experiences in psychotherapy. She had felt prominently and repeat-
edly abruptly displaced as a child, and over-protected by her vigilant mother; this 
recognition helped her anxiety to begin to resolve. Then, she was able to encourage 
her older son to return to nursery school and to put her infant to sleep in a separate 
room, finally was she able to believe that her infant could survive the night, which 
had been fuelled by her underlying terror that she herself had confronted, that she 
might not survive the night.

Maternal anxiety has repeatedly been shown to be associated with the develop-
ment of separation anxiety in children, but why and in what specific manner this 
transpires has not been fully explored. Orgiles et al. evaluated parenting style as a 
mediating factor in the development of separation anxiety in children. They describe 
an overprotective parenting style which does not allow for children’s autonomous 
function significantly leading to the development of separation anxiety. Punitive and 
inhibited parenting wherein parents’ displayed hostility and/or a lack of support/
interest in the individual child was also associated with the development of separa-
tion anxiety, while an assertive parenting style in which warmth and autonomy- 
promoting parenting appeared to be protective for children [54].
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3  Psychoanalytic Approach to Separation Anxiety

Ego-Syntonicity Consistent with psychoanalytic ideas about conscious awareness 
and the ubiquitous presence of unconscious conflict, “separation anxiety” is rarely 
the presenting complaint of child or adult patients who carry the diagnosis. Many 
separation anxious children do not bring themselves into treatment, but rather, are 
brought in by parents who cannot get their child to participate in age-appropriate 
activities outside the home, or are referred by schools who threaten families with 
legal intervention if children continue to refuse to attend school. Separation anxious 
adults are often brought in by romantic partners who cannot tolerate the limitations 
imposed by their overly anxious partner. The conscious experience of the younger 
patient may consist of thinking that the danger is circumstantial and that should the 
circumstance change, they would be fine, not that they are experiencing excessive 
anxiety. Nonetheless, as children grow older and more socially aware, the sense that 
they are unable to participate in age-appropriate, normative activities without feel-
ing ill or uncomfortable gradually leads these children and adults to feel incompe-
tent and underlies low self-esteem.

In younger children who deny their anxiety or limitations, the therapist is pre-
sented with the need to first collaborate with the patient to understand the arc of 
their worries so that together they can first observe conscious worries, and later 
begin to explore the unconscious underpinnings of those worries. For a 4-year-old 
child who fears that something terrible will happen to her parent if she is separated 
from them, being dropped off at nursery school may feel dangerous and impossible. 
Of course, even this carries with it a sense of disappointment in herself. Similarly, a 
newly married refugee who suffered great emotional and material losses in reaching 
his adopted country may feel quite destabilized when his wife flies across the coun-
try for a week-long conference. Both of these individuals may feel that the solution 
is simple: don’t go to school, stay home and learn; or discourage your new wife 
from attending the conference. These solutions may be complied with, the anxiety 
relieved briefly in the short run, and therefore not experienced as necessarily prob-
lematic moving forward by the patient. Only when the parent or other attachment 
figure refuses to comply with these solutions, or when the demands of separation 
anxiety become a repeated and enraging burden on attachment figures will the 
symptoms of anxiety emerge as more symptomatic of a full-blown disorder that 
requires treatment.

Often the unconscious conflict underlying separation anxiety concerns a wish 
for normal developmentally progressive independence which comes into conflict 
with unresolved developmental, or traumatic elements of formative relationships 
that encourage a (regressive) need to be physically close to important attachment 
figure(s). A child may be sensitive to mother’s excessive anxiety that something 
bad will happen to her if she leaves mother’s sight and therefore repress her own 
normative desire to explore the world in order to soothe or somehow care for the 
anxious mother. Another common underlying emotional underpinning to separa-
tion anxiety might be a child who has never felt sufficiently loved because his 
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parent is absent, who cannot move to the next normative developmental phase 
which involves increasing focus on relationships with teachers and peers because 
he is still—possibly unconsciously—seeking parental attention that is out of 
reach. The dynamic understanding of the mental processes underlying separation 
anxiety is affirmed by research that has associated environmental factors such as 
parental loss, extended parental absences, severe parental anxiety, parental alco-
holism, low parental warmth and parenting styles that discourage the development 
of autonomy with the development of separation anxiety [6, 22, 23, 36, 55, 56]. 
Adult separation anxiety appears to emerge apparently de novo, when it does, or 
as a recrudescence of earlier struggles with insecure attachment, during times of 
either new or revived insecure attachment, such as after severe illness or over-
whelming trauma, or at times reminiscent of earlier formative attachment insecu-
rities [2, 3, 57].

Psychoanalysts in approaching such patients seek to understand genetic (i.e., 
developmentally historical) sources of current experiences. Children internalize 
early experiences and respond in ways that may have been adaptive in early cir-
cumstances, but may be maladaptive later in life [10]. For example, if an infant 
learns that a distracted parent will come if he screams and cries, he may learn to 
scream and cry when he is lonely or anxious. Attachment behaviors that promote 
proximity between infant and caretaker or adult and beloved other may be mal-
adaptive in the context of healthy demands for independence and autonomy. For 
example, it would ultimately feel more empowering for a child and parent if the 
child could develop healthier means of getting a parent’s attention such as putting 
on a show or playing catch rather than throwing a tantrum. The presence of these 
behaviors in inappropriate circumstances constitute “symptoms.” These symp-
toms, such as clinging, or refusing to leave the house, may feel safer than acknowl-
edging conflicting wishes for greater independence and unmet needs for love and 
security [58].

Separation anxious patients may defend against feelings such as anger or 
disappointment with a parent who cannot sufficiently soothe them by worrying 
that something bad will happen to that parent, thereby protecting themselves 
from the painful or difficult awareness of their anger and substituting it with 
worry for the parent’s safety. Another patient may defend against the feeling of 
shame that they feel dependent on their partner whose love they desperately 
want. This may lead them to fear that they may become terribly ill if they leave 
on a business trip; in this situation, it feels more comfortable to worry about 
being ill than to acknowledge feeling so dependent and unable to function 
autonomously. Given an understanding of normal development, under more 
typical non-disaster situations, it is normal to develop a general sense that the 
world is a relatively-safe place and those who are responsible for one’s welfare 
in fact have one’s best interests in mind. Drastic deviations from this way of 
functioning in the absence of external catastrophe can provide clues that there 
was likely an early sense of insecurity and an internalized lack of trust, gener-
ated either systemically from the environment [59], or within the context of 
early formative relationships.
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4  Psychodynamic Treatment of Separation Anxiety

Psychodynamic therapy takes advantage of the unique circumstance of the thera-
peutic space, and the developing therapeutic relationship in treating separation anxi-
ety. It is within the relationship with the therapist, through a process of understanding 
and reflecting on feelings and actions, that patient and therapist can explore the 
conscious and unconscious forces at play underlying separation anxiety. Given the 
relational centrality of separation anxiety, the relationship that the separation anx-
ious patient develops with the therapist serves as a guidepost, or in vivo laboratory, 
through which to explore key fantasies leading to symptoms. Links are made 
between what is happening in the room between the patient and therapist with what 
is taking place outside the room, in the context of separation anxious attachment 
relationships. The therapist tracks and helps the patient to explore the patient’s emo-
tional responses to missed sessions, vacations, and variations in schedule that can 
highlight feelings that arise with the therapist in the therapy. Even if no problems 
appear to be taking place in the therapeutic relationship, and if the patient appears 
improved from therapy, the relationship and underlying feelings should be explored, 
as in: why does the person feel they have improved? What might have served to 
calm the person down? The therapeutic relationship, with its underlying fantasies, 
called the “transference” is an emotionally vibrant paradigm through which to 
explore and intervene in this disorder [60].

In general, psychodynamic treatments share a number of core elements that arise 
from the generally accepted understanding that behavior and thinking emerge out of 
the human process of symbolizing conflicted emotional states. Manualized psycho-
dynamic treatments progress through phases of elucidation of conflicts, working 
through and re-experiencing of core relational (attachment) themes in the therapeu-
tic relationship (transference), and termination in which separation and individua-
tion (development of a greater sense of autonomy) is explored directly. We have 
articulated these core components in our Child and Adolescent Anxiety 
Psychodynamic Psychotherapy (CAPP) [61] treatment manual.

The initial stage of psychodynamic psychotherapy for separation anxiety begins 
with the development of the relationship between patient and therapist and focuses 
on the elucidation of symptoms and their connection with the unconscious conflicts 
that underlie them, such as the conflicted and seemingly dangerous (i.e., potentially 
threatening in the context of the relationship with mother) wish to grow up and be a 
capable adult, while at the same time wanting to remain small and be cared for. 
Conflicts such as this are at the core of many fantasies, symptoms, and behaviors 
that constitute the syndromal presentation of separation anxiety, such as the feeling 
that going to school is frightening or the idea that one is too small, and doesn’t really 
need to go to school. In patients with separation anxiety of all ages separating from 
central attachment figures is fraught with very mixed feelings. Patients wind up 
avoiding activities and situations that require separations in order to avoid facing 
these conflicts. Thus, separation anxiety often arises in the context of highly anx-
ious, separation anxious families that are distressed by separations, which furthers 
patients’ comfort with avoidance and limitations on autonomy. Entry into therapy 
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may be one of the most separate activities the child or adult engages in, and being 
in treatment for separation anxiety can be felt as an unwelcome challenge to the 
apparent safety of enmeshment [60]. For these reasons, it is crucial to engage par-
ents at least in the initial stages of the treatment of separation anxiety in children.

As treatment progresses and therapist and patient are more aware of the underly-
ing conflicts, these conflicts generally emerge more clearly in the transference 
where these aspects of early attachments can begin to be articulated in language 
(rather than in the language of symptoms, action, and the body) between patient and 
therapist allowing for unconscious conflicts and conscious behaviors and under-
standing to take place. The patient generally becomes increasingly comfortable 
expressing their difficult emotions, such as rage at their controlling and anxious 
parent, which may first be experienced as feelings felt toward the therapist [60, 61]. 
The fantasy that these feelings are dangerous and might harm the patient themself, 
or those they love can be experienced and expressed in words in the treatment where 
they can be observed and tolerated together.

The final stage of dynamic therapy is termination, which is a particularly sensi-
tive time for patients with separation anxiety as they are now forced to experience 
their fear of loss of an important attachment figure, and the need to internalize 
strengths they have developed and function more autonomously. This may be felt 
even more acutely by a patient who enters treatment after having experienced a real 
loss, such as the death of a parent. Termination in psychotherapy allows for very 
direct exploration of the feelings and thoughts that emerge in relationship to separa-
tion and loss.

Clinical Example
Blanca, a 38-year-old married mother of a 10-year-old presented with profound 
anxiety, panic attacks, and depression that were exacerbated every time her husband 
deviated from his work routine schedule. While her symptoms were global, they 
were driven by her profound separation anxiety. Victor, Blanca’s husband, worked 
at the post office Tuesdays through Saturdays from 7 am until 4 pm, which meant 
that on days when he went to work and came home right afterward, he was available 
to help Blanca shop, cook, and help their son Brandon with his math homework. On 
days like these, Blanca reported that “I can just manage to survive,” however, on 
the-relatively frequent- occasions that Victor took his ailing mother to the doctor, or 
devoted time to projects he cared about at their church, or chose to see friends, 
Blanca became overwhelmingly anxious and terrified that either he (more com-
monly) or she would die. Her symptoms became severe enough that she wound up 
vomiting, believing herself to have severe food poisoning or to be dying. Nothing 
helped other than Victor’s breaking off other activities to race home and care for her. 
Tensions understandably mounted. Blanca’s anxiety had been escalating, with fre-
quent breakthroughs in severe anxiety and panic and thoughts of suicide ever since 
Victor had gone through an extensive job search and interviewing process for a 
position that would require him to travel for several days on a quarterly basis. Blanca 
had been in pharmacological treatment for her depression and anxiety for the past 
9 years, and had completed several courses of CBT and exposure therapy with little 
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improvement. In psychotherapy, it rapidly emerged that Blanca was in a state of 
nearly continuous rage at Victor. Even though she said many angry things about him 
while she reported her anxiety and her terror of “losing him,” she seemed unaware 
that she felt this way. For example, she said: “Like I get terrified when he has to 
move the car at night. And he goes to do it, and I’m thinking-the thugs should get 
him, he’s such a jerk. Then I’m mortified and I think God is going to hear me and 
punish me for this, he’s going to die.” So convinced did Blanca become that Victor’s 
death was imminent that she would startle when he returned home after moving the 
car; in her mind she had already been planning his funeral. Gradually in therapy, the 
therapist was able to demonstrate to Blanca that she was having very violent 
thoughts toward Victor, reflecting longstanding rage and disappointments she had in 
the relationship, and she was living her life as though the vengeful, angry thoughts 
would come true every minute. Blanca’s anxiety, depression, and severe separation 
anxiety improved as she began to recognize and acknowledge her fury at Victor for 
limiting her life in a number of crucial ways, from her perspective. Only once her 
rage became detoxified was Blanca able to take simple concrete steps that would 
bolster her own autonomy, such as finally getting a drivers’ license. Blanca’s separa-
tion anxiety, depression and panic attacks remitted after 3 months of psychother-
apy [62].
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Separation Anxiety in the DSM-5

Jill M. Cyranowski

Prior to the DSM-5, separation anxiety disorder was relegated to the DSM-IV sec-
tion devoted to “Disorders Usually First Diagnosed in Infancy, Childhood, or 
Adolescence.” Thus, it comes as little surprise that this DSM diagnosis has histori-
cally been considered a disorder of early childhood by clinical practitioners. Indeed, 
the DSM-IV-TR guidebook [1] explicitly instructed that “only rarely is it appropri-
ate to make this diagnosis in adults” (p. 390) and even then the diagnosis could only 
be applied to adults in cases where there was sufficient evidence to support symp-
tom onset prior to age 18. It was only with the advent of the DSM-5 that separation 
anxiety disorder was moved to reside with other anxiety disorders as part of the 
manual’s “Anxiety Disorders” section, with explicit wording that allowed the diag-
nosis to be made across the developmental spectrum, regardless of the individual’s 
current age or age of symptom onset [2, 3].

In the following chapter, we review the developmental origins of the separation 
anxiety construct, and its initial operationalization as a childhood disorder. We then 
discuss burgeoning evidence regarding the prevalence and effective measurement of 
this construct in both pediatric and adult populations, including research to support 
the impairing nature of this disorder in adults. We review data available on the 
course and common comorbidities related to this diagnosis, as well as factors that 
may contribute to continued under-diagnosis of adult separation anxiety. Finally, we 
discuss preliminary work to incorporate the measurement of separation insecurity 
within the HiTOP (Hierarchical Taxonomy of Psychopathology) model, as well as 
future psychometric and clinical work needed for the field to fully embrace separa-
tion anxiety disorder as a diagnostic entity that can impact both pediatric and adult 
populations.
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1  Origins of the Childhood Separation Anxiety 
Disorder Construct

The diagnosis of separation anxiety disorder has its roots in both developmental 
research and attachment theory. Distress in response to separation from a primary 
caregiver, often in the form of one’s mother, represents a developmental norm dur-
ing early childhood [4–7]. Indeed, the experience and expression of separation dis-
tress in young children has been theorized to carry adaptive evolutionary value, by 
helping the defenseless offspring to maintain close proximity to primary caregivers 
on whom they rely for both safety and sustenance [5, 6]. Early attachment relation-
ships with responsive primary caregivers has been postulated to promote the devel-
opment of mental schemas of oneself and others that support the ability to utilize 
primary caregivers as a “secure base” from which one can confidently explore one’s 
environment while knowing that primary attachment figures will be consistently 
available for support in times of stress or need [4, 5]. Thus, early infant–caregiver 
interactions foster social bonding and the development of secure attachment repre-
sentations (including the view of oneself as lovable and others as caring and avail-
able), which are carried into adolescent and adult relationships [8, 9]. Secure 
attachment patterns, in turn, facilitate the development, maintenance, and effective 
utilization of supportive social relationships in ways that allow the individual to 
develop independent mastery and self-efficacy while maintaining a sense of confi-
dence that close attachment figures will be available and responsive in times of need.

Observational studies of infants and toddlers confirm the normative expressions 
of distress upon separation from one’s mother or the introduction of an unknown 
stranger or situation [10]. Normal expressions of separation distress can appear as 
early as 4 months of age, often peaking between 13 and 18 months [11]. Some lev-
els of separation discomfort or distress are also common across early childhood, and 
are not atypical as children leave their home environments to begin daycare, school 
or peer social activities. Thus, it is only when expressions of separation distress 
become excessive, prolonged, developmentally inappropriate or impairing that a 
diagnosis of separation anxiety disorder would be considered. Given these diagnos-
tic considerations, it is perhaps unsurprising that childhood separation anxiety dis-
order is often first identified when school-age children are unable to effectively 
separate from parental figures and present with persistent somatic symptoms (such 
as chronic abdominal pain) which often arise in the context of school refusal behav-
iors [12].

Included in the third iteration of the DSM and beyond, the diagnostic criteria for 
separation anxiety disorder are centered on excessive, developmentally inappropri-
ate anxiety related to perceived or anticipated separation from primary attachment 
figures. Current diagnosis of separation anxiety disorder in the DSM-5 requires that 
patients meet at least three of eight Category A criteria, including: excessive distress 
when faced with actual or anticipated separation from home or primary attachment 
figures; refusal or significant reluctance to leave home or go out because of separa-
tion fears; fears of being alone (without attachment figures) at home or in other 
settings; refusal or significant reluctance to sleep away from home or attachment 
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figures; worries about losing or harm befalling attachment figures (i.e., via injury, 
illness or death); worries about experiencing an untoward event that would cause 
one to be separated from attachment figures (like being kidnapped, lost, or in an 
accident); repeated nightmares that relate to themes of separation from attachment 
figures; and significant physical symptoms or complaints (such as stomachaches, 
nausea, headaches) in the face of actual or anticipated separation [3].

The core concepts included in these separation anxiety disorder criteria have 
been relatively stable across versions of the DSM. On a conceptual level, the criteria 
are not themselves age limited. However, text descriptions of these diagnoses up 
through DSM-IV-R utilized language and examples that were clearly child-oriented. 
For example, the third and fourth editions of the DSM discussed examples of cling-
ing behaviors, shadowing parents around the house, fears of monsters and the dark, 
difficulties with separation at bedtime, sleep-overs and summer camps, and school 
refusal behaviors. Moreover, discussion of diagnostic differentials primarily focused 
on other childhood phenomenon or disorders, such as developmentally appropriate 
separation anxiety in children, overanxious disorder (in the DSM-III and DSM- 
III- R), conduct disorder, and pervasive developmental disorders. Thus, despite the 
fact that a diagnosis of separation anxiety disorder could technically be made in an 
adult using the DSM-IV-R criteria, the diagnostic description itself was heavily 
focused on the experience of separation anxiety in childhood, and the diagnosis 
required that an adult being considered for the diagnosis retrospectively report 
symptom onset prior to age 18.

