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Abstract: Social dysfunction plays a critical role in the development and maintenance of depression
in both adolescents and adults. Interpersonal psychotherapy (IPT) and interpersonal psychotherapy
for depressed adolescents (IPT-A) are effective, evidence-based, and time-limited treatments for
depression that aim to mitigate depressive symptoms by strengthening an individual’s interpersonal
relationships and skills. Though the efficacy of IPT/IPT-A has been well established, we are just
beginning to know how biological systems are implicated in its success. In this scoping review, we
examine the extant literature on biological mechanisms and predictors of IPT/IPT-A treatment efficacy.
Overall, seven studies were identified that consider biological processes in the context of evaluating
IPT/IPTA, and the studies that were conducted are typically preliminary in nature. Notably, there
is some evidence showing that the hypothalamic–pituitary–adrenal axis, various frontal and limbic
brain regions, and behavioral indexes that represent brain functioning are associated with changes in
IPT/IPT-A or predictive of IPT/IPT-A outcomes. We also consider consequences for treatment and
future research. The hope is that a better understanding of how and for whom IPT/IPT-A works can
optimize the success of the treatment in reducing an individual’s depressive symptoms.
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1. Introduction

Social dysfunction plays a crucial role in major depressive disorder (MDD) and other
depressive disorders, acting as a causal factor, an effect of the disease process, and a
maintenance factor for other symptoms [1]. Interpersonal psychotherapy (IPT) emerged
as a response to these observations: A manualized and time-limited treatment for MDD
in adults, IPT aims to attenuate patients’ depressive symptoms by strengthening their
interpersonal relationships and skills. Over the years, IPT has accumulated substantial
empirical support through trials, meta-analyses, and systematic reviews [2,3]. Though
most commonly used to treat depression, IPT has been adapted in recent years as an
intervention for many psychiatric diagnoses, such as borderline personality disorder,
bipolar disorder, and posttraumatic stress disorder [4–6]. Due to the significance of social
dysfunction in depression, research on mechanisms of change in IPT has generally centered
on psychosocial factors [7], and as with other psychotherapies, there is a paucity of literature
examining IPT using a biological approach [8]. Given that neurological and physiological
correlates of depression sequelae are well documented [9], it is critically important to
consider the biological mechanisms underlying this social dysfunction, their malleability to
change by IPT, and the ways in which these processes can be further leveraged to predict
treatment response and improve treatment outcomes. This chapter reviews the burgeoning
field of research on possible biological mechanisms and predictors of IPT.
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1.1. Interpersonal Psychotherapy: Overview and Adaptation for Adolescents

IPT is an evidence-based, manualized, and time-limited treatment for MDD in adults.
Early conceptualization of IPT began in 1969 under the leadership of Gerald Klerman,
Myrna Weissman, and their colleagues, drawing heavily on foundational research on the
attachment and interpersonal difficulties associated with depression [10]. The first IPT
manual was created using these theoretical principles and published in 1984 [11]. IPT is
generally administered over the course of 12–16 weekly sessions and consists of three main
phases: the initial phase (1–4 sessions), the middle phase, and the termination phase (the
final 2–3 sessions) [12]. The therapist uses the initial phase to diagnose depression and
identify how interpersonal difficulties manifest in the individual’s depression. They also
work with the individual to identify the most prominent interpersonal difficulty, which will
be the focus of treatment in the middle phase. Throughout the middle phase of treatment,
the therapist employs specific techniques to validate the individual’s struggles; teaches
them skills to express their emotions and to cope with their difficulties; and helps the
individual plan for future interpersonal difficulties. The final, or termination, phase consists
of preparing the individual to end IPT, identifying the new skills they have developed
for use in future interpersonal difficulties, and celebrating their accomplishments from
the process.

In the 1990s, Laura Mufson and colleagues initiated a developmental adaptation of IPT
that became known as Interpersonal Psychotherapy for Depressed Adolescents (IPT-A) [13].
The adaptation process involved an increased focus on specific social stressors most relevant
to teenagers, such as peer pressure, friendship challenges, and changes in parent–child
relationships resulting from new identity explorations [14]. It also included guidelines for
addressing environmental experiences relevant to teenagers’ interpersonal functioning: life
in single-parent families, abusive or neglectful caregiving relationships, school refusal, and
involvement with child protective services [15]. Developmental modifications included
optional joint sessions with caregivers, greater emphasis on perspective-taking skills, and
the use of tools such as mood-rating scales. Like IPT, IPT-A can be administered with
or without concurrent medication treatment. IPT-A has shown efficacy similar to other
evidence-based psychotherapies (e.g., cognitive behavioral therapy [CBT]) in addressing
depressive disorders and other psychiatric conditions among teenagers [16]. IPT-A’s time-
limited nature and focus on interpersonal improvement often make it especially appealing
to adolescent patients [13].

Both IPT and IPT-A target specific problem areas that contribute to and proceed from
depression symptoms. These problem areas include grief, role disputes, role transitions,
and interpersonal deficits [11,13]. When addressing grief, the therapist provides support for
the mourning process and assists the patient in developing strategies to avoid or shift out
of atypical reactions. In the case of role disputes, such as disagreements between the patient
and a significant person in their life (e.g., spouse, parent), the therapist and patient work to-
gether to explore the conflict, identify interpersonal patterns, and improve communication
skills. Role transitions include life changes such as losing a job, beginning parenthood, or,
for adolescents specifically, beginning a new school or becoming sexually active. If a role
transition is identified as the primary problem area, the focus is on assisting the patient
in adjusting to the new role and acquiring the necessary skills for a successful transition.
Interpersonal deficits include challenges with starting and maintaining relationships, or
with social and emotional communication. In addressing interpersonal deficits, the thera-
pist works towards reducing social withdrawal, enhancing relationship quality, improving
communication skills, and fostering the development of social support networks.