2  Expanding the Reach of the Separation Anxiety 
Construct into Adulthood

Despite early accounts and diagnostic criteria that painted separation anxiety as a 
disorder specific to childhood, the 1990s saw the emergence of research supporting 
the existence, potential measurement, and prevalence of adult variants of this disor-
der. Among some of the earliest clinical researchers to focus on adult separation 
anxiety, Silove, Manicavasagar, and colleagues posited the clinical importance of 
this construct and developed self-report scales to assess not only adults’ retrospec-
tive accounts of childhood separation anxiety [utilizing the Separation Anxiety 
Symptom Inventory or SASI [13]], but also core symptoms of separation anxiety as 
experienced throughout adulthood [utilizing the Adult Separation Anxiety Structured 
Interview (ASA-SI) or self-report checklist (ASA-27) [14, 15]]. These authors spec-
ulated that the core features of separation anxiety disorder—namely excessive lev-
els of anxiety and often disabling distress when faced with perceived or anticipated 
separation from major attachment figures—may persist and/or arise de novo in 
adulthood [14, 16–18]. Thus, the authors’ 27-item adult separation anxiety checklist 
articulated facets of separation anxiety from an adult perspective. This scale includes 
age-appropriate manifestations of characteristic separation anxiety symptoms that 
may be experienced in the context of adult relationships, such as separation fears, 
physical symptoms, and nightmares or avoidance of being alone or apart from close 
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relationship partners. In addition, this scale includes uniquely adult manifestations 
of separation anxiety that have been observed in clinical practice, such as concerns 
about the intensity or closeness of relationships; the experience of worrying about 
where significant others are, what they are doing, or needing to call often to check 
in on them; excessive distress when needing to travel, sleep apart or change daily 
routines that ensure close contact with attachment figures; or even finding that one 
talks excessively in order to maintain contact with close relationship partners [14, 
19]. The ASA-27 self-report scale has been shown to display good internal consis-
tency [with Cronbach’s alphas ranging from 0.85 to 0.95 [14, 19, 20]], sound test- 
retest reliability [r  =  0.86 over an average 3-week period [15]], and concurrent 
validity with interview-based clinical assessments of adult separation anxiety [14, 
15, 19, 20]

Building on the need to develop psychometrically-sound diagnostic assessments 
of separation anxiety disorder in adults, Shear and colleagues developed a struc-
tured clinical interview to assess each of the eight DSM-IV separation anxiety dis-
order criteria utilizing age-appropriate child and adult descriptions [20, 21]. This 
instrument, termed the Structured Clinical Interview for Separation Anxiety 
Symptoms or SCI-SAS, was developed for use in adults. This structured interview 
includes two 8-item scales that separately assess childhood experiences of separa-
tion anxiety (using retrospective recall of experiences prior to age 18) and age- 
appropriate adult separation anxiety, both based on DSM diagnostic criteria. Each 
criterion is scored by the clinical interviewer as 0 (not at all), 1 (sometimes), 2 
(often) or? (don’t recall). In keeping with DSM diagnostic standards, endorsement 
of three or more of the eight symptoms at a threshold score of 2 (often) is needed to 
make a categorical diagnosis of separation anxiety disorder in childhood and adult-
hood. Moreover, summing all symptoms, including those rated at a subthreshold 
(1—sometimes) level allows for a continuous rating of the severity of separation 
anxiety symptoms experienced during childhood and adulthood. These scales have 
been shown to have good internal consistency, with Cronbach’s alphas of 0.79 for 
the child scale and 0.85 for the adult scale [20]. While both scales appear to tap a 
core, underlying separation anxiety construct, factor analytic work indicate that the 
two child-focused criteria that include explicit reference to school refusal behaviors 
(i.e., reluctance or refusal to go out and specifically to school, and physical symp-
toms when faced with anticipated separation, such as going to school) appeared to 
be related to, but distinguishable from, the primary child separation anxiety disorder 
construct. This likely points to the fact that during childhood, school refusal behav-
iors may occur for a variety of reasons, only one of which may relate to the experi-
ence of childhood separation anxiety.

Notably, the SCI-SAS child and adult clinical interview scales also show predict-
able patterns of multi-trait, multi-method convergent, and discriminant validity 
when assessed alongside other interview and self-report scales. Specifically, the 
interview-based child and adult SCI-SAS scales showed unique and strong patterns 
of correlation with the above-mentioned child [13] and adult [14] separation anxiety 
self-report scales (r’s  =  0.85 and 0.84 for the SASI and ASA-27 scales, respec-
tively). In contrast, the scales displayed significant yet weaker associations with 
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clinical interview and self-report measures of panic disorder (with r’s ranging from 
0.46 to 0.57). Finally, scores on the child and adult SCI-SAS scales were moder-
ately correlated (r = 0.66), yet clearly not redundant with one another [20].

3  Diagnostic Epidemiology of Separation 
Anxiety Disorder

Inclusion of structured interview questions resembling the SCI-SAS within the 
National Comorbidity Survey Replication (NCS-R) for the DSM-IV, which studied 
5692 adults in the USA, provided initial lifetime prevalence rates of 4.1% for retro-
spectively reported childhood separation anxiety disorder, and 6.6% for adult sepa-
ration anxiety disorder [21]. Notably, among adults who retrospectively reported 
experiencing childhood separation anxiety disorder, only about one-third (36.1%) 
endorsed syndromal separation anxiety symptoms that persisted into adulthood. 
Supporting the idea that separation anxiety may arise de novo in adulthood, three- 
quarters (77.5%) of respondents endorsing adult separation anxiety disorder 
reported first onset in adulthood [21]. Additional analyses that combined both adult 
(NCS-R) and adolescent data [from the NCS Adolescent Supplement or NCS-A, 
which included adolescents aged 13–17 [22]] obtained an even higher lifetime sepa-
ration anxiety disorder prevalence rate of 7.7% for adolescents aged 13–17, and an 
overall lifetime morbid risk rate (an estimate of the proportion of people who will 
develop separation anxiety disorder at some point in their lives) of 8.7% among US 
samples aged 13 and over [23]. Data from the combined NCS-R/NCS-A report also 
provided 12-month separation anxiety disorder prevalence at 1.2% in US samples 
aged 13 and up [23].

Looking at epidemiologic data worldwide, Silove et al. have reported lifetime 
separation anxiety disorder prevalence rates of 4.8% and 12-month prevalence rates 
of 1.0% in a World Health Organization (WHO) sample of 38,993 adults spanning 
18 countries [24], assessed using the WHO Composite International Diagnostic 
Interview (CIDI). Supporting previous work by Shear et al. [21] with respect to the 
existence of adult-onset separation anxiety disorder, Silove and colleagues reported 
that a full 43.1% of adults endorsing lifetime separation anxiety disorder indicated 
that first onset occurred in adulthood [24]. In additional analyses controlling for 
country, age, and comorbid lifetime disorders, Silove and colleagues found that the 
experience of maladaptive family functioning in childhood (as indicated by such 
factors as parental mental illness or substance abuse, domestic violence or child 
abuse), other childhood adversities (such as parental illness, death, divorce, extended 
separation from a parent, or economic adversity), other lifetime traumas (such as the 
experience of natural disaster, war, or violence), and female gender predicted diag-
nosis of lifetime separation anxiety disorder.

In their WHO study, Silove et al. found that lifetime prevalence rates of separa-
tion anxiety disorder were higher for women in 15 of the 18 countries studied, with 
the combined sample providing an estimate of lifetime prevalence rates of 5.6% and 
4.0% in women and men, respectively [24]. These gender differences parallel 
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findings of higher rates of lifetime separation anxiety disorder in females relative to 
males within US epidemiologic data sets. Specifically, Kessler et al. reported life-
time prevalence rates of separation anxiety disorder among samples aged 13 and up 
(including the NCS-R and NCS-A data sets) of 8.3% for women and 5.2% for males 
[23]. There are, however, some data to suggest that gender differences in separation 
anxiety disorder diagnoses may be more pronounced in child versus adult samples. 
For example, using the adult NCS-R sample, Shear et al. reported female:male odds 
ratios of 2.2 for separation anxiety disorder reported during childhood, and 1.4 for 
separation anxiety disorder reported in adulthood [21].

Both current and lifetime rates of separation anxiety disorder have been shown 
to be considerably higher within adult clinical samples. For example, in one sample 
of 508 psychiatric outpatients treated for mood and anxiety disorders in adult psy-
chiatric outpatient clinics in Italy, Pini et al. found that a full 50.8% reported a life-
time history of separation anxiety disorder, including 8.5% who endorsed childhood 
separation anxiety only, 21.7% who reported a history of both childhood and adult 
separation anxiety, and 20.75% who reported a history of adult separation anxiety 
disorder only [25]. Similarly, in a sample of 520 adults presenting to an anxiety 
disorder outpatient clinic in Australia, Silove and colleagues estimated that when a 
diagnosis of adult separation anxiety disorder was considered, it would have com-
prised 23% of all current diagnoses made (including both primary and comorbid 
diagnoses) [26].

Further supporting the diagnostic utility of the adult separation anxiety disorder 
construct, multiple studies support the high level of role impairment associated with 
this diagnosis. Within the USA, NCS-R data indicate that among adults endorsing 
separation anxiety disorder in the past 12  months, more than 40% report severe 
impairment in at least one domain of the Sheehan Disability Scale [21], with the 
most severe impairments occurring within social and personal domains of function. 
To account for the high rates of mood and anxiety disorder comorbidity and their 
impacts on function, Shear et al. [21] also separately evaluated those respondents 
endorsing 12-month separation anxiety disorder without any other 12-month mood 
or anxiety disorder—which they classified as “pure 12-month separation anxiety 
disorder.” Notably, these analyses indicated that among those individuals meeting 
criteria for “pure 12-month separation anxiety disorder,” 63.2% reported some level 
of functional impairment, with 29.8% reporting severe impairment [21]. As part of 
the cross-national WHO study, Silove et al. [24] similarly found that a full 42.4% of 
individuals endorsing 12-month separation anxiety disorder reported severe levels 
of role impairment, utilizing a modified version of the Sheehan Disability Scale 
[24]. Research evaluating clinical samples of mood and anxiety disorder patients 
further support the incremental impact of separation anxiety disorder on various 
aspects of life functioning. For example, among Pini et al.’s sample of 508 outpa-
tients with mood and anxiety disorders, patients with adult separation anxiety disor-
der were shown to report greater role impairment in occupational and relationship 
function on the Sheehan Disability Scale, as compared with psychiatric outpatients 
without adult separation anxiety disorder, even after statistically controlling for psy-
chiatric comorbidities and gender [25].
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4  Separation Anxiety Disorder Course and Comorbidities

Among the childhood anxiety disorders, separation anxiety disorder has long been 
considered one of the most prevalent and earliest to emerge, with onset commonly 
reported between 7 and 12 years in child clinical samples [27–29]. Similarly, in the 
Shear et al. [21] report, the age of disorder onset for adults retrospectively reporting 
childhood separation anxiety disorder fell in early to middle childhood. In contrast, 
individuals reporting adult-onset separation anxiety disorder reported disorder onset 
in the late teens to early 20s, with a full 80% reporting first onset prior to age 30 
[21]. Thus, it is not surprising that retrospective age of onset reports among US 
epidemiologic samples (aged 13 and up) that consider the potential for either child-
hood or adult separation anxiety disorder onset estimate median age of onset 
between 15 and 17 years, and continue to identify separation anxiety disorder (along 
with phobias) as the earliest to emerge across the mood and anxiety disorders [23].

Given the early age of onset of separation anxiety disorder and the high comor-
bidity rates observed among separation anxiety and other anxiety and mood disor-
ders, many have theorized regarding etiologic or shared pathophysiologic 
mechanisms. Based on his early observation that many adult patients suffering from 
panic attacks retrospectively reported symptoms of childhood separation anxiety, 
Klein hypothesized that panic may specifically relate to early innate separation anx-
iety mechanisms [30]. Others have similarly posited specific links between child-
hood separation anxiety and later experience of panic or agoraphobia which may 
relate, in part, to similarities in symptom profiles. For example, periods of intense, 
acute distress that may become associated with somatic symptoms are common in 
both separation anxiety and panic. Similarly, symptoms of discomfort, fear or 
avoidance of leaving home or being without a close relationship partner (whose 
presence promotes a sense of safety) are common in both separation anxiety and 
agoraphobia.

While elevated reports of retrospectively-assessed childhood separation anxiety 
have been obtained in samples of adults with panic disorder, most data point to a 
more general link between childhood separation anxiety and a variety of adult mood 
and anxiety disorders [31]. For example, in one early study of 252 adults recruited 
from an anxiety disorder research clinic, Lipsitz et al. observed that patients who 
met DSM-III-R criteria for childhood separation anxiety disorder were more likely 
to meet criteria for two or more current, co-occurring anxiety disorders [32]. 
However, these researchers did not find a specific association between childhood 
separation anxiety and adult panic disorder per se.

The existence of separation anxiety disorder observed within clinical samples 
has, however, been associated with elevated levels of mood and anxiety symptoms 
more generally. For example, in one study of 235 outpatients with panic disorder, 
Gesi and colleagues found that 53.2% reported comorbid separation anxiety disor-
der, and that this diagnosis was associated with greater levels of panic, mood and 
manic/hypomanic symptoms (as well as a greater likelihood of being younger and 
female) [33]. Similarly, in a sample of 100 outpatients being treated for major 
depressive disorder, Elbay and colleagues observed that 41% also met criteria for 
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adult separation anxiety, and that those with separation anxiety disorder comorbid-
ity were more likely to display additional anxiety disorder comorbidities and to 
require treatment with newer generation antidepressants and other adjunctive medi-
cations [34]. Similarly, Pini and colleagues observed that outpatients with comorbid 
separation anxiety disorder reported a greater number of lifetime depressive epi-
sodes [25].

Initial data also suggest that separation anxiety disorder may constitute a risk 
factor for development of such stress-related disorders as complicated grief and 
PTSD.  Shear et  al. found that individuals whose childhood separation anxiety 
symptoms persisted into adulthood were at increased risk to experience complicated 
grief [35]. And in a study of refugees of war-torn Bosnia, half of those with PTSD 
were found to also meet criteria for adult separation anxiety disorder. Notably, how-
ever, almost all who met criteria for adult separation anxiety disorder in this trauma-
tized population reported PTSD, which may speak to the psychopathology risk 
involved when individuals with underlying separation anxiety sensitivities experi-
ence intense stress, trauma or loss [36].

Taken together, these data suggest that individuals whose childhood separation 
anxiety persists into adulthood may be at particular risk of experiencing affective, 
anxiety and stress-related disorders in the face of future life stress. Such data speak 
to broader attachment theory models linking early insecure attachment patterns to 
risk of adult psychopathology [37–39]. Thus, early and persistent separation anxiety 
symptoms may represent a marker of underlying attachment insecurity—which 
may lead to both observed manifestations of separation sensitivity and distress, as 
well as risk for additional mood and anxiety pathology in the face of future life 
stress, trauma or loss [37, 39].

5  DSM-5 and Beyond: Diagnostic Differentials 
and Continuous Models of Psychopathology

A number of DSM anxiety and personality disorders share symptomatic features 
with separation anxiety disorder. This situation likely contributes to ongoing pat-
terns of missed or mis-diagnosis with the DSM-5, particularly in adult clinical sam-
ples for whom separation anxiety pathology is often overlooked [2, 26]. As noted 
above, separation anxiety and panic disorder share features of acute distress and 
fear. Yet while individuals with separation anxiety may experience panic-like symp-
toms, the underlying fear is focused on separation from key attachment figures 
rather than fears of physiologic sensations, as seen in panic disorder. Similarly, 
while individuals with separation anxiety may restrict traveling from home that may 
appear, on the surface, similar to agoraphobia, the underlying fear is that an untow-
ard event may lead to separation from attachment figures—and not agoraphobic 
fears of being in places where escape would be difficult or where obtaining help 
would be impossible. Symptoms of separation anxiety may similarly be misclassi-
fied as generalized anxiety disorder in adults [26]. Indeed, separation anxiety and 
GAD have previously been found to be particularly comorbid among child clinical 
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samples [40]. Here, however, the diagnostic differential lies in the fact that worry 
about separation from key attachment figures (which may occur through a variety of 
untoward events) represents the primary worry in separation anxiety disorder, rather 
than being only one among a variety of differing concerns that alternate as the focus 
of worry as observed in generalized anxiety disorder.

Many authors have also noted diagnostic similarities between separation anxiety 
disorder and personality disorders such as borderline or dependent personality dis-
order. Data do suggest elevated levels of personality pathology in clinical samples 
of adults with separation anxiety, and particularly among those who report child-
hood onset of separation anxiety symptoms [41]. While borderline personality dis-
order may include fears of abandonment or frantic efforts to avoid abandonment (as 
may be seen in separation anxiety disorder), this is but one of many borderline 
symptoms including such features as identity disturbance, feelings of emptiness, 
unstable personal relationships, impulsivity, anger and affective instability, and sui-
cidal or self-harm behaviors. Similarly, both separation anxiety disorder and depen-
dent personality disorder share features related to the wish or need to keep attachment 
figures close at hand. However, dependent personality disorder is characterized by 
an over-reliance on other people more generally (often including key attachment 
figures as well as others in one’s life) because of a lack of confidence in one’s own 
self-efficacy and a perceived need for help with daily decision-making and 
reassurance- seeking. In contrast, separation anxiety disorder is more specifically 
focused on attempts to keep key attachment figures close out of fears for their safety 
and the potential for separation or loss [2].

Proponents of dimensional approaches to psychopathology assessment, includ-
ing the Hierarchical Taxonomy of Psychopathology (HiTOP), point to the above- 
noted symptom overlap levels and the high comorbidity levels observed across 
DSM-5 diagnoses as evidence of the inherent problems of current categorical diag-
nostic approaches [42, 43]. In contrast to research based on traditional, clinically- 
derived categorical diagnoses, HiTOP proponents argue for an empirical, quantitative 
approach to nosology that seeks to uncover the underlying hierarchical structure and 
core subdomains of psychopathological symptoms. As part of this hierarchical 
model, the higher order Internalizing Spectrum includes component subfactors of 
symptom constellations including fear (that would include such DSM related disor-
ders as panic and agoraphobia) and distress (that would include such DSM related 
disorders as GAD, MDD, and Borderline PD). In this vein, recent work to develop 
preliminary HiTOP internalizing spectrum scales have included a homogeneous 
composite scale of eight items related to “Separation Insecurity” which was found 
to load onto higher order dimensions of both Distress and Social/Somatic Anxiety 
[44]. Further work is needed, however, including work to better understand this 
“Separation Insecurity” symptom scale and its potential relationship to extant self- 
report and interview measures of separation anxiety as well as categorical DSM-5 
Separation Anxiety Disorder diagnosis.
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6  Conclusions and Future Research Directions

A significant body of research now supports the DSM-5 inclusion of separation 
anxiety disorder as an anxiety disorder with diagnostic and functional implications 
for both pediatric and adult populations [2]. Yet, despite research to support the 
measurement validity and debilitating nature of this diagnostic entity in adults, 
much work is needed to overcome the clinical perception of separation anxiety as a 
pediatric disorder, and to increase the field’s identification, understanding, and treat-
ment of separation anxiety disorder within adult populations. Because separation 
anxiety has only recently been included as an adult-appropriate diagnosis in the 
DSM-5, data are also needed to determine the longitudinal course of childhood 
separation anxiety in protocols that prospectively assess separation anxiety along-
side other lifetime anxiety and mood disorders. Finally, future research to under-
stand the underlying attachment-based dysfunction of separation anxiety disorder, 
its potential dimensional assessment, and its impact on risk for a variety of mood, 
anxiety, and stress-based disorders and symptom constellations is needed.
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A tension runs through the recent literature on adult separation anxiety disorder 
(SEPAD). Contrasting views of separation anxiety are described by the necessarily 
phenomenological focus required for DSM diagnosis, captured by standard diag-
nostic measures [1–3] that perforce require patients’ relatively ready acknowledg-
ment of symptoms and anxiety experienced with separations from one or more close 
attachment figures. This stands in contrast to a broader clinical appreciation of 
aspects of separation anxiety and its manifestations that cannot always be captured 
by assessment and diagnostic instruments [4]. This divergence between even the 
very best semi-structured assessment measures that have been developed to assess 
SEPAD and clinical phenomena as recognized by experienced clinicians per se is 
more noticeable in SEPAD than in any of the other anxiety disorders or PTSD [5]. 
The disparity occurs as a result of the well-described ego-syntonic quality of separa-
tion anxiety [5, 6], which differs markedly from the other anxiety disorders. Both 
ego-syntonicity and lack of appreciation of its manifestations, even among many 
who suffer with SEPAD makes its epidemiological measurement complicated and 
may contribute to its well-described cultural variance [5, 7, 8]. It is this divergence 
between the ego-syntonic aspects of separation anxiety and its more jarring, disrup-
tive, and noticeable (ego-dystonic) components that in part necessarily accounts for 
such an uncommonly wide range of prevalence rates across cultures [6–8]. Not all 
cultures and ethnic groups treat anxiety experienced during separations from loved 
ones in the same way [7, 8].
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People suffering from separation anxiety are likely to come from highly anxious 
families and to have mothers/primary caretakers for whom separations are anxiety- 
provoking and stressful [9, 10]. Yet family, parental, and cultural styles of anxiety 
surrounding separations can normalize the symptoms of SEPAD within these highly 
anxious families, making symptoms blend into what feels (and is, for most affected 
families) like normal life [4–6]. Some of these problems have become exaggerated 
since the COVID pandemic, with families who have high anxiety levels who may 
(or may not) have suffered losses clinging to one another with even more intensity 
than they did before the lockdown [11]. As in other anxiety disorders that feature 
high levels of avoidance, symptoms of SEPAD may be apparently minimized pro-
vided that the sufferer does not make attempts to undertake actions that provoke 
anxiety, such as planning to be away from their close attachment object, or to leave 
home. Home in SEPAD can come to signify a primary attachment relationship [12]. 
In the case of SEPAD, often entire family systems and cultural milieus reinforce the 
sense of danger and profound reluctance about separations [4]. Furthermore, the 
stress of parenting has also been shown to be worse for parents who have experi-
enced significant trauma, and leads to higher incidence of childhood separation 
anxiety [13–15]. Thus, people suffering from SEPAD may not always immediately 
recognize that the anxiety they experience separating from close attachment objects 
is problematic, or that separation and greater independence constitutes an emotional 
achievement they have not yet accomplished, or may feel ambivalent about accom-
plishing [16]. Patients may not experience life-limiting anxiety until they are faced 
with their own inability to master age-expectable average developmental norms, 
such as going to college or trying to spend time away from home in ways that are 
socially expected [16]. This problem, which affects understanding of the prevalence 
and clinical appreciation of the wide range of manifestations of the effects of 
SEPAD [6, 17], including ways in which manifestations of SEPAD affect develop-
ment of broader comorbid mood and anxiety disorders [6], can be reinforced by 
separation anxiety patients’ tendency to experience their terror and sense of inade-
quacy physically via somatic symptoms and discomfort, in much the same way that 
patients with panic disorder can experience anxiety somatically [4, 6, 16]. 
Recognition that SEPAD symptoms have an emotional origin can itself take time [4].

1  Clinical Example

Ms. R brought her 3-year-old daughter Lucy to see a child psychiatrist when Lucy’s 
pre-school refused to permit Lucy to continue in school without an evaluation. Two 
months into her 3’s program, Lucy remained mute in school every day, she wept 
constantly every day after her mother left her, and throughout the 2 hours of her 
daily pre-school program, Lucy stood by the window of the classroom, gazing at the 
street after her mother, anxiously awaiting her return. She was unable to participate 
in any of the activities in school.

During the initial parent evaluation of Ms. R, mother denied suffering from any 
anxiety about separating from Lucy. She seemed stymied and confused that Lucy 

B. Milrod



59

was so miserable and frightened in school. “It’s a nice place,” Ms. R commented. 
Ms. R inquired as to how the therapist’s meeting with Lucy, scheduled for later that 
week, would transpire. “She may not leave me,” Ms. R said. “We’ll have to see.” 
The therapist assured Ms. R that she would do her best.

When the therapist first met Lucy, Ms. R walked her to the door of the office, 
bent over Lucy, and stood rigidly in a manner that both hovered over Lucy’s small 
form and also blocked Lucy’s access to entering the office. Ms. R’s nonverbal com-
munication indicated physically that she anticipated that Lucy would find it fright-
ening to meet the therapist or enter her office without her, and that she, Ms. R, was 
positioned to provide protection. When the therapist reached around the mother’s 
form to shake Lucy’s hand in greeting, Lucy entered the office without her mother. 
Ms. R seemed surprised, and the therapist told Ms. R that she could wait in the wait-
ing room, a few steps from the office door.

During her next meeting with Ms. R, the therapist said that it had seemed as 
though Ms. R was anxious or uncomfortable separating from Lucy at the door to her 
office (Lucy, having been given the small nonverbal encouragement from the thera-
pist, had done well with this separation). Ms. R was genuinely shocked to hear this. 
“I believe that you are more anxious about separating from Lucy than you had been 
aware,” the therapist told the mother. With encouragement, mother sought her own 
psychiatric help for her own separation anxiety, which, in addition to Lucy’s own 
therapy, helped to curb Lucy’s severe and crippling symptoms and permitted her to 
function normally in pre-school within the month.

From a purely phenomenologic perspective, patients with SEPAD feel highly 
anxious when they are physically separated from close, needed attachment figures. 
Anxiety can equally arise when anything that might threaten (even in fantasy) the 
proximity or availability of this attachment relationship, such as during anticipated 
age-normative developmental experiences of gradually increasing autonomy, like 
going on sleepover dates, trips away from home, or going to college [4]. These age- 
normative expectable developmental separations become points of recognition of 
psychopathology in patients with SEPAD at times when the requirement for mother 
or other close attachment figures are no longer normative [6]. As illustrated in the 
case example above, separation anxiety can also commonly occur among parents 
when they are expected to be apart from their children.

Panic disorder, agoraphobia, and SEPAD. The longitudinal developmental 
progression from SEPAD to gradual development of agoraphobia and panic disor-
der [7, 18] has been well documented. The dominance of the link/progression from 
SEPAD to panic and agoraphobia has been argued to arise in part out of the DSM 
III’s formulation of panic disorder’s dominance as a model of endogenous anxiety 
among anxiety disorders [7]. Even so, carefully conducted, large scale epidemio-
logical studies and a comprehensive meta-analysis of case control, prospective, and 
retrospective studies [8, 17, 19] have demonstrated the link between childhood sep-
aration anxiety disorder and later development of panic disorder and other anxiety 
disorders [17, 19]. Symptoms of agoraphobia, wherein patients can experience 
extreme discomfort and panic-level disorganizing anxiety when they leave their 
home or narrow neighborhood or other familiar, magically-designated “safe spaces” 
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[4, 20] can gradually arise out of symptoms of earlier SEPAD, in situations in which 
the home comes to symbolically represent the primary attachment relationship, 
such as with mother [12].

Viewing these common symptomatic progressions through a psychodynamic 
lens can be informative, because it permits acknowledgment and incorporation of 
the human mind’s universal use of symbolic logic [21–23]. The underlying emo-
tional pressures of SEPAD and those of agoraphobia, particularly when the patient 
feels the need for a phobic companion, are densely intertwined [24]. From a SEPAD 
perspective, the phobic companion is almost always the person, often the mother or 
her representative, from whom separation feels terrifying and intolerable in the 
dyadic anxiety-relationship that forms the core matrix of both perceived safety: 
fragile and dependent on the presence of an external attachment relationship as it is, 
and the danger of separation anxiety and being apart from this person. Therapeutic 
relationships with physicians of any specialty when treatment is regular, or with 
psychopharmacologists or psychotherapists of any orientation can mirror core 
aspects of this complicated ambivalent yet controlling attachment, re-enacted in the 
universal phenomenon of transference [24–26]. Helena Deutsch [24] in her ground- 
breaking paper “The genesis of agoraphobia” articulated both the dense, control-
ling, yet also passive underpinnings to the attachment to the phobic companion in 
agoraphobia, which encompasses often disorganizing and disavowed rage. One of 
the underlying terrors is that the person feels unable to function on their own, aggra-
vating rage and anxiety. These same organizing dynamisms of disavowed, usually 
only partially conscious rage are also prominent in SEPAD [27].

Parental, mostly maternal, diagnosis of major depression, panic disorder, and 
particularly separation anxiety disorder per se have been connected to development 
of childhood SEPAD [17, 18, 28]. Yet this is not universally true; it appears that core 
elements of family style and epigenetic factors as well as maternal trauma have 
important roles to play in development of separation anxiety [6, 29, 30]. Clinically, 
a crucial element in development of SEPAD seems to be parents’ inability to toler-
ate their child’s anxiety and/or discomfort, no matter what the parent’s diagnosis 
[16, 31]. On the ground, the terrified child, who, for example, is frightened of sleep-
ing alone in their bed, encounters parent(s) who neither can soothe them nor can 
effectively tolerate or set limits with the childhood terror of separation anxiety as 
enacted in the fundamental separation paradigm of sleeping in one’s own bed [6]. 
Escalating rage and anxiety can follow in both parent(s) and children, with separa-
tion (in this example, for everyone to go to sleep at night) burdened with cata-
strophic fantasies of loss, rage, rage-filled fantasies, and terror [16, 32].

It is in this way that early, formative, in this case insecure, dysregulated child-
hood attachment relationships cast a long shadow on later development of insecure, 
dysregulated adult attachment relationships [33], with broad manifestations across 
the ability to develop more stable relationship patterns with others [6, 33–35]. These 
underlying formative attachment relationships and dynamisms have a direct effect 
on the relative lack of ease with which such patients are able to seek social support 
under traumatic circumstances [36, 37]. Lack of social supports has a direct influ-
ence on vulnerability to the development of PTSD with exposure to trauma, for 
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example. People with longstanding or underlying separation anxiety have higher 
rates of developing PTSD with trauma [36]. This link is likely mediated by the 
SEPAD sufferer’s higher resting state of anxiety, as well as their inability to obtain 
adequate social support [38, 39]. Presence of separation anxiety affects the—cru-
cial—general ability to self-soothe, which is also a key to maintaining a sense of 
stability under uncertain or stressful circumstances [6, 34, 35, 40]. The central abili-
ties to modulate and tolerate blasts of affect are similarly affected [33–37, 40].
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Separation anxiety disorder (SAD) and posttraumatic stress disorder (PTSD) share 
numerous clinical features, which may be no accident. Information on their rela-
tionship is limited partly because separation anxiety has only recently been recog-
nized as a problem affecting adults. Nonetheless, the two disorders appear to overlap 
in high chronicity, long delay to treatment, high comorbidity with one another, sig-
nificant social and functional impairment, as well as a possible relationship in treat-
ment response (Table 1). Moreover, individuals with each disorder share aspects of 
a clinical presentation involving affect dysregulation and mistrust of the safety of 
their environment. Because both tend to be chronic disorders, often arising in child-
hood, disentangling the two can be difficult. Nonetheless, this chapter explores the 
relationship between the two.
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Table 1 Comparison of Separation Anxiety Disorder and PTSD

Separation anxiety disorder Posttraumatic stress disorder
Lifetime prevalence 4.8% 6.8%
Predominant affect Anxiety Anxiety
Chronicity High High
Mean delay to treatment (years) 23 12
Response to affect-focused 
therapy?

Possibly Yes

1  Separation Anxiety Disorder

The DSM-5 defines Separation Anxiety Disorder (F93.0) as “excessive or unwar-
ranted fear or anxiety due to separation from whoever he or she is attached to,” as 
demonstrated by at least three of eight anxious symptoms [1]. The individual feels 
helpless, unsafe, and anxious away from the presence of a significant other. That is, 
the environment feels unsafe absent the other. From a stress-diathesis perspective, 
SAD reflects some combination of temperament, genetic or epigenetic vulnerability 
and environmental insult, such as highly anxious parenting [2]. Although SAD 
often arises in early childhood, adult onset does occur. In a multinational World 
Health Organization survey of nearly 39,000 individuals, Silove and colleagues 
found a lifetime SAD prevalence of 4.8% and 1-year prevalence of approximately 
1.0% [3]. Despite the clinical assumption that SAD begins early in life, 43.8% of 
reported lifetime cases reported onset after age 18 [3]. SAD is chronic, in part 
because individuals and their families consider such behavior unremarkable and 
ego- syntonic, and hence seek no treatment [2, 4]. One study found SAD was the 
diagnosis with longest mean delay to treatment, approaching an average of 23 years 
[5]. (By contrast, the mean time to treatment for bipolar disorder was 6 years.)

2  Posttraumatic Stress Disorder

Over the course of a lifetime, most people suffer exposure to a traumatic event 
severe enough to qualify for Criterion A of the DSM PTSD diagnosis [1]. As most 
people are resilient, only a subset – 6.8% -- develops the disorder post trauma [6]. 
Individuals who develop PTSD have an anxious, shattered, mistrustful sense of the 
dangers of their environment, including the people in it [7]. They withdraw from 
social supports, even though social supports protect against PTSD [8, 9]. Like SAD, 
PTSD may begin early in life (for example, consequent to child abuse) or have later 
onset. People at high risk of trauma (for example, military personnel) face greater 
risk of developing PTSD, and those with a traumatic event history (DSM-5 Criterion 
A) often suffer “revictimization,” experiencing multiple, reinforcing traumas [10]. 
Finding their emotions overwhelming, people with PTSD struggle to suppress them, 
often reporting feeling nothing, numb to emotion (DSM-5 PTSD Criterion D.6) [1]; 
yet the underlying affect tends to be anxiety. Individuals with PTSD, too, have a 
long latency to seeking treatment, an average of 12 years [5].
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Although the DSM-5 definition of PTSD emphasizes cognitive and behavioral 
symptoms, the disorder has strong interpersonal elements [7]. Both PTSD and SAD 
can be considered disorders of dysregulated attachment. As other sections of this 
book elaborate at length, separation anxiety in effect epitomizes insecure attach-
ment: the individual feels uncomfortable without the immediate presence of a pro-
tective other [11]. In PTSD, too, emotions are dysregulated. Having experienced 
overwhelming events, individuals with PTSD respond with overwhelming negative 
affects – horror, fear, anger, sadness, rage – that they find unbearable and attempt to 
suppress. Many become affectively distanced, depersonalized, and numb in a futile 
attempt to suppress these emotions. The emotions then tend to surface spasmodi-
cally, unexpectedly, and uncontrollably – a man in a pharmacy explodes at the per-
son shuffling ahead of him in line – reinforcing the sense that feelings are dangerous 
and require suppression [7].

Suppressing affect has considerable interpersonal cost. People with PTSD, hav-
ing been traumatized by external events, understandably mistrust their environment 
and the people in it. Lack of trust is a key interpersonal element of the syndrome. 
Yet because they have suppressed their feelings, they are unable to read the environ-
ment, which frequently leads to mistrust of trustworthy people and revictimization 
by untrustworthy others [7].

3  Commonalities and Differences

Silove and colleagues found that antecedent SAD was a risk factor for PTSD (odds 
ratio = 1.6) [3]. In clinical samples, SAD has been found to be a risk factor for 
PTSD in children who have suffered burns [12] or missile attacks [13]. In our treat-
ment sample of 29 military veterans with chronic PTSD, 69% had comorbid SAD 
[14]. Perhaps surprisingly, Silove et al. did not find the reverse relationship between 
the disorders: i.e., PTSD did not predict subsequent development of SAD (OR = 0.9) 
[3]. Yet as we have noted [14], a reciprocal relationship may in fact exist. In that 
large WHO study, risk factors for SAD included childhood adversity, “maladaptive 
family functioning,” and extreme childhood traumas [3] that can produce early 
childhood symptoms resembling PTSD [15].

Thus, SAD and PTSD each involve interpersonal insecurity, insecure attach-
ment, emotional dysregulation, and they may be highly comorbid. The presence of 
SAD constitutes a risk factor for PTSD, and if the reverse has not been demon-
strated, it seems that the two syndromes share common underlying features. At the 
same time, these fellow travelers notably differ in some respects. Insecure attach-
ment has different features and different expression. In SAD, anxiety is more freely 
communicated in the context of threatened or actual separation, whereas in PTSD, 
insecure attachment often presents as detachment: emotions are suppressed as dan-
gerous, hence not easily accessible.

What predisposes some individuals to develop PTSD, when most of those 
exposed to trauma do not? As PTSD is a complex and heterogeneous disorder, no 
single answer suffices. Severity and chronicity of traumas surely matter. One impor-
tant factor, however, appears to be attachment-related and can be at least partially 
conceptualized as involving separation anxiety. As Silove and colleagues noted, a 
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meta-analysis of community studies [16] suggests that SAD “may represent a 
generic risk factor for a range of anxiety disorders and other psychopathology in 
adulthood,” [3, p. 648] although that meta-analysis did not address the overlap of 
SAD with PTSD.  We have postulated that separation anxiety arising from early 
family environment dysfunction and trauma may mediate onset of disorders includ-
ing PTSD [2, 7, 17].

Childhood trauma seems likely to engender both disorders. Childhood abuse or 
trauma can yield insecure attachment [18, 19], including its manifestation as separa-
tion anxiety. Childhood abuse and trauma can also cause or induce later vulnerabil-
ity to PTSD. An individual with insecure attachment is less likely to feel comfortable 
in interpersonal encounters, hence likely to have both fewer confidants and less trust 
in confiding in them [7, 17]. Should that individual encounter a trauma, he or she is 
less likely than a securely attached individual to reach out to others for social sup-
port. Research indicates that such social support and emotional processing of trauma 
protects against developing PTSD [8, 9]. An insecurely attached individual, already 
less trustful of others and with fewer supports to turn to, may well keep the trauma 
and its associated feelings internalized, increasing the risk of developing PTSD 
[7–9, 17, 20].

This interpersonal, attachment- and affect-based perspective provides an alterna-
tive to the cognitive- behavioral fight/flight theory that has long dominated PTSD 
research [7, 21].

4  Treatment Findings

In our research using interpersonal psychotherapy (IPT), an affect-focused psycho-
therapy, to treat PTSD, we have long sought to explore dysregulated attachment as 
a potential moderating or mediating factor in the interpersonal treatment of PTSD 
[17]. Although unable to accurately assess it in our initial randomized controlled 
study [21], we subsequently did so in an open 14-week IPT trial for 29 military 
veterans with chronic PTSD [14]. In that study, in addition to measuring PTSD and 
depressive symptoms, we assessed two aspects of dysregulated attachment: 
Symptom-Specific Reflective Function (SSRF) [22], a measure of one aspect of 
mentalization, or Reflective Function [23], that assesses patients’ emotional under-
standing of their PTSD symptoms; and the Structured Clinical Interview for 
Separation Anxiety Symptoms (SCI-SAS) [24], which assesses childhood and adult 
separation anxiety.

The study, funded by the American Psychoanalytic Association Fund for 
Psychoanalytic Research, had two goals. The first was to assess the prevalence of 
SAD in this patient sample of veterans with chronic PTSD. No research had previ-
ously evaluated SAD in PTSD. Second, we explored the clinical associations of SAD 
and PTSD, including both the effect of having SAD on PTSD outcome, and the effect 
of a brief interpersonal PTSD (IPT for PTSD) treatment on adult SAD symptoms. 
Among our hypotheses were that (1) SAD prevalence in this PTSD sample would be 
high; that (2) initially low mentalization and dysregulated attachment (measured by 
SSRF) and (3) adult separation anxiety symptoms (measured by SCI- SAS) would 
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improve with acute IPT treatment; and (4) early change in mentalization between 
baseline and week 4 would predict PTSD outcome at week 14 [14]. No prior research 
had explored the relationships between SAD and PTSD in a treatment context.

5  Methods

The study employed the best available assessment measures, administered by 
trained and reliable interviewers and raters. PTSD and depressive symptoms were 
assessed using the Clinician-Administered PTSD Scale (CAPS-5 [25]) and 17-item 
Hamilton Depression Rating Scale (Ham-D [26]), respectively, at weeks 0, 7, and 
14. The RF/SSRF interview was conducted at weeks 0, 4, and 14, as was the SCI-
SAS. Because SSRF, here adapted to address patients’ emotional understanding of 
their PTSD symptoms, seems more sensitive to acute change than general RF, which 
reflects mentalization of core relationships, we focused on the former in this brief 
trial. SSRF scores range from −1 to 9, with a score of 5 being normative [22].

The SCI-SAS is a 16-item scale equally divided between childhood and adult 
separation anxiety items. Each item is scored between 0 and 2; a score of 8 or more 
defines clinically significant, syndromal SAD [24]. The SCI-SAS has excellent psy-
chometric properties. Because childhood items are assessed retrospectively, only 
adult SAD is expected to change with intervention. To assess separation anxiety 
change, severity was assessed by summing the total score [24].

Relatively inexperienced therapists, postdoctoral or newly minted psychologists, 
delivered 14 weekly sessions of interpersonal psychotherapy (IPT) for PTSD under 
the first author’s supervision. This therapy does not employ exposure to trauma 
reminders, as cognitive behavioral therapies for PTSD do. Instead, IPT focuses on 
patients’ emotions and their utility in negotiating interpersonal relationships and 
re- establishing trust [7, 21]. This involves initial affective attunement to penetrate 
numbness, helping patients to identify and validate their emotions and to see nega-
tive affects as interpersonally informative. Once in touch with their emotions, 
patients used them to strengthen social supports and to determine who is trustwor-
thy and who is not. For example, anger generally means someone feels mistreated. 
If a patient felt angry about an interpersonal encounter, he or she might role-play 
confronting the other person. If the other responded with an acknowledgment or 
apology, he or she might be trustworthy. If not, then recognition that the other per-
son is untrustworthy, upsetting as that might be, has been learned. This non- 
exposure, affect-focused IPT approach worked as well as the best tested exposure 
therapy in a randomized controlled trial [21].

6  Results

The 29 veterans had a mean age of 43.3 (SD = 14.1). Nine (31%) were women; 31% 
described themselves as African American and 14% as Hispanic. Of the 29 veterans 
with CAPS-5-diagnosed chronic PTSD assessed for SAD by SCI-SAS, 69% also 
met SAD criteria. Separation anxiety did not correlate with baseline PTSD severity, 
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depressive severity, or age when traumatized. Patients with and without comorbid 
SAD had comparable PTSD and depression severity.

Both PTSD and depressive symptoms responded to IPT. Twenty-two patients, 
including 17 with comorbid SAD, completed the 14-week course of IPT. Those 
17 with baseline comorbid SAD reported significantly improved adult separation 
anxiety (p = 0.009). Adult SAD improvements predicted improvement in depres-
sion (p = 0.049). Patients with SAD had a stronger relationship between early 
SSRF gains and subsequent adult SAD improvement (p = 0.021) than patients 
without SAD. Of the 17 patients with baseline SAD who had week 14 SCI-SAS 
scores, 6 (35%) no longer met criteria for significant SAD and six (35%) reported 
an at least 50% decrement in adult SCI-SAS score, indicating treatment response. 
Five patients (29%) met both criteria for improvement. Of nine completers with 
DSM-5-defined SAD, five patients fell under diagnostic threshold post treatment 
(“remission,” 56%).

This study was the first of its kind. As a small, pilot open trial, its findings are 
preliminary and require replication. Nonetheless, the results are exciting and make 
intuitive clinical sense. The prevalence of separation anxiety disorder among veter-
ans with chronic PTSD was quite high, comparable to the 80% Milrod et al. reported 
in a patient sample with patients with anxiety disorders who had not responded to 
prior evidence-based treatment [27]. Patients with dysregulated attachment 
improved on multiple measures over the course of just 14 weekly sessions of IPT, a 
non- exposure, affect- and relationship-focused treatment for PTSD. Although IPT 
targeted PTSD and depression rather than SAD, SAD also acutely improved. This 
is a novel finding given the dearth of systematic outcomes studies on treatment of 
SAD. More broadly, the results hint at the potential attachment-related mechanism 
of an affect-focused therapy in both relieving PTSD and depressive symptoms and 
in repairing dysregulated attachment.

7  PTSD/SAD Case

Mr. A., a 42-year-old married father of two, described worsening PTSD symptoms 
since the death of his father several years before. Abused throughout childhood, he 
reported frequent nightmares of “losing everything” and sudden, vicious panic 
attacks. He startled easily. He alternated between feeling numb and pointless and 
extreme irritability and anxiety. When irritable, he said hostile and provocative 
things to his wife, his most frequent target, ultimately provoking her to consider 
divorce. The idea that she might leave filled Mr. A with terror, as he was profoundly 
sensitive and anxious when she left the house even to go to work. He lived in a lim-
inal state, torn between being “sick” of her and terror of losing her. Small interper-
sonal distances from her felt enormous.

Throughout childhood, Mr. A had witnessed his father physically abusing three 
successive wives and several step-siblings. His father beat them with belts and 
wires, often screaming insults at them and everyone else. While not beaten himself, 
Mr. A always worried he would be next. He felt a “hopeless, pathetic” urge, particu-
larly as a small child, to protect his family members. His mother had made a near-
lethal suicide attempt when he was 4 years old after a beating by his monstrous, 
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larger than life father. Mr. A could recall “howling in pain” at the time, and in 
reconstructing the events of his childhood, said that he never felt safe.

His father constantly verbally attacked him about his inadequacy as a man. 
Relentlessly, into Mr. A’s 20s, his father asserted that he could never hope to amount 
to anything. Mr. A quietly agreed: he considered himself inadequate in all respects. 
Like his father, he considered any display of emotion childish, unmanly, weak, and 
“histrionic,” a favorite paternal insult. Feeling consistently disgusted with himself, 
Mr. A stayed close to his mother, almost never leaving her sight before her death 
when he was 17. After she died, he began a series of serially monogamous relation-
ships with women featuring the same ambivalence, severe separation problems, 
chronic dissatisfaction, and detachment punctuated with explosive outbursts that 
characterized his current relationship with his wife.

A 14-week course of IPT focused not on this foundational history but on Mr. A’s 
feelings in current relationships, addressing in the present the important links 
between his emotions and relational patterns. Early sessions focused on affective 
attunement [7], helping the patient to recognize how he felt in particular daily 
encounters and to understand that feelings were informative rather than a weakness. 
In particular, he recognized that his anger need not be a dangerous, “bad” emotion 
like his father’s but a signal and opportunity to tell his wife when she was bothering 
him. With role play to modulate his delivery of this message, and with her coopera-
tion, his tentative trust in their relationship grew and the marital situation improved. 
His PTSD and adult separation anxiety symptoms decreased significantly.

8  Summary

The relationship between separation anxiety and posttraumatic stress disorder is not 
entirely clear because the research connecting them has been so limited. Nonetheless, 
the two disorders appear intimately connected and to share roots in dysregulated 
attachment [11, 14]. We speculate that affect-focused therapies such as IPT and 
psychodynamic psychotherapy may share a treatment path and even neurobiologi-
cal connections [28] through addressing attachment issues in PTSD, anxiety disor-
ders such as panic disorder, and separation anxiety disorder [11, 27]. How 
comfortable you feel with others and how you handle your emotions matters. It is 
exciting to consider that affect-focused brief therapies may work through repairing 
dysregulated attachment to increase interpersonal stability and the ability to mobi-
lize protective social supports. More work needs to be done to elucidate these 
connections.
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The Relationship Between Separation 
Anxiety and Bipolar Disorder

Stefano Pini, Accursio Raia, and Marianna Abelli

1  Separation Anxiety as a Potential Prodrome 
of Bipolar Disorder

Before detailing the relationship and reciprocal pathological effects of co-occurring 
separation anxiety and bipolar spectrum disorders in adulthood, we must highlight 
the role of childhood separation anxiety as a precursor of bipolar disorder. In 2011, 
the International Society for Bipolar Disorders convened a “Taskforce on Prodromes 
of Bipolar Disorder” to review scientific evidence, summarize findings on early 
psychopathology preceding syndromal bipolar disorder, and make research recom-
mendations. In this process, Faedda et al. [1, 2] reviewed the research literature on 
prodromal features of bipolar disorder either of an affective or non-affective nature. 
Figure 1 is adapted from that of Faedda et al. [2]. It schematizes reviewed data that 
may help to characterize the pre-syndromal or prodromal phase of bipolar disorder. 
The potential role of separation anxiety has been added to the origin Figure based 
on the existing literature.

The study by Brückl et al. [3] is noteworthy within this framework. They reported 
and commented on Faedda et al. article as a most crucial contribution to supporting 
the link between separation anxiety and bipolarity. German researchers [3] found a 
specific association between separation anxiety in childhood with later in life (ado-
lescence and early adulthood) bipolar disorders. Individuals with threshold SAD 
(all diagnostic criteria fulfilled) had an elevated risk of subsequent bipolar type I 
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(HR  =  6.2, 95% CI  =  1.7–21.6) and bipolar type II disorder (HR  =  8.5, 95% 
CI = 1.6–43.5) but not of significant depression (HR = 2.1, 95% CI = 0.7–6.0). 
Subthreshold (one less than full diagnostic criteria for SAD) SAD predicted the 
onset of bipolar disorder type II (HR = 8.1, 95% CI = 2.3–27.4) but not of bipolar 
disorder type I (HR = 0.6; 95% CI = 0.0–4.0) or major depression (HR = 1.5, 95% 
CI = 0.9–2.5). In prospectively observed cases, subthreshold or syndromal separa-
tion anxiety predicted the first onset of bipolar II disorder more strongly than other 
disorders, including panic disorder, alcohol dependence, and pain disorder [3].

These data converge with those of other studies in Faedda et  al.’s [2] review 
reporting the evidence of a range of psychopathological symptoms and behavioral 
changes proposed as prodrome potentially leading to bipolar disorder. The associa-
tion of anxiety disorders with prospectively observed bipolar disorder was con-
firmed by several other studies [4–8]. Such a predictive association was powerful 
with separation anxiety and early-onset fearful panic attacks [7], a finding also con-
firmed among adults with bipolar I in the NESARC study [9].

Overall, these studies indicate an association between anxiety disorders (separa-
tion anxiety, social anxiety disorder, and early-onset panic attacks) and disruptive 
behavior disorders (ADHD, conduct disorder) with the later development of bipolar 
disorder.

In other words, prodromal features extend well beyond development from affec-
tive precursors of the bipolar spectrum, with the evidence of evolution from subsyn-
dromal and syndromal anxiety to bipolar disorder. In summary, there is evidence 
from the literature review of the development of bipolar disorder from a range of 
psychopathological loading, specifically including separation anxiety. Specifically, 
according to Faedda et al.’s [2] reappraisal of the evidence, there is an association 
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between SAD and bipolar subtype: SAD predicts bipolar I and II disorder but not 
major depression. In addition, subsyndromal separation anxiety is predictive of 
bipolar II disorder but not of bipolar I or major depression. Examining prospectively 
observed cases reported in the literature, Faedda et al. [2] report that subthreshold 
or syndromal separation anxiety predicted the first onset of bipolar II disorder more 
strongly than other disorders, including panic attacks, alcohol dependence, and 
panic disorder.

Thus, bipolar disorder is often preceded by clinical risk factors such as anxiety 
and disruptive behavior symptoms and disorders. Further evaluation of the predic-
tive value and contributions of such specific clinical risk factors, including separa-
tion anxiety, in the later development of bipolar disorder, can help identify 
populations at increased risk, guide timely and better-targeted interventions, and 
perhaps reduce the morbidity and mortality and improve treatment response and 
outcome in bipolar disorder.

1.1  Co-occurring Separation Anxiety and Bipolar Disorder 
in Adulthood

Data on the relationships between separation anxiety symptoms and adult bipolar 
disorder are scant. The most consistent hypothesis in the literature remains that 
early separation anxiety disorder (SAD) is specifically linked to the risk of panic 
disorder (PD) in adulthood [10, 11]. With few exceptions, earlier retrospective stud-
ies supported the SAD-PD hypothesis [12] and links between SAD and mood dis-
orders [13]. However, other authors did not support an exclusive link between 
separation anxiety and the later development of panic disorder [13, 14]. For exam-
ple, evidence concluding that there is a specific association between separation 
anxiety and mood dysregulation comes primarily from studies in which PD patients 
were compared with healthy controls, which cannot confirm specificity [15]. Other 
studies using controls affected by other mental disorders have argued against speci-
ficity or confirmed specificity of a SAD-later PD link only for females. Lipsitz et al. 
[16] suggested that SAD might be a vulnerability marker for multiple anxiety disor-
ders rather than for PD alone. This has been corroborated by a series of other studies 
summarized by Wehry et al. [17]. A more recent 7.4-year follow-up of children who 
had received treatment for anxiety disorders reported that children with prior SAD 
had, compared to those with other anxiety diagnoses, more anxiety disorders in 
general but not specifically PD [18]. Data from the Early Developmental Stage of 
Psychopathology (EDSP) study provides compelling evidence on the link between 
SAD and bipolar disorders [19]. The study conducted in Germany on 3021 patients 
from adolescence to adulthood (14–24 years) reported approximately equal rates of 
a childhood history of SAD in patients with PD (51%) and in patients with bipolar 
disorders. This important prospective study provided evidence that argues against a 
unique relationship between SA disorder and the specificity of developing later 
PD. Therefore, it broadened the range of associations/risks and/or prospective over-
laps between separation anxiety and different domains of psychopathology.
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In a recent paper [13] almost 20% of a sample of 100 bipolar patients and 50% 
of the subgroup with comorbid anxiety disorders had a history of SAD. Given the 
high rate of PD preceding the onset of bipolar disorder, the authors assumed that 
SAD could also be considered a prodromal condition in the longitudinal course of 
BD [15]. From this perspective, consistent with the EDSP study mentioned above 
[20], there can be a progression from SAD to PD to bipolar disorder.

Several authors support the hypothesis that early separation anxiety is a general 
vulnerability factor, increasing the risk of developing anxiety and mood disorders in 
adulthood. Lewinsohn et al. [21], for example, in a large sample of young individu-
als, found that major depression (MDD) was significantly more likely to follow 
simple phobia and separation anxiety than PD [22, 23]. Even in a cohort of elderly 
medical patients 3.5% of individuals were found to have significant separation anxi-
ety symptoms [24]. These individuals had a greater frequency of lifetime affective 
or anxiety disorders than those with less severe separation anxiety symptoms. Silove 
et al. [25, 26] demonstrated in carefully conducted epidemiological studies that a 
substantial proportion of individuals suffering from panic disorder have primary 
separation anxiety disorder followed by secondary panic attacks. Silove et al. also 
demonstrated that adult separation anxiety disorder and agoraphobia are distinct 
constructs with different clinical manifestations that are often not easily disentan-
gled [27]. They also found that separation anxiety in adulthood has links with the 
bipolar spectrum [28]. Unfortunately, the nature of this link, particularly the chrono-
logical relationship between the onset of these conditions, is unclear.

Some argue that comorbid anxiety disorders may account for separation anxiety 
symptoms in bipolar patients. For example, Lipsitz et al. [16] compared the preva-
lence of childhood SA in patients with only one anxiety disorder (PD, social phobia, 
or OCD) and patients with the same disorder plus additional anxiety disorders. The 
authors reported a significant linear trend, with higher rates of childhood SA cor-
responding to higher numbers of comorbid disorders. Unfortunately, replication 
data in bipolar patients with multiple anxiety comorbidities are unavailable, a true 
hole in the anxious attachment/separation anxiety outcome literature. Thus far, it is 
not easy to find a linear association between SA, the number of comorbid anxiety 
disorders, and the connection with the development of bipolar spectrum. Cross- 
sectional multiple anxiety disorders are associated with bipolar disorder, more 
severe psychopathology and abuse of stimulants. Unfortunately, these studies did 
not evaluate separation anxiety disorder, probably because until recently, it was not 
acknowledged to be among the anxiety disorders that affect adults [29–31].

Notwithstanding, clinical impression, corroborated by clinical experience with 
adult patients with separation anxiety, suggests reciprocal influences between sepa-
ration anxiety and numerous signs and symptoms of bipolarity. Most clinical reports 
are unclear about whether separation anxiety may reflect an underlying attachment 
dysregulation as aspects of the same developmental, attachment-derived relational 
phenomena [32]. They could also be different aspects of the same syndrome, similar 
to what is likely to happen, in some cases, between the reaction to abandonment in 
borderline personality disorder and bipolar disorder [33].
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Two findings from our previous studies [34, 35] suggest a potential biological 
link between SA and Bipolar Disorder (BD). First, we found a stronger correlation 
between adult SA and a history of SA during childhood in bipolar patients than in 
patients with PD without comorbid bipolar disorder. Second, using regression anal-
ysis, we found that the presence of adult SA was predictive of earlier onset BD. In 
other words, separation anxiety is likely to contribute to characterizing BD beyond 
the classical differentiation into bipolar I and II subtypes [36]. Further research is 
needed to better characterize factors contributing to the timing of onset and/or per-
sistence of syndromal or subthreshold SAD from childhood into adulthood and 
comorbidity profiles. Insights like these would inform the treatment development 
work needed to establish more targeted and effective preventive and clinical inter-
ventions. The paucity of clinical research in this area contrasts with the clinical 
impression that these two domains, namely bipolarity and sensitivity to separation, 
often coexist in the same individual and tend to manifest themselves in a variety of 
ways, depending on multiple factors (see Table 1).

One reason researchers and clinicians connect childhood separation anxiety 
exclusively with the development of adult anxiety disorders may be that manifesta-
tions of separation anxiety vary across the lifespan during development, complicat-
ing its presentation.

Notwithstanding, some straightforward suggestions of continuity of SA from 
childhood to adulthood were already advanced by Donald Klein [39], and reap-
praised by Ellis [27]. These authors hypothesized a biological model in which some 
children are genetically predisposed to react to separations with a response of over-
whelming anxiety—and that this oversensitive scanning mechanism continues 
through adulthood. Here, data from the literature are not consistent. Klein strongly 

Table 1 Distinct features of mood spectrum dysregulations in depressed patients and potential 
additive effects of separation anxiety symptoms or disorder on individuals’ relationships (adapted 
from refs. [29, 30, 37])

Mood dysregulated traits
Separation anxiety symptoms or 
disordera

Mood- rapid changes from happiness to sadness 
with and without knowing why

Uncertainty about the stability of the 
relationship

Frequent up and downs in mood with or without 
apparent cause

Tendency to emphasize insecurity 
aspects of relationships

Feelings are rather easily hurt Minimal arguments solicit feelings of 
abandonment

The future looks dark sometimes Pessimistic view of the relationship
Racing thoughts Abnormal efforts to focus on the 

relationship.
Abnormal sleep pattern because of worry what 
happened during the day

Ruminating about relationship

Feeling disgruntled Anger when thinking about own 
relationship

aIn adults separation anxiety might be evident in the context of intimate relationship with spouse, 
partner, and significant relative(s) or close friend(s) or pets (see [38])
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supported the idea of a direct link between SA and panic disorder/agoraphobia. 
Other authors suggested that childhood separation anxiety may not be related to 
panic disorder per se but may be a risk factor that predisposes patients to develop an 
agoraphobic avoidance pattern once panic disorder has begun [40].

The question remains controversial. In this regard, it is noteworthy that the 
DSM-5 has included adult separation anxiety disorder in Section 2 of the book 
within anxiety disorders, thereby acknowledging that adulthood can be a period in 
which separation anxiety may appear. Thus, it may play a role across the lifespan. 
What is unclear is whether childhood separation anxiety disorder usually persists 
into adulthood, suggesting continuities between CSAD and ASAD or whether it is 
more common that ASAD occurs as an onset of separation anxiety symptoms in 
adulthood [41]. In either case, the “continuity hypothesis” and “adult-onset hypoth-
esis” cannot explain what determines separation anxiety becomes clinically relevant 
or, in some cases, debilitating for the individuals. From this perspective, the clinical 
nature of separation anxiety can shed light on its potential role as a prodrome or risk 
factor for bipolar disorders and vice versa. The onset of a bipolar syndrome may 
amplify the impact of separation anxiety on an individual’s functioning [42]. In 
other cases, it is separation anxiety disorder that makes a bipolar diathesis more 
clinically meaningful, especially in the relational area than it would have been with-
out the separation anxiety component.

Separation anxiety has been variously described in developmental research and 
attachment theory [43]. Distress upon separation from one’s close attachment 
figure(s) is the developmental norm during early childhood. It is an evolutionarily 
adaptive mechanism designed to keep the defenseless child close to his adult 
caregiver(s). Only when separation distress becomes prolonged, excessive, and 
developmentally inappropriate or impairing is a psychiatric diagnosis typically 
made. The estimated prevalence of childhood separation anxiety disorder in the 
general population is 4%. An adult form of this syndrome is now listed in DSM-5. 
However, some researchers in the field note that even when a distinct constellation 
of SA symptoms is present, clinicians do not usually make a diagnosis [44]. Silove 
et al. [44] note that, from a clinical perspective, Bowlby’s developmental model of 
agoraphobia provided a clinical elaboration of this common clinical phenomenon. 
He proposed that if high levels of SA persisted into later years, it manifests as typi-
cal symptoms of agoraphobia [45]. According to this model, symptoms such as 
carrying transitional objects, reliance on phobic companions, and the preference for 
staying at home (as a symbol of a secure base or a substitution for a stabilizing 
attachment relationship) reveal the underlying separation anxiety roots of adult 
agoraphobia.

The importance of adult-onset separation anxiety disorder is indicated in that 
20–40% of adult patients with mood and anxiety disorders have been found to have 
symptoms of the disorder, and between one-third and one-half of these patients 
reported onset after 18 years of age [34, 46]. Patients with adult separation anxiety 
disorder experience high levels of functional impairment and show a poor response 
to conventional treatments used for other anxiety subtypes [47, 48].
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Despite the importance of the Silove et al. [28] study, there are still inadequate 
epidemiologic data focusing on separation anxiety disorder across the lifespan. A 
longitudinal study commencing in childhood recorded a 5% lifetime prevalence of 
separation anxiety disorder by the time the cohort reached early adulthood [28]. The 
National Comorbidity Survey Replication in the USA found a lifetime separation 
anxiety disorder prevalence of 6.6% after the pediatric age-at-onset requirement 
was removed, with two-thirds of case subjects having onset after 17 years of age. 
Still, comparable data in other samples or populations have yet to be reported.

Manicavasagar et al. [49] proposed that the core symptoms of separation anxi-
ety—that is excessive and often disabling distress in the face of actual or perceived 
separation from major attachment figures—might indeed persist or arise throughout 
adulthood. Clinical case studies indicate that adult separation anxiety represents a 
discrete diagnostic entity worthy of clinical attention. By its very nature, all separa-
tion anxiety, including that which presents during adulthood, occurs within an inter-
personal field involving the family and close attachments, which may include pets. 
A pattern of collusion, in willing, or similarly burdened close attachment figures, 
may arise in which the person with SAD, the family, and therefore the clinician all 
underestimate the role of SAD symptoms as a source of dysfunction in the patient. 
This is the so-called ego-syntonicity of SAD [44, 50]. Definitional symptom over-
lap, particularly between agoraphobia and SAD, may further confound the picture. 
Moreover, SAD may also occur in relation to the disruptions and losses associated 
with other severe mental disorders, such as bipolar disorder. In these contexts, the 
mood-related symptoms will often overshadow those of separation anxiety, which, 
as a consequence, will go undetected, even though they add to the person’s overall 
disability.

1.2  The Mixture of the Bipolar Spectrum with Separation 
Anxiety Disorder: The Case of Cyclothymia

Severe adult forms of separation anxiety may present in various ways—including 
suicidal behaviors [51] in response to actual or threatened separations. This is not 
noted in the DSM-5 criteria.

Monica, a 24-year old, unmarried woman presented with a history of “moodi-
ness” since she was 14. The patient said one day she would be “high like 
a kite” and the next day she would stay in bed. Her moods changed every 
few days, sometimes daily, but she was able to finish high school and 
worked as a shop assistant for high-end fashion brands; she was known for 
her traits of dependability and independence. Since childhood, she remem-
bers she got anxious when her parents left her alone even for a short time, 
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and often had scary fantasies of abandonment and worried that harm 
would befall them. She had nightmares about this persisting to adulthood. 
At age 18 she started having more protracted depressive episodes twice 
yearly, in the autumn and in the spring, lasting for 3–4 weeks. She described 
that the one in the autumn was characterized by sleeping too much and 
overeating, and the one in the spring by “a peculiar mixture of physical 
slowing, irritability, mental restlessness, and hypersexuality”. She had 
received numerous antidepressants for “depression”, to no avail. Her 
response to these was generally disappointing, indeed she insisted that her 
“PMS” got worse from medication. She was prescribed an SSRI, and after 
3  weeks she felt suddenly energized—her mind “running 200  miles a 
minute”—she could literally “climb the mountain” where she lived, was 
overconfident, and slept with several men daily, the entire episode lasting 
2 weeks. The patient had lived in different places since she was 18; she 
would simply take off, unsatisfied with the place or the people. Over the 
past year she was hospitalized once because, after a minimal argument, 
she was “terrified by the possibility of being dumped by my fiancé” and 
hurt herself with cigarette butts and hair curlers. Family history was sig-
nificant for bipolar disorder in that the mother, described by the patient as 
“a flamboyant bitch”, had been divorced four times, and had many lovers 
well into her 70 s; a maternal aunt, diagnosed manic-depressive, died in a 
mental institution. Her biological father drank alcohol excessively. Mental 
status examination revealed a young woman who complained that she was 
plump, with a distinctive flair in her attire. She used rich and dramatic 
expressions in describing her life and moods. Although her facial expres-
sion displayed bright affect, she said if lightning struck her dead, she 
would thank God. She spoke about her “utter failure with romantic rela-
tionships, despite initiating each of them with enthusiasm and excitement.” 
“I always get clingy with my partner and finally it turns against me”. She 
described episodes of extreme anxiety and discomfort when confronted by 
thoughts related to separation from a significant person, for instance, her 
grandmother or her sister or mother.

She said her sister was like her, “only worse because she uses all kinds of 
substances, especially uppers”. The patient concluded the interview by 
saying that she was a “borderline person”. It is noteworthy that this 
patient at the trait level (looking only at SCID II for example) would meet 
the criteria for “borderline personality”—which was indeed the diagnosis 
she carried in her past medical records—yet she suffers discrete mood 
episodes with a specific seasonal pattern; spontaneous hypomanic epi-
sodes were of short duration, never meeting the DSM-5 threshold of 4 days, 
she had a hypomanic response to SSRIs, placing her in the so-called 
“Bipolar III” category (F31.89/cyclothymia). However, Monica always 
suffered from waxing-and-waning separation anxiety that carried with it 
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The clinical case described above highlights the impact of separation anxiety 
across the bipolar spectrum. Such an interaction, for instance, is quite evident in 
patients described with cyclothymic depression (see case vignette). Akiskal and 
Pinto [52] report that these patients have moderately to severely impairing recurrent 
major depression, interspersed with hypomanic periods of a few days duration with-
out marked impairment: although the elated mood colors the behavior, confidence, 
and optimism, and judgment is relatively preserved compared to full-blown mania. 
Cassano et al. [29, 30] adopted a more unitary approach to bipolarity and proposed 
the inclusion of different subtypes of bipolar disorder into the same mood disorder 
spectrum. Within this framework, the cyclic course of the disease may involve peri-
ods of significant dysfunction and serious suicide attempts. Mood lability may be a 
trait characteristic in such patients and need not manifest in DSM-5 hypomanic 
periods (see Table 1).

It is noteworthy that, except for the first two traits, mood lability is in a depres-
sive direction. The underlying cyclic mood changes permit normal to supra-normal 
periods of functioning. A not-inconsiderable number of these patients can rebound 
from their difficult periods to attain new romantic or occupational status. Thus, if 
chronic separation anxiety is present as a backdrop, it may become prominent as a 
preoccupying syndrome that contributes to current dysfunction depending on the 
person’s mood state and fluctuations, typically disappearing during hyperthymic 
periods and exacerbating during depressive phases. The fact that SAD symptoms 
can come and go during adulthood and that broad mood states can for periods over-
shadow them may, in part, contribute to why SAD has gone relatively unnoticed in 
adults for so long. As described in Clinical Case 2, in some cases, mood stabiliza-
tion commonly reveals that SAD is a major factor affecting an individual’s difficul-
ties with psychosocial functioning.

According to the DSM-5 schema, many bipolar patients do not meet the strict 
DSM-5 criteria for bipolar II or I. For example, patients with short duration of hypo-
mania often have a recurrent pattern of periods of excitement, followed by mini 
depressions, thereby fulfilling the criteria for cyclothymic disorder. Other individu-
als have hypomanic episodes of short duration (2–3  days) and major depressive 
episodes. From a longitudinal perspective, these individuals have a lifetime history 
of one or more major depressive episodes and never met the full criteria for a manic 
or hypomanic episode but have experienced two or more episodes of short duration 
hypomania that meet the full symptomatic criteria for a hypomanic episode but that 

dramatic consequences in intimate relationships. Her spring “depres-
sions” would be better described as depressive mixed states, although 
again they fall below the DSM-5 threshold. The family history points to a 
strong bipolar diathesis, indicating that her primary mood disorder is 
likely Bipolar II or III. Clinically, therefore, it would make sense to con-
sider this patient as continuously shifting between cyclothymia and major 
depression with co-occurrence of separation anxiety disorder.
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only last for 2–3 days. The episodes of hypomanic symptoms do not overlap in time 
with the major depressive episodes, so the disturbance does not meet the criteria for 
a major depressive episode with mixed features. When a major depressive episode 
is superimposed on this baseline, the diagnosis of bipolar disorder may be entirely 
missed because the instability in the life of a cyclothymic may be such that they 
appear to meet criteria for Axis II cluster B personality disorders at the trait level 
and wind up carrying this diagnosis [53].

In brief, these patients are likely to be labeled as “borderline” rather than as 
affectively ill [54]. Within this framework, the role of separation anxiety disorder 
may be crucial in shaping the clinical picture (see Table 1). Looking at these patients 
through the lens of separation anxiety, adults with a diagnosis of separation anxiety 
disorder report extreme anxiety about separations from major attachment figures 
(partner, children, or parents), fear that harm would befall those close to them, and 
the perceived need to maintain proximity to them. These symptoms may affect the 
individual’s behavior and lead to severe impairment in social relationships and dis-
tortions in life choices from this degree of attachment insecurity.

It is important to distinguish between symptoms of separation anxiety and depen-
dent personality traits, which may also occur in patients with bipolar disorders [55]. 
Dependency is a pervasive and indiscriminate tendency to rely excessively on oth-
ers. In contrast, separation anxiety refers to a limited array of concerns about the 
proximity and safety of key attachment figures [56]. Furthermore, there is clinical 
evidence that feelings of abandonment and severe SA symptoms are not rare in 
patients with bipolar disorder (BD), especially in connection with situations, either 
objective or perceived, that threaten their bond and proximity to significant others. 
The Pisa group conducted research in this framework [56] in a sample of about 500 
adult outpatients. Pini and colleagues aimed to evaluate the severity and frequency 
of SA symptoms, as well as the frequency of childhood and adult separation anxiety 
disorders separately, among patients with bipolar disorder as compared to patients 
with panic disorder (PD) (without comorbid MDD), major depression (MDD) 
(without comorbid PD), and a group of healthy individuals (HC) with no psychiatric 
disorders. The relationship between age at the onset of bipolar disorder and of sepa-
ration anxiety was also explored with the Structured Clinical Interview assessed 
separation anxiety for Separation Anxiety—Childhood section (SCI-SAS-C) and 
the Structured Clinical Interview for Separation Anxiety—Adult section (SCI-
SAS-A) [57]. Results showed a linear correlation between both the SCI-SAS-C 
total score and the SCI-SAS-A total score and the age of onset of bipolar disorder. 
A linear regression was performed to predict age at onset of BD as a dependent vari-
able, using SCI-SAS-C and SCI-SAS-A total scores as dependent variables and 
controlling for age, sex, and panic disorder comorbidity. These analyses showed 
that both SCI-SAS-C (p < 0.02) and SCI-SAS-A (p < 0.0001) total scores were 
significantly predictive of age at the onset of bipolar disorder. In particular, the pres-
ence of SA during adulthood was associated with an earlier onset of bipolar disorder.

Further investigation into the presence and effects of separation anxiety in adults 
with bipolar disorder is warranted by these solid data. Our research group con-
ducted several studies exploring separation anxiety symptoms in adult bipolar dis-
order patients. Our research group, about 10 years after the first report on separation 

S. Pini et al.



83

anxiety and bipolar disorder, returned to this exploration [58]. This study aimed to 
investigate the prevalence and correlates of separation anxiety disorder among 
patients with PD and whether the presence of separation anxiety disorder was asso-
ciated with frank diagnoses of mood disorders or symptoms, in particular, bipolar 
spectrum symptoms (not necessarily reaching the threshold for bipolar I or II). 
Mood spectrum symptoms were assessed with the Mood Spectrum Self-Report 
Instrument (MOODS-SR), which was developed and validated by an international 
collaborative group of researchers (Spectrum Project) [29, 30]. Here, we shall 
briefly describe the MOODS-SR. The MOODS-SR assesses lifetime mood spec-
trum symptoms, including prodromal, residual, atypical, and subclinical character-
istics. MOODS-SR provides a rating for significant affective symptoms but also 
identifies and rates atypical and mild symptomatic manifestations as expressions of 
subclinical conditions. The sum of the scores on the three manic domains (mood, 
energy, cognition) constitutes the “manic component” (62 items), and that of the 
three depressive domains includes the “depressive component” (63 items).

In Gesi et al.’s [58] study, of the 235 adult outpatients with panic disorder, 125 
(53.2%) were categorized as having adult separation anxiety disorder and 110 
(46.8%) as not. Groups did not differ regarding the onset of panic disorder, the life-
time prevalence of obsessive-compulsive disorder, social phobia, simple phobia, 
BD I and II, or major depressive disorder (MDD). Patients with both PD and SAD 
showed higher levels of lifetime mood spectrum symptoms compared to PD patients 
without SAD. Specifically, SAD subjects showed higher total and manic/hypomanic 
component scores on the MOODS-SR than patients without SAD, even accounting 
for the effects of age, gender, the presence of lifetime comorbidity with frank bipo-
lar disorder and major depression, and severity of PD symptoms. These findings are 
potentially like previous data showing a strong correlation between SAD symptoms 
and lifetime mood symptoms of both polarities in a sample of patients with anxiety 
or mood disorders, and 23% had complicated grief as an adjunctive condition [59].

In Gesi et al.’s study [58], it is possible that PD patients who also show features 
of adult SAD are more vulnerable to experiencing mood symptoms. The important 
distinction may be that, despite not reporting a higher rate of lifetime frank mood 
diagnoses, adult separation anxiety is correlated with greater lifetime mood spec-
trum symptoms, particularly in the manic/hypomanic domain. These data might be 
consistent with previous postulates that constellations of early phobic anxiety, 
including adult SAD, could be linked to subthreshold bipolar spectrum features 
such as mood lability or cyclothymia.

A further possibility is that adult SAD is a marker for PD severity. This hypoth-
esis is consistent with the greater severity of PD that we found in the adult SAD 
group. That finding, together with the higher scores reported by adult SAD subjects 
on the MOODS-SR, might be interpreted as indicating that these patients experi-
ence a greater level of emotional lability of a generic type as a lifelong tendency, 
including a tendency to more severe panic and mood symptoms, potentially stem-
ming from early separation anxiety or attachment difficulties. However, our results 
also show that adult SAD subjects score higher on the MOODS-SR, even control-
ling for PD symptom severity (evaluated with the PDSS), suggesting a specific vul-
nerability to affective spectrum symptoms. Further studies that consider other 
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possible confounding factors (including, for example, the presence of agoraphobia) 
will help disentangle the pattern of vulnerability to panic and anxiety as opposed to 
mood spectrum symptoms among patients with comorbid PD and adult SAD.

Interestingly, in Gesi et al.’s study [58], separation anxiety was shown to predict 
poorer responses to psychological and psychopharmacological PD treatments. We 
hypothesize that this differential treatment response could be partly due to greater 
mood spectrum bipolar symptoms in persons with separation anxiety disorder.

The lack of robust measures of temperamental characteristics and Axis II disor-
ders did not allow us to investigate whether associations between adult SAD and 
mood spectrum symptoms might be mediated by underlying characterological dis-
turbances. In addition, although we found some critical associations between adult 
SAD and mood symptoms, we could not determine the direction of causality. 
Further longitudinal studies are necessary to elucidate this relationship. Despite 
these limitations, our results suggested that, in a clinic sample in which those with 
current comorbidity with frank mood disorders are removed, subjects with both PD 
and adult SAD had a distinct profile characterized by greater lifetime bipolar spec-
trum symptoms, greater severity of panic symptoms, and history of early adult SAD 
compared with subjects with PD alone or PD with other comorbidities. This profile 
of comorbid SAD and PD may explain the high levels of functional impairment and 
resistance to conventional treatments found among these patients. SAD’s inherent 
dysregulation of attachment relationships, with profound implications for SAD 
patients’ common difficulty establishing adequate social support [60], establishing 
a trusting relationship with a psychiatrist may be fractured for these people, further 
straining care. Further studies are warranted to investigate the possible mediating 
factors in these relationships.

In summary, the data discussed in this chapter appear to be preliminary grounds 
for investigating further the possibility that separation anxiety may deserve greater 
recognition in adults with bipolar disorder. It would be interesting in future studies 
to investigate to what extent SA may also be specifically associated with different 
forms or subtypes of bipolar disorder. Furthermore, such research might also help 
elucidate factors that contribute to adult-onset and/or persistence of syndromal or 
subthreshold SAD from childhood into adulthood, either occurring singly or comor-
bid with other psychiatric disorders. Insights like these would inform treatment 
development work needed to establish effective preventive and clinical interven-
tions for this disorder.
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The Distinction of Adult Separation 
Anxiety Disorder: Evidence 
and Uncertainty

David S. Baldwin, Laura Molteni, and Vasilios G. Masdrakis

The DSM-5 classification of mental disorders locates separation anxiety disorder 
within a broad group of anxiety disorders and acknowledges that its diagnosis no 
longer requires establishing an onset of symptoms during childhood or adolescence. 
In previous DSM editions, separation anxiety disorder had been included within the 
conditions typically first diagnosed in early life (infancy, childhood or adolescence) 
with the stipulation for the onset of symptoms before the age of 18 years – adults 
with separation anxiety symptoms could only receive a retrospective diagnosis, 
based on establishing an onset earlier in life. The ICD-11 takes a broadly similar 
approach to DSM-5, with the possibility of diagnosing an adult-onset condition and 

D. S. Baldwin (*) 
Clinical and Experimental Sciences (Clinical Neuroscience), Faculty of Medicine, University 
of Southampton, Southampton, UK 

University Department of Psychiatry and Mental Health, University of Cape Town,  
Cape Town, South Africa 

Mood and Anxiety Disorders Service, Southern Health NHS Foundation Trust, 
Southampton, UK
e-mail: D.S.Baldwin@soton.ac.uk 

L. Molteni 
Clinical and Experimental Sciences (Clinical Neuroscience), Faculty of Medicine, University 
of Southampton, Southampton, UK 

Luigi Sacco University Hospital, Psychiatry 2 Unit, University of Milan, Milan, Italy
e-mail: L.Molteni@soton.ac.uk 

V. G. Masdrakis 
Clinical and Experimental Sciences (Clinical Neuroscience), Faculty of Medicine, University 
of Southampton, Southampton, UK 

First Department of Psychiatry, Eginition Hospital, National and Kapodistrian University of 
Athens Medical School, Athens, Greece
e-mail: vmasdrakis@med.uoa.gr

© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2023
S. Pini, B. Milrod (eds.), Separation Anxiety in Adulthood, 
https://doi.org/10.1007/978-3-031-37446-3_8

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-37446-3_8&domain=pdf
mailto:D.S.Baldwin@soton.ac.uk
mailto:L.Molteni@soton.ac.uk
mailto:vmasdrakis@med.uoa.gr
https://doi.org/10.1007/978-3-031-37446-3_8


90

recognizing that the disorder can occur with or without coexisting panic attacks. 
The new position of separation anxiety disorder within the DSM-5 and ICD-11 
derive from the unanticipated findings of multiple epidemiological studies that indi-
cated a high prevalence of the condition in adults, often in people with an onset of 
characteristic symptoms after the teenage years. Increased awareness of the condi-
tion encourages further research into its psychopathology, aetiology, and treatment. 
This chapter reviews the clinical features and sometimes blurred boundaries of the 
disorder and suggests how it may be distinguished from other mental disorders in 
which ‘separation anxiety’ is also a feature.

1  Diagnosis of Separation Anxiety Disorder in Adults 
in DSM-5 and ICD-11

A diagnosis of ‘adult-onset adult separation anxiety disorder’ allows for the inclu-
sion of individuals whose separation anxiety symptoms first appeared in adulthood, 
without a documented history of related symptoms during childhood. By contrast, 
the designation of ‘childhood-onset adult separation anxiety disorder’ encompasses 
those individuals whose symptoms had a childhood-onset and persistence into adult 
life [1]. Many adults with anxiety disorders have difficulties related to adverse 
childhood experiences and unsupportive environments, which only manifest subse-
quently through symptoms in adulthood. Separation anxiety disorder is considered 
in a similar way as these other conditions: by removing the age of onset stipulation 
and the need for separate juvenile and adult groups in both the DSM-5 and ICD-11, 
it aligns with the approach to diagnosis in other anxiety disorders [2].

In DSM-5 [3], separation anxiety disorder is characterized by developmentally 
inappropriate and excessive fear or anxiety concerning separation from attachment 
figures. Fear, anxiety, or avoidance of separation must have been present for at least 
4 weeks in a child or adolescent, and ‘typically’ for at least 6 months in an adult. 
Diagnosis also requires the presence of at least three of eight features, including 
recurrent excessive distress when anticipating or experiencing separation and per-
sistent and excessive worry about losing major attachment figures. This is poten-
tially problematic, as it may be hard to distinguish fear and anxiety concerning 
separation from attachment figures (the characteristic feature) from excessive dis-
tress when anticipating or experiencing separation or from excessive worry about 
losing attachment figures (two of the supporting features). Furthermore, another 
two supporting features include a persistent reluctance or refusal to go out, away 
from home, or to school or work because of fear of separation; and persistent fear or 
reluctance about being alone or without major attachment figures at home or in 
other settings: which seems a rather tricky distinction, as the features can blur into 
those of agoraphobia.

The criterion of ‘persistent and excessive worry about experiencing an untoward 
event’ that causes separation from an attachment figure to be difficult can be hard to 
distinguish from the persistent and excessive worrying about family members that 
is troublesome in many patients with generalized anxiety disorder (GAD), although 
in GAD worries about others tend not to focus solely on separation concerns. 
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Moreover, the features of troubled sleep whilst being away from attachment figures, 
and repeated nightmares about separation seem hard to delineate from sleep distur-
bances in those patients with post-traumatic stress disorder (PTSD) whose trauma 
involved witnessing significant threats to family members.

Potential difficulties in formulating a diagnosis are not restricted to DSM-5 cri-
teria. Similar problems were inherent in the diagnostic criteria for separation anxi-
ety disorder in childhood, included within ICD-10 [4]. In this, at least three of eight 
features had to be present, including persistent and excessive worry about possible 
harm befalling major attachment figures and persistent and excessive worry that 
some untoward event will separate the child from an attachment figure (which posed 
something of a conundrum if the worrisome and anticipated untoward event involved 
harm). It can be hard to distinguish anxiety and worry about harm potentially befall-
ing an attachment figure (the first listed feature) from distress (for example, mani-
fest by anxiety, crying, and misery) in anticipation of separation from an attachment 
figure (another listed feature). ICD-10 criteria stipulated ‘the criteria for generalized 
anxiety disorder of childhood are not met’; indicating that when they are present, 
the diagnosis of GAD should be preferred to separation anxiety disorder. It is also 
hard to distinguish between two other features relating to sleep disturbance, namely 
insomnia marked by persistent reluctance or refusal to go to sleep without being 
near an attachment figure, from the presence of repeated nightmares involving 
themes of separation.

Within ICD-11 criteria [5], the central psychopathological feature is the marked 
and excessive fear or anxiety about the separation of the individual from specific 
attachment figures, i.e., figures with whom they have a deep emotional bond: though 
clinical features vary according to developmental level. In children and adolescents, 
fear or anxiety concerns relate mainly to separation from caregivers, parents and/or 
other family members. These manifestations are judged to exceed what is consid-
ered a normal reaction at that developmental stage. In adults, symptoms mainly 
concern children and/or a romantic partner. However, they can be concerned with 
other close relationships (including parents or siblings, or even pets), with fears that 
the attachment figure may be exposed to harmful events, a reluctance or refusal to 
go to school or work due to these fears, and excessive distress when the subject is 
separated from the attachment figure. Patients’ sleep function may be disrupted by 
recurrent nightmares about separation, and they may be reluctant or refuse to sleep 
away from the attachment figure: symptoms must persist for at least several months 
and be severe enough to cause significant distress and/or significant impairment in 
major areas of functioning for diagnostic criteria to be met. Compared to ICD-10, 
the use of ICD-11 criteria results in greater accuracy in diagnosing separation anxi-
ety disorder (and other conditions) [6].

2  Epidemiology of Separation Anxiety Disorder in Adults

Separation anxiety symptoms are not infrequent across the lifespan. For example, a 
prospective study involving adolescents and young adults (aged 14–24 years) found 
a 7.8% ‘lifetime prevalence’ of separation anxiety symptoms [7]. An investigation 
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in first-semester college students found that 21% met or exceeded the symptom 
threshold on a checklist of separation anxiety symptoms [8]. Approximately 25% of 
women attending a hospital ante-natal clinic had supra-threshold levels of separa-
tion anxiety [9], and marked separation anxiety was also present in approximately 
35% of primiparous women whose unsettled infants had been admitted to a parent- 
child residential unit [10]. Taken together, these three studies [8–10] suggest that 
separation anxiety symptoms may be prominent during periods of transition through 
life stages. Furthermore, separation anxiety was found in around 3.5% of elderly 
(60 years or older) primary care patients [11]. However, recognizing the symptoms 
of separation anxiety does not necessarily indicate the presence of separation anxi-
ety disorder, as its diagnosis also rests on evaluating the degree of personal distress 
and level of impairment.

In the US National Co-morbidity Survey Replication (NCS-R) epidemiological 
study (n = 5692), the estimated lifetime prevalence of separation anxiety disorder 
was 6.6%: the prevalence being higher in females than males, this difference being 
especially marked in the sub-group in whom separation anxiety started in childhood 
[12]. Although 36.1% of cases with an onset of separation anxiety in childhood 
experienced symptoms that persisted into adult life, the majority (77.5%) of cases 
in adults had an onset during adulthood. Adult separation anxiety disorder impairs 
social and work functioning markedly: more than 40% have severe impairment in at 
least one life domain, most commonly in the domains of social and personal life: 
impairment being more marked in those with comorbidity, which was present in 
more than half the cases in the NCS-R study [12].

Data from the World Health Organization (WHO) World Mental Health Surveys 
involving 18 countries indicate that the lifetime prevalence of separation anxiety 
disorder in the general population (n = 38,993 adults) has an average of 4.8%, with 
a rather broad interquartile range of 1.4–6.4%: 43.1% of lifetime onsets occurred in 
adulthood [13]. Rates of psychiatric comorbidity were similar to those in previous 
epidemiological studies. Evaluation of potential predictors of lifetime separation 
anxiety disorder identified female gender, reported childhood adversities, and life-
time traumatic events. These predicted separation anxiety disorder onsets in differ-
ing countries and in childhood, adolescence, and adulthood. A recent meta-analysis 
indicates that 72.4% and 75% of patients had an onset of illness by 14 and 18 years, 
respectively [14]: but at present, the typical duration of untreated illness in adult 
patients with separation anxiety disorder is unknown.

3  Distinguishing Separation Anxiety Disorder 
and Panic Disorder

Panic disorder is important in the differential diagnosis of separation anxiety disor-
der [15]: this distinction can be more difficult in patients with panic disorder with 
comorbid agoraphobia, among whom a history of separation anxiety disorder in 
childhood and adulthood is particularly common [16]. The main difference between 
adult separation anxiety disorder and panic disorder with agoraphobia is that in the 
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former condition, the primary fear concerns potential separation from others (i.e., 
the concern is ‘allocentric’), whereas the in the latter there is a persistent fear of 
having panic attacks (i.e., the concern is ‘autocentric’). In adult patients with sepa-
ration anxiety disorder, anxiety ‘attacks’ (if present) emerge within the context of 
potential or actual separation [1]. The main clinical characteristics of agoraphobia 
include a disproportionate fear of public places (such as shops or restaurants), often 
perceiving such an environment as too open, crowded or dangerous, resulting in 
psychological distress  - and sometimes panic. Differential diagnosis between the 
conditions is aided by identifying the different situations that trigger the fear 
response and the reason why the individual fears of being alone in these situations: 
an agoraphobic patient typically fears that help will not be available, whereas a 
patient with separation anxiety disorder fears something bad might happen to a 
loved one, or that harm might happen whilst separated from a loved one. In children 
and adolescents, the main differentiating clinical feature is that in separation anxiety 
disorder, the concern relates to the potential loss of access to safe persons. In con-
trast, in panic disorder and agoraphobia, safety concerns involve a broad array of 
situations and environmental contexts [17].

In children with separation anxiety disorder, the major attachment figures are 
usually parents, and frequent separation behaviours include crying, tantrums, and 
school refusal or selective mutism. Adults with separation anxiety typically fear that 
some harm will affect their attachment figures (usually a spouse or child), so strenu-
ous efforts are made to remain in close contact, despite marked impracticalities 
[18]. Childhood separation anxiety can be the primary condition in a trajectory of 
psychological illness manifesting as separation anxiety or other forms of mental 
disorder in young adults [19]. Early separation anxiety symptoms and behaviours 
can act as a ‘general vulnerability factor’, increasing the risk for anxiety and mood 
disorders in later years [20].

It seems reasonable to suppose that separation anxiety in adults was previously 
often erroneously construed as a form of panic disorder with or without agorapho-
bia [21]. By contrast, for many individuals, a diagnosis of adult separation anxiety 
disorder may have been more appropriate, with anxiety attacks being linked to 
threats of separation, rather than occurring unexpectedly or in feared situations, as 
in panic disorder. Differential diagnosis between separation anxiety disorder and 
panic disorder is aided by establishing that the fear of having a panic attack does not 
drive separation anxiety, whereas it does in agoraphobia: patients with separation 
anxiety disorder may experience panic attacks, but these are triggered by separa-
tions from close attachment figures, rather than being experienced as untriggered [4, 
5], but the primary fear is the fear of separation, rather than the fear of having a 
panic attack [1]. More simplistically, a patient with panic disorder fears that a panic 
attack might result in a catastrophic event such as a ‘heart attack’, death, or going 
crazy or disappearing (or fainting), whereas a patient with separation anxiety disor-
der fears that if they have a heart attack, it might result in a hospital admission 
which would take them away from being close to their loved ones. In addition, 
patients with panic disorder are typically preoccupied with their personal health and 
safety, whereas individuals with separation anxiety disorder are primarily concerned 
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for the well-being of their attachment figures (or sometimes themselves, should 
personal illness result in unwanted separation from others). The distinction of sepa-
ration anxiety from agoraphobia is potentially complicated to parse, as at first blush 
it can appear that patients with separation anxiety are reluctant to venture out of 
their home. Agoraphobic situations are defined as places and situations from which 
escape might be difficult or in which help might not be available to the affected 
person; agoraphobic patients define magically ‘safe’ and ‘dangerous’ places often 
in relation to their homes, or what they imagine are easy escape routes to their 
homes. In separation anxiety disorder, the prominent fear is that something untow-
ard might happen to someone else (loved ones or other major attachment figures) or 
that should they experience an untoward event, they could not be reunited with 
them [1].

4  Distinguishing Separation Anxiety Disorder 
from Other Conditions

Differential diagnosis between separation anxiety disorder and GAD can also be 
complex, as worrying that something bad might happen to a loved one is a feature 
common to the two conditions. Approximately half of children and adolescents with 
separation anxiety disorder worry about harm befalling their parents when not with 
them [22], and many children with the diagnosis of separation anxiety disorder also 
have a diagnosis of comorbid GAD [23]. The distinction between the two disorders 
in adults can also be difficult, but largely rests on establishing that the fear and per-
sistent worry of losing loved ones is just one of a wide range of worrisome themes 
in patients with GAD (in which other common themes include personal health, 
financial concerns, and interpersonal difficulties); whereas in separation anxiety 
disorder, the central and often only concern is the fear of and intermittent worry 
about losing a major attachment figure [1]. Patients with GAD worry about signifi-
cant others even though they are securely present, whereas patients with separation 
anxiety disorder feel relieved and worry less in the presence of their attachment 
figures.

The distinction between separation anxiety disorder and ‘dependent personality 
disorder’ is sometimes challenging. Dependent personality disorder is exemplified 
by a persistent, pervasive, and indiscriminate tendency to rely excessively on other 
individuals, particularly when making decisions. By contrast, separation anxiety 
disorder is characterized by a limited array of concerns about the proximity and 
safety of major attachment figures [18]. Adults with separation anxiety disorder 
typically report no difficulty in caring for themselves. Frantic efforts to avoid real or 
imagined abandonment are a feature of ‘borderline personality disorder’ but distin-
guishing between the two conditions is facilitated by identifying the pervasive mood 
instability and uncertainty with regards to self and most relationships, which is so 
troublesome in borderline personality disorder, but which is not a typical feature of 
separation anxiety disorder [2]. However, given how underdiagnosed SAD is in 
clinical settings, it is likely that some carrying the diagnosis of borderline 
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personality disorder suffer from underlying separation anxiety disorder. Finally, a 
concern about the presumed misbehaviour of romantically attached figures is a fea-
ture of morbid jealousy, and this potentially hazardous condition should be included 
within the differential diagnosis, particularly when the worries and concerns about 
attachment figures have acquired a persistently preoccupying, obsessive, and queru-
lous quality: however, little is established about how the conditions can be distin-
guished accurately.

5  Comorbidity in Separation Anxiety Disorder

Reliable diagnosis is made more difficult by the extensive comorbidity of separation 
anxiety disorder with other conditions established through a series of studies. For 
example, separation anxiety symptoms of both childhood-onset and adult-onset are 
common in patients with bipolar disorder, particularly those with an early onset 
[24]. Early separation anxiety is also common among women with eating disorders 
[25]. Separation anxiety symptoms are also common in outpatients with ‘compli-
cated grief’ [26], or patients with post-traumatic stress disorder (PTSD) [27]. 
Furthermore, separation anxiety disorder was diagnosed in 56% of outpatients with 
affective disorders and complicated grief [28]: and features of prolonged grief, 
depression, and separation anxiety disorder were found to correlate significantly 
among bereaved individuals [29].

Observational studies in patients with obsessive compulsive disorder (OCD) 
have found a point prevalence of separation anxiety disorder of 27.2% [30], and a 
lifetime prevalence of 17% [31]. The relationship between separation anxiety and 
‘obsessivity’ (as a personality trait rather than the diagnosis of OCD) is intriguing: 
existing data derive from examination of the relationship with insecure attachment, 
which finds an association between obsessiveness and high scores on the fearful 
dimension style of attachment, characterized by high levels of anxiety and avoid-
ance [32]. Some adult individuals with separation anxiety may exert excessive con-
trol over relationships with significant figures (a core feature of obsessive compulsive 
personality disorder), with reticence towards unplanned changes in routine move-
ments and trips: but more research is needed to clarify the nature of relationships 
between obsessional traits and separation anxiety symptoms. High separation anxi-
ety or the diagnosis of separation anxiety disorder have been found to be associated 
with the presence of certain comorbid personality disorders (Clusters B and C) 
among patients attending an anxiety clinic [33].

6  Potential Mechanisms Underlying Adult Separation 
Anxiety Disorder

The aetiology of separation anxiety disorder in adults has not been explored exten-
sively. The role of environmental and genetic factors and the ways in which they 
may interact is unclear [34]. Peripheral-type benzodiazepine binding site receptors, 
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which have a role in the biosynthesis of steroids during stress and anxiety states, 
may have a significantly lower density in the sub-group of panic disorder patients in 
which coexisting separation anxiety is prominent [35]. Separation anxiety disorder 
appears associated with hypersensitivity to inhaled carbon dioxide [36]. Childhood 
separation anxiety disorder, adult panic disorder, and hypersensitivity to 35% car-
bon dioxide challenge may all share a common latent intervening variable [37–39]. 
However, not all evidence accords with this hypothesis, as children with separation 
anxiety disorder did not react with panic or increased anxiety symptoms after hyper-
ventilation challenge when compared to controls with panic or other anxiety disor-
ders [40].

Peripheral levels of the hypothalamic neuropeptide oxytocin (known to be 
involved in mother–infant interactions, and possibly involved in establishing trust in 
others) are potential biological markers of the dynamics of social relationships [41]. 
Children with separation anxiety disorder have been found to have significantly 
lower salivary oxytocin levels compared to children with other anxiety-related con-
ditions [42]. However, mutation analysis of the oxytocin gene reveals no consistent 
disturbance in patients with adult separation anxiety disorder, although single 
nucleotide and intron two molecular variants have been detected [43]. A GG geno-
type single nucleotide polymorphism within the oxytocin receptor gene is linked to 
high levels of separation anxiety in patients with major depression [44].

7  Conclusions

Separation anxiety is a basic fear in humans, is readily observable in children, 
although generally becoming less prominent with age and maturity, and is underdi-
agnosed in adults. Marked separation anxiety probably represents a psychopatho-
logical phenomenon, and diagnostic criteria for separation anxiety disorder have 
benefitted from being progressively tightened. Including separation anxiety disor-
der within the group of anxiety disorders diagnosable in adults in DSM-5 and 
ICD-11 should encourage further research into its possibly distinctive phenotypes; 
and could identify possible endophenotypes delineating it from frequently comor-
bid conditions such as panic disorder, agoraphobia, and social anxiety disorder. 
Studies of the sensitivity of separation anxiety symptoms to carbon dioxide chal-
lenge, and of the potential role of oxytocin in dysfunctional attachment may provide 
fruitful in helping separate this common and burdensome condition from apparently 
similar conditions.

7.1  Clinical Case Example

Being the youngest member of a large, hard-working and loving family, Anne* was 
never alone or had any time to feel bored or listless during early childhood. One by 
one, her older sisters left school at the earliest opportunity to work in local factories 
or shops, all seeing little value in further education. Their successive departures 
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from the family home to marry and live elsewhere in the city caused Anne to peri-
odically question her previous determination to ‘get on in life’ by staying on at 
College, aiming to enter University. But she resolved to continue her studies, hoping 
for a nursing degree and subsequent employment as a paediatric nurse in the local 
hospital. Unfortunately, she found herself needing to repeat her second academic 
year (when 18 years old), as infectious mononucleosis (‘glandular fever’) and sub-
sequent prolonged fatigue had made it hard to attend college or concentrate on allo-
cated homework.

Knowing that Anne wished to enter University, and being worried about the 
financial implications of this, her mother decided to return to paid employment 
outside the home for the first time since the birth of her oldest child. This proved 
most unsettling for Anne, who was still recovering from fatigue. She feared for the 
health and safety of her mother at the tobacco-processing plant and on her long 
journeys to and from work on a public transport bus. Anne also became worried that 
if her illness were to take a turn for the worse, she would not be able to receive the 
loving care and support of her mother, whilst she was at the factory. She began to 
implore her mother to give up her new job, often expressing these concerns; and 
sometimes became tearful, angry and overtly upset as her mother prepared to leave 
the house to catch the early morning bus.

Her mother arranged for Anne to see their general practitioner (GP), who had 
known the family for many years. By this time, two of Anne’s sisters had experi-
enced periods of depression and undergone antidepressant treatment, and another 
had become markedly underweight and was drinking excessive quantities of alco-
hol. The GP took note of Anne’s prolonged fatigue, tearfulness, and anxiety symp-
toms, and being aware of the family history of depression, made a diagnosis of 
depression. He prescribed a selective serotonin reuptake inhibitor (paroxetine) and 
referred Anne for counselling.

Anne could not tolerate paroxetine: she felt increasingly ‘nervy’ and it was 
becoming harder to sleep at night; and she declined the offer of counselling at the 
GP surgery, as this would have meant being away from her parents in the early eve-
ning, which made her anxious. Her concerns about potential untoward events affect-
ing her mother steadily worsened, and at times she blocked the door, attempting to 
prevent mother from leaving the house. Surreptitiously, she began to follow her 
mother to work on a later bus, and took to regularly standing outside the tobacco 
plant, often for hours, hoping to glimpse her mother on the factory floor. When she 
was discovered doing this, her mother was embarrassed and exasperated, and criti-
cized Anne for being ‘stupid’. Anne could not keep up with the College homework, 
so had to withdraw from the course, thereby forsaking her intended future career as 
a nurse.

At this time, the GP referred Anne to the local community mental health service. 
She was diagnosed with panic disorder and agoraphobia, a diagnosis difficult to 
justify given these symptoms, prescribed another selective serotonin reuptake inhib-
itor (fluoxetine), and an enthusiastic mental health nurse instructed her in the tech-
niques of in vivo desensitization giving Anne ‘homework’ to undertake, based on a 
constructed hierarchy of feared situations. Anne felt more agitated on fluoxetine and 
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stopped it after a few days. She was also perplexed about the verbal and written 
instructions to expose herself to environments where she felt frightened, thinking 
this recommendation rather missed the point: her main concern was not of feeling 
anxious outside the family home, but instead about what might terrible things could 
happen to her mother whilst she was travelling to and working in the factory. Anne 
also became increasingly worried that her fatigue and anxiety could worsen and that 
there would be no-one to look after her should this happen, whilst her mother and 
father undertook their long working days. She stopped attending outpatient 
appointments.

Quite unexpectedly, Anne fell in love, with the son of long-standing friends of 
her parents. She and her boyfriend were soon engaged and Anne left the family 
home, once she discovered she was pregnant. She found it curious that her previous 
concerns about her mother had disappeared so rapidly. Sadly, this relief was only 
short-lived, as she soon began to make demands on her fiancé, begging him to work 
from home rather than travel to his office. She feared he might be involved in an 
accident whilst driving, or be unable to return swiftly, should she develop any acute 
problems during her pregnancy. The couple discussed the strain that these concerns 
were placing on their relationship at what should have been an enjoyable period and 
agreed that Anne should be referred again to the community mental health team. 
Anne did not wish to burden the relationship with her fiancé, neither did she want 
her future child to grow up having to cope with a troubled and dependent mother.

Reorganization of local mental health services had led to an innovative system 
for assessing patients with anxiety and depression: now, all were interviewed jointly 
by a trainee psychiatrist and trainee clinical psychologist, followed by subsequent 
discussion within a wider multi-disciplinary team. The initial interview had queried 
the initial diagnosis of panic disorder with agoraphobia, and after the discussion it 
was felt that adult-onset adult separation anxiety disorder was more likely: this 
revised diagnosis was confirmed in a subsequent interview with an experienced 
consultant psychiatrist.

Anne decided to defer pharmacological treatment until after her daughter was 
born, also choosing not to breast-feed. As she had not tolerated treatment with either 
of two selective serotonin reuptake inhibitors, she was prescribed the tricyclic anti-
depressant clomipramine, its dosage being increased steadily from 25 mg/day to 
150 mg/day. Initial drowsiness resolved quickly and Anne had no sense of increased 
nervousness, although she needed to be careful with her diet as she developed a lik-
ing for sweet foods and wanted to return to her pre-pregnant weight. She attended 
group therapy sessions focused on confidence-building and assertiveness-training 
and then undertook individual cognitive behaviour therapy which allowed her to 
examine the relationships between her thoughts, feelings and actions. Her husband 
gradually assumed greater responsibilities at work, and travels regularly around the 
country conducting site visits. Anne subsequently enrolled in a book-keeping 
course, obtained the professional qualifications, and now works as a freelance with 
a particular interest in small companies which support young mothers.

* The name and some autobiographic details have been changed, to prevent 
identification.
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Clinical Case Descriptions 
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1  Separation Anxiety Leading to Panic Disorder

Lara was a 28-year-old unmarried bisexual woman who suddenly, apparently out of 
the blue, developed crippling panic attacks in which she felt herself disappearing or 
“flying into space.” During panic episodes, which initially felt as though they came 
“out of the blue,” it took her hours to calm down, and she felt unable to be alone for 
even one minute. She also suddenly developed severe agoraphobia such that she 
required a friend or family member to take her every single place she needed to go 
(a phobic companion), including to her therapist, or to work. While she had always 
been unable to stay alone at night since earliest childhood because of severe separa-
tion anxiety, Lara’s inability to be alone became much worse when panic attacks 
started, several years before presenting for treatment.

Panic started one afternoon when she was sitting in her car, waiting for a friend 
to come downstairs to start off on the drive in which she was moving from her old 
apartment into her new apartment. Lara had the sudden onset of severe panic accom-
panied by a sense of unreality, depersonalization, and doom. She felt disconnected 
from her body. The symptoms lasted for hours, and her friend, who had been help-
ing her to pack, needed to drive her to the new apartment and stay with her. At the 
time, Lara was moving from an apartment she had shared with her ex-girlfriend, 
Melissa, who had been abusive to her, into another apartment with her girlfriend, 
Emily. Before her severe panic episode, Lara was unsure whether she wanted her 
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relationship with Emily to be romantic. She reported that it was difficult for her to 
judge what she wanted from relationships, and her panic attacks and terror of being 
alone and feeling “lost” clouded the picture. After the experience of the disorganiz-
ing panic attack in her car, Lara had trouble driving while alone “because I feel I 
could lose myself,” making commuting from her home to her graduate school or to 
her job nearly impossible. Suddenly, paradoxically, while she thought she was on 
the cusp of breaking free from a controlling, abusive relationship, Lara found her-
self unable to function alone.

While panic attacks and agoraphobia were relatively new to her, Lara suffered 
from severe separation anxiety throughout most of her life. She had been (and 
remained to a great extent) highly separation anxious from her mother and remem-
bered being “glued” to her throughout her childhood and until she had finally man-
aged to enroll in college two towns away from where mother was living. In a famous 
story from early childhood, Lara’s mother had left Lara with her grandmother for a 
few days to visit her sister in San Francisco, and Lara had become so upset and ill, 
vomiting, and unable to sleep for fear her mother would die, that mother was obliged 
to return home and bring Lara with her for the remainder of the trip. Lara slept in 
bed with mother until she was 6 years old.

Her parents had a tumultuous relationship with a lot of loud fighting that ended 
in divorce when Lara was 6. Lara reported that she never felt “safe” with her father, 
even though she loved him. Mother was highly anxious herself, and was particularly 
preoccupied with Lara’s health, and Lara remembered mother waking her to “check” 
on her multiple times each night to make sure she “was still breathing.” Lara’s 
younger sister was born when Lara was 5 years old, and Lara felt responsible for 
taking good care of her sister from an early age. Lara felt her mother was unstable 
and dangerous, at risk herself because of her alcohol use and string of abusive boy-
friends, and she worried that mother would be unable to help her sister or herself if 
they became ill. Lara recalled having the conviction that if she did not watch Nancy, 
something bad might happen to her. “My mother was too much of a wreck to take 
care of her.” Lara and Nancy shared a bed from the time Nancy was 16 months old; 
they moved out of mother’s bed at the time of her parents’ divorce, when mother 
almost immediately brought in a new live-in boyfriend. “At least I knew Nancy 
would be OK if I was physically right next to her,” Lara said.

Lara recalled abortive sleep-over dates throughout elementary and middle school 
in which she suddenly became terrified that her mother would not take good enough 
care of her sister. She would wind up terrified, demanding to be taken home before 
bedtime. Thus, well before panic onset, and years before her sense of inability to go 
anywhere alone, Lara’s relationships with those closest to her were characterized by 
a chronic sense of danger and terror of separations from mother or sister, with the 
ominous sense that something terrible, potentially even life threatening, could hap-
pen to her or her sister if they were not all together all the time. Paradoxically, dur-
ing childhood, Lara had felt like “the only competent one” in her family, yet since 
panic, she suddenly felt unable to even care for herself.

Lara’s premorbid separation anxiety was extreme: she had always been fright-
ened to spend a single night in a bed alone. She went from sleeping with mother to 
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sleeping with her sister every night. When she left for a nearby college, she instantly 
began sleeping in a bed with her roommate. This terror of sleeping alone in a bed at 
night led to extreme complications and tumultuousness in her romantic life, with 
Lara seeming to bounce from partner to partner (or to having multiple partners at 
once) in an effort to have a companion in bed.

1.1  Discussion

The backdrop of Lara’s terrifying/dangerous attachment relationships, in which all 
relationships came to be imbued with a sense of danger, originating both with moth-
er’s anxious terror about her health, as well as the fraught and explosive relationship 
between her parents, paved the way for Lara to become involved in an abusive, 
controlling relationship with her ex-girlfriend. Despite the abusive qualities of this 
relationship (the ex-girlfriend would not “permit” Lara to see her family without her 
also being present, for example), Lara had come to depend on her for a sense of 
personal safety. This underlying terror of separation and feeling of personal instabil-
ity also made breaking up with the ex-girlfriend, a decision she had considered 
seriously over time, feel as though she were losing control of herself. Lara’s highly 
separation anxious backdrop played a key role in the explosive emergence of her 
panic disorder and agoraphobia, and required specific psychotherapeutic focus in 
order for her to achieve remission. This patient met SCID-II [1] criteria for comor-
bid borderline personality disorder at the time of her presentation, (the patient pre-
sented with primary DSM panic disorder with severe agoraphobia). This patient’s 
fluctuating and chaotic relationship patterns were better understandable, however, 
as arising from her profound separation anxiety disorder and the burden placed on 
all of her close relationships because she could not sleep alone. This case is illustra-
tive in the way underlying, profound separation anxiety leads to panic disorder, 
severe agoraphobia, and even comorbid borderline personality disorder.

2  Separation Anxiety Underlying Childhood Depression

Alex is a 22-year-old single man living in Livorno. He is the son of a judge. His 
parents were separated for 6 years but had reunited 2 years ago, at a time that coin-
cided with Alex’s developing major depression. The patient’s premorbid personality 
is vividly recalled by him as having a tendency to melancholy and isolation when 
away from home, but a sense of well-being when at home with his parents. He 
recalls discomfort, anxiety, and sadness when away from both parents as a child. He 
never managed to have close friends, and reported few, fairly distant social relation-
ships. At about 20  years of age, Alex developed symptoms characterized by a 
decline in mood, anhedonia, classic diurnal variation, asthenia, apathy, social with-
drawal, he spent all of his time in bed, increased appetite, and hypersomnia. Just 
before the patient became depressed, his father, who had separated from his wife 
6 years earlier because he had fallen in love with another woman, returned to his 
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wife and the family home. This intense response to his father’s return to his mother 
was surprising, because Alex’s relationship with his father had remained, at least on 
the surface, very good throughout his parents’ separation. The two had continued to 
see each other and spent a lot of time together, especially during the summer holi-
days, although Alex had never accepted his father’s new girlfriend and had stead-
fastly refused to establish any relationship with her.

When he became depressed, Alex was in London for a few months for a work 
experience planned for about a year. Both parents, especially his mother, encour-
aged him to go to London. From ages 16 to about 19, he struggled with a substance 
abuse disorder which the patient felt was not interfering with his life. The cannabi-
noid abuse was continuous over time, while those of ecstasy, cocaine, and LSD were 
limited to a few sporadic episodes.

Upon his return to Italy, the patient had a slow and gradual worsening of depres-
sion, manifested by mild withdrawal to social isolation, a marked sensitivity to 
separations from his mother, severe anxiety, and reduced frustration tolerance. 
Despite these symptoms, he was able to start and maintain a relationship with a girl, 
Micaela.

For 2  years, the patient was followed by a specialist and took antidepressant 
medication and significantly improved. However, when Micaela broke up with him, 
he became depressed again and ruminated about the breakup. Since then, he has 
been followed in the clinic, receiving both pharmacotherapy and psychotherapy, 
which has helped him to be able to enroll in university and function better.

In therapy, Alex always maintained that he believed in order to avoid hurting 
him, his father had initially tried to hide his new romantic relationship from him. 
Alex had interpreted this behavior as a lack of respect toward him. After 6 years 
apart, his father reunited with his wife and returned to the original family nucleus.

At his first presentation, Alex was depressed and obsessively ruminating about 
his recent breakup. Micaela had left him, and although he claimed never to have 
been in love with her, he could not tolerate that she abandoned him. He reported 
feelings of loneliness and sadness, and unbearable feelings of rejection. He said he 
now lived with a continuous sense of abandonment and intense separation anxiety 
from Micaela.

Alex also suffered from mood swings: moments of irritability and dysphoric 
mood with worsening symptoms toward the evening. The patient’s past and current 
interpersonal relationships and their relationship to the present depressive symp-
toms were considered. In particular, it relatively rapidly emerged that Alex’s current 
depressive picture was emotionally linked to an unstated, barely acknowledged 
interpersonal conflict with his father, aggravated by the pain he was experiencing in 
mourning his relationship with Micaela. Another element that may have contributed 
to his developing depression was the transition he felt in his role from his exclusive 
relationship with his mother to the greater distance and separation from her of his 
new role as an adult son in his home with his father’s return.

With disgust, Alex described his father as anxious, weak, and insecure, almost 
dependent on his wife. His rage at his father came to the fore: Alex focused on how 
father behaved as a hypocrite and a liar when he left his mother, he had never even 

S. Pini and B. Milrod



107

dared to tell him the truth. In addition, the patient did not appreciate his return to the 
family. He considered this gesture to have arisen from opportunism and his father’s 
psychological incompetence and dependence on his mother. It might also have felt 
to Alex that he had been functioning as the man of the house when his father left, 
and he felt usurped, experiencing his father’s return as another kind of loss. In either 
case, when he became depressed, Alex felt an extreme need for proximity to his 
mother, although he initially had difficulties recognizing or acknowledging this.

Alex described his mother as a strong and energetic woman, autonomous and 
independent, endowed with excellent ability in social relationships, and toward 
whom the patient has deep esteem and has always confided and shared all his life 
experiences. The patient reported having a better relationship with his mother than 
his father. His mother had always proved to be understanding and available to help 
him in moments of difficulty when his depressive symptoms reappeared, father 
tended to cut out.

Alex’s father, who organized Alex’s psychiatric care and physically accompa-
nied him to his first psychiatric visit, was hoping for a better relationship with his 
son. Father was physically demonstrative with Alex, with kisses, caresses, and pats 
on the shoulder, behaviors that Alex refused to reciprocate and found enraging, say-
ing he was no longer a child.

Initially, Alex did not recognize that his depression had always emerged in rela-
tionship to core separations: (first, at about 14 years of age when his parents sepa-
rated and his father left home, at about 20 when his parents reunited and he moved 
away from home to London, and then, most recently, during the tumultuous breakup 
with Micaela when she left him, which became even more acute when he struggled 
desperately to prolong the relationship).

Alex would not discuss his relationship with Micaela with his psychiatrist. If 
asked direct questions, he replied concisely and dryly, claiming that he was never in 
love with her but had tolerated abandonment badly. However, Alex did say that he 
did not understand the reason for the breakup, and assumed that Micaela was tired 
of having a relationship with a depressed, apathetic person without initiative who is 
plagued by emotional outbursts, even though she had been close to him for a long 
time and had helped him through his past depression. He said he thought that the 
object of his brooding was not the loss of Micaela per se, but the affront that she 
gave him by leaving him. After the breakup, despite his depression, Alex claimed to 
have complete disinterest in her.

2.1  Discussion

The case of Alex illustrates the way in which underlying separation anxiety sets up 
a person for longstanding global difficulty in forming relationships outside of the 
home. Then later, separations and disruptions in close attachment relationships 
through the course of life serve as aggravating triggers for more profound depres-
sion and mood disturbances. For Alex, who evidently had underlying separation 
anxiety before he experienced key separations in his relationships, the three 
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important separations that triggered his depressions were when his father left his 
mother (and him), which felt like a betrayal and abandonment to Alex, when he left 
home and his mother to live in London, and when Micaela left him. This case illus-
trates how Alex views his own separation anxiety as an embarrassing and disgrace-
ful weakness, making it more difficult to approach and focus on in treatment. He 
denigrates his attachment figures (father, Michaela) other than his mother, who he 
views as “strong.” He is particularly disgusted with his father for his return to his 
mother, and describes him as “shamefully” dependent on his mother. He repudiates 
him for this, brushing off his “childish” kisses, with the feeling of revulsion that he 
might be demonstrating similar separation/attachment conflicts. There is the sense 
that such feelings and struggles are perceived as unmanly. He is furious and deni-
grating toward those who have left him (father, Micaela). Evidently, being able to 
tolerate the idea that he suffers from separation anxiety himself will require some 
work in psychotherapy in order for him to tolerate any of his feelings.

3  Separation Anxiety Disorder in a Patient with Suicidal 
Behavior Disorder Admitted to an Intensive Care Unit

Marianna is a 40-year-old divorced woman with two small children who attempted 
suicide, ingesting hydrochloric acid and medications (trazodone and benzodiaze-
pines). She was psychiatrically evaluated after she was admitted to the University 
Hospital Intensive Care Unit (ICU). Physically, she had severe oral and esophageal 
damage, and several hematologic abnormalities due to the toxic effects of the inges-
tion. She had attempted suicide impulsively, swallowing the hydrochloric acid and 
drugs in the bathroom while her two daughters, aged 6 and 8, watched television in 
the living room. Marianna was found vomiting in the bedroom by her older daugh-
ter an hour later. Her daughter called EMS. She was admitted to a local first aid 
center and transferred to the ICU, awaiting surgical intervention for her esophageal 
perforations. During her ICU stay, she was evaluated by the liaison psychiatrists, 
who followed her during the hospitalization. On her first mental status examination 
at admission, she was somewhat confused, disoriented to place and time, with dif-
ficulties in attention. She was not able to cooperate during the interview.

The suicide attempt occurred after a romantic breakup one  month earlier, as 
reported by the patient and her mother. After the breakup, she spent about a month 
with increased energy levels (subjective and as observed by her mother), a decreased 
need for sleep, ruminations about the breakup, seeking proximity to her ex- 
boyfriend, and mood instability. During this period, she also neglected the hygiene 
and nutrition of her two daughters. The patient did not have a clear-cut diagnosed 
mood disorder or frank psychiatric disorder in the past, although she is reported to 
have taken psychotropic medication since age 30. Marianna had attempted suicide 
in the past, ingesting drugs (benzodiazepines), five years earlier, after her divorce 
from her husband, another significant loss/separation event.

According to her mother, Marianna had never had any symptoms of separation 
anxiety in childhood. She appeared to develop separation anxiety symptoms from 
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her mother after she got married and left home at age 30. A clear-cut psychiatric 
diagnosis did not emerge during the initial evaluation. However, she described peri-
ods of mood instability since a young age, with occasional episodes of intense anxi-
ety and frequent use of benzodiazepines. On further follow-up evaluation, the nature 
of some previously untreated mood episodes emerged more clearly with additional 
information provided by the mother. The most plausible long-term baseline mood 
disorder backdrop for this patient was cyclothymia.

For Marianna, a solid temporal correlation rapidly emerged between important 
separation triggers and events and more severe bipolar spectrum episodes, which, 
both in the case of her divorce from her husband and her current breakup, reached 
the level of mixed bipolar/manic episodes.

3.1  Discussion

In both Marianna’s and Alex’s cases described above, underlying separation sensi-
tivity, and in Alex’s case, underlying separation anxiety disorder since childhood, 
serves as a backdrop for later presentation with frank DSM major mood disorders. 
Triggers, predictably, revolve around interpersonal loss events and separations from 
core attachment objects. While the major mood episodes require appropriate phar-
macological and psychotherapeutic treatment, patients remain vulnerable to recur-
rences until the organizing separation anxiety that underlies their emotional life can 
be articulated, understood, and thoroughly addressed in therapy.
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Conclusions

Stefano Pini and Barbara Milrod

For much of its history, separation anxiety has been a relatively neglected domain in 
psychiatry. Lifting the age restriction (<18 years in DSM-IV) on the diagnosis of 
SAD reflects the increasing evidence that disorder onset is not limited to childhood 
or adolescence, but often first manifests during adulthood.

Epidemiological data revealed a high lifetime prevalence of childhood-onset 
SAD (CSAD) of about 4%, but a higher lifetime prevalence of 6.1% for adult-onset 
SAD (ASAD), with 36.1% of childhood-onset cases persisting into adulthood and 
as many as 77.5% of adult cases reporting first onset after the age of 18. Childhood 
prevalence rates are higher in girls than boys, although sex differences are less pro-
nounced in adulthood. However, men are more likely to report disorder onset during 
adulthood. SAD appears to be highly comorbid with and antecedent to other mental 
disorders, including anxiety disorders, depression and bipolar disorder, stress- 
related disorders, and personality disorders. Including SAD in the group of anxiety 
disorders and thereby lifting the age limit in the DSM-5 has renewed research 
efforts into its epidemiology and etiology. Surely, separation anxiety has been 
shown to complicate the course and severity of these comorbid disorders. This may 
in part pertain to the elucidation of neurobiological mechanisms, which on the one 
hand, may constitute stable risk factors of SAD across age groups, and, on the other 
hand, act as neutral, adaptive or maladaptive markers depending on different time 
windows of age.
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We approached this book with the clinician in mind. Throughout, we have 
emphasized the clinical implications of current research while also seeking to pro-
vide critical reviews to stimulate further research developments.

This book reflects the crossroads at which we currently stand: the very provi-
sional status of our theoretical map, our frustration with achieving good outcomes 
clinically with people afflicted by separation anxiety disorder into adulthood, and 
some basic unresolved questions.

Is a reliable and valid taxonomy of anxiety disorders possible that considers the 
role and impact of separation anxiety? Can contemporary heuristic approaches to 
axis I mental health problems, as many still call them, be adapted for separation 
anxiety as a clinically meaningful entity (as has happened with psychotherapies), or 
do we need new approaches?

How can psychiatrists and psychologists reconcile their biopsychosocial formu-
lations with the ramifications of separation anxiety disorder as a diagnosis that, 
originating from the realm of attachment theory, is now considered a condition with 
equal relevance as other mental disorders? The ramifications and complexity of 
attachment relationships and their implications for emotional development have 
been difficult to assimilate into the more phenomenologically-driven realm of gen-
eral psychiatric nosology. However, attachment remains crucial to mental health, 
severity of psychopathology, and what goes into our understanding of which patients 
have more promising vs. less promising prognoses.

How much of the clinical and theoretical consensus that has crept into classifica-
tion systems and contemporary practice will stand the test of systematic research in 
this area over the next few decades? Incorporating attachment and development into 
the realm of psychiatric nosology carries some hope with it of greater understand-
ing. Sadly, because of psychoanalysis’ long history of eschewing systematic 
research and maintaining a literature separate from mainstream mental health litera-
ture [1, 2], theoretical constructs such as classical psychoanalytically-derived object 
relations theory did not stimulate systematic empirical research. This represents a 
lost opportunity. The problem is not that theories are necessarily wrong but rather 
that they remain untested. Although elements of the separation anxiety syndrome 
are captured by parts some of these theories [3, 4], they do not incorporate essential 
developments elucidating psychopathological trajectories that pertain to separation 
anxiety as is currently understood.

For these reasons, it was decided to organize the volume around key topics rather 
than to allow contemporary models to impose a structure that is justified by the 
evidence available, which in many domains is inadequate to make definitive state-
ments. The intention is to provide a systematic account of empirical knowledge that 
is as little concentrated as possible by unsubstantiated assumptions of traditional 
models and theories while at the same time recognizing their importance. The focus 
of this book is on empirical knowledge and the implications it has for both theory 
and practice in working with patients who clinically suffer from separation anxiety.

S. Pini and B. Milrod



113

References

1. Busch FN, Milrod B. The ongoing struggle for psychoanalytic research: some steps forward. 
Psychoanal Psychother. 2010;24:306–14.

2. Milrod B, Busch F.  Problems facing researchers in psychoanalysis. Psychoanal Inq. 
2003;23:211–7.

3. Bowlby J. Separation anxiety: a critical review of the literature. J Child Psychol Psychiatry. 
1960;1:231–26.

4. Mahler MS. On human symbiosis and the vicissitudes of individuation, Infantile psychosis, 
vol. 1. New York: International Universities Press; 1968. 1969

Conclusions


	Preface
	Contents
	Contributors
	Introduction to Separation Anxiety: A Guide to the Clinical Syndrome
	1	 Separation Anxiety Is a Relational Disorder
	References

	Childhood Separation Anxiety: Human and Preclinical Studies
	1	 Introduction
	2	 SA, SAD, PD, and CO2 Hypersensitivity in Humans
	2.1	 Evolutionary Development and Maintenance of Separation Anxiety
	2.2	 Human SA and SAD
	2.3	 SAD Continuity with PD and AGO in Humans
	2.4	 Separation Events, Early Life Adversities, and Childhood Parental Loss
	2.5	 CO2 Hypersensitivity as an Intermediate Phenotype of SAD and PD/AGO in Humans

	3	 Murine Models of SAD, PD, and CO2 Hypersensitivity
	3.1	 Murine Modelling of PD Using Early Life Adversities and Neonatal Maternal Separation
	3.2	 NMS Murine Model Mechanisms for Altered Development and CO2 Response
	3.3	 Repeat Cross-Fostering Murine Model of SAD, PD, and CO2 Hypersensitivity
	3.4	 RCF GxE and Epigenetics
	3.5	 Pain, Nociception and Anxiety

	4	 Model Limitations and Future Directions
	5	 Summary
	References

	The Psychodynamic Significance of Separation Anxiety
	1	 Normal Psychobiological Origins of Infant Attachment and Separation Responses
	2	 Adult Attachment Style and Separation Anxiety Disorder
	3	 Psychoanalytic Approach to Separation Anxiety
	4	 Psychodynamic Treatment of Separation Anxiety
	References

	Separation Anxiety in the DSM-5
	1	 Origins of the Childhood Separation Anxiety Disorder Construct
	2	 Expanding the Reach of the Separation Anxiety Construct into Adulthood
	3	 Diagnostic Epidemiology of Separation Anxiety Disorder
	4	 Separation Anxiety Disorder Course and Comorbidities
	5	 DSM-5 and Beyond: Diagnostic Differentials and Continuous Models of Psychopathology
	6	 Conclusions and Future Research Directions
	References

	Separation Anxiety and Other Anxiety Disorders
	1	 Clinical Example
	References

	Separation Anxiety and Posttraumatic Stress Disorder
	1	 Separation Anxiety Disorder
	2	 Posttraumatic Stress Disorder
	3	 Commonalities and Differences
	4	 Treatment Findings
	5	 Methods
	6	 Results
	7	 PTSD/SAD Case
	8	 Summary
	References

	The Relationship Between Separation Anxiety and Bipolar Disorder
	1	 Separation Anxiety as a Potential Prodrome of Bipolar Disorder
	1.1	 Co-occurring Separation Anxiety and Bipolar Disorder in Adulthood
	1.2	 The Mixture of the Bipolar Spectrum with Separation Anxiety Disorder: The Case of Cyclothymia

	References

	The Distinction of Adult Separation Anxiety Disorder: Evidence and Uncertainty
	1	 Diagnosis of Separation Anxiety Disorder in Adults in DSM-5 and ICD-11
	2	 Epidemiology of Separation Anxiety Disorder in Adults
	3	 Distinguishing Separation Anxiety Disorder and Panic Disorder
	4	 Distinguishing Separation Anxiety Disorder from Other Conditions
	5	 Comorbidity in Separation Anxiety Disorder
	6	 Potential Mechanisms Underlying Adult Separation Anxiety Disorder
	7	 Conclusions
	7.1	 Clinical Case Example

	References

	Clinical Case Descriptions and Discussion
	1	 Separation Anxiety Leading to Panic Disorder
	1.1	 Discussion

	2	 Separation Anxiety Underlying Childhood Depression
	2.1	 Discussion

	3	 Separation Anxiety Disorder in a Patient with Suicidal Behavior Disorder Admitted to an Intensive Care Unit
	3.1	 Discussion

	Reference

	Conclusions
	References