1.2. Predictors and Mechanisms of Treatment Response

Empirical evidence strongly supports the effectiveness of IPT and IPT-A as treatments
for depression [17,18]. However, similar to other evidence-based treatments, IPT does
not improve depressive symptoms for a sizeable proportion of patients (30–50%) [17,19].
Given the heterogeneous nature of depression, which has multiple underlying causes, it
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is unsurprising that treatments elicit varying responses among adults and adolescents
alike [20,21]. Clinicians may use various strategies to optimize treatment outcomes, such as
increasing treatment frequency or incorporating approaches from other treatment modali-
ties. They may also consider what treatment might be effective for a specific individual.
However, there is currently limited evidence to guide the selection of appropriate evidence-
based treatments for patients with depression. As a result, providers often rely on clinical
judgment and a trial-and-error process. Unfortunately, poor response to initial treatment
options often leads to reduced treatment-seeking behavior in the future [22] and may also
damage a person’s optimism about treatment utility. Robust algorithms based on clinical
data, rather than subjective clinical impressions, could equip clinician–client dyads to
select interventions and strategies that are most likely to be effective at treating depression
(e.g., [23,24]).

Personalization, also known as precision medicine, may significantly enhance the
effectiveness of established interventions by matching individuals with the treatments that
are likely to yield the maximum benefits based on patients’ personal characteristics, includ-
ing biological processes [25]. One component of personalization involves identifying and
characterizing subgroups of patients who might respond favorably to different treatment
approaches. This involves identifying moderators of treatment—that is, patient charac-
teristics that are present prior to treatment, are independent of the type of treatment the
patient receives, and have an interactive effect with the type of treatment on outcome [26].
Some of these moderators may be characteristics that one would not expect to change with
treatment (e.g., demographic variables), and others reflect processes that could change
with and may even be targets for treatment. While it is often assumed that an intervention
will be most effective for individuals with the greatest difficulties in the areas targeted by
the intervention, known as the compensation model of personalization, this assumption
is just one of two positions on treatment personalization. In contrast, the capitalization
model proposes that an intervention will be most effective if it builds on the individual’s
strengths [27]. The first step is often to identify predictors of treatment response. How-
ever, for personalization to be effective, different treatments must be rigorously evaluated
through randomized controlled trials (RCT) that identify and measure characteristics that,
when assessed at baseline, can predict the success of one treatment over another. These
may be as diverse as gender, clinical characteristics, performance on a behavioral measure,
the magnitude of hormonal fluctuations during stress, or patterns of brain functioning.

Effective personalization also requires an understanding of the mechanisms of depres-
sion treatments—that is, what are the underlying processes that occur during each treatment
to bring about change? Why and how does each treatment work? All evidence-based
therapies propose theoretically grounded mechanisms of action but often lack compelling
evidence as to whether the theoretical treatment targets serve as the actual mechanism of
action. While most clinical trials have shown that the intervention being studied affects
the proposed mechanism of action (e.g., IPT-A produces a significant improvement in ado-
lescents’ interpersonal functioning [28]), they have failed to demonstrate that altering the
target mechanism results in the intended clinical effect. To provide stronger evidence for a
potential causal mechanism, studies must establish that changes in the treatment target (e.g.,
improved interpersonal relationships) preceded changes in the clinical outcome [29,30].
Identifying treatments’ mechanisms of action can further knowledge of personalization
in two ways. First, when a treatment target that is known to the field is identified as a
treatment’s mechanism of action, this can inform guidelines for delivering that treatment to
a patient with that treatment target. Second, identifying a treatment’s mechanism of action
can also lead to the identification of new treatment targets, previously unknown to the field.
These new treatment targets can then be evaluated as moderators of treatment outcomes in
future trials to determine whether the capitalization or compensation model applies.

With robust knowledge of mechanisms and predictors, clinician–client dyads would
have the tools to select the treatments and approaches that are most appropriate for a given
patient’s disorder process and, based on patient characteristics, are most likely to offer
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favorable outcomes. Though there is a small body of work that identifies demographic and
clinical predictors of IPT/IPT-A response [31], this review primarily focuses on the biolog-
ical predictors and mechanisms—including neurological, behavioral, and physiological
correlates—of IPT/IPT-A that hold potential in optimizing treatment effectiveness.

2. Methods

For this scoping review, the included articles were clinical trials published in the last
two decades that examined IPT/IPT-A and the assessment of a biological predictor or
mechanism. Studies published in languages other than English were excluded. Further,
studies that were not peer-reviewed journal articles and studies that did not present
original data (e.g., literature reviews, editorials) were excluded. Google Scholar, APA
PsychInfo, and PubMed were the primary databases searched. Both backward and forward
citation strategies were additionally used. Examples of search terms included “IPT”,
“IPT-A”, “biological correlates”, “treatment response”, “mechanisms”, “neuroimaging”,
“physiological”, and “neurological”. A total of 7 primary sources were identified (Table 1).

3. Results
3.1. Neurological Correlates of IPT Response

When we consider biological predictors and mechanisms of IPT/IPT-A, an important
question arises: Where do we start? Indeed, the array of possible targets that may ultimately
serve as predictors or mechanisms of treatment is nearly infinite. Biological correlates of
depression alone may include biological changes that take place as an individual’s symp-
toms improve or get worse and biological correlates of stressful interpersonal processes. To
assess which processes may be relevant in the context of IPT/IPT-A treatment response,
researchers and clinicians can look to the National Institute of Mental Health’s Research
Domain Criteria (RDoC), a research classification system for mental health disorders based
on varying dimensions of neurobiology and behavior [32]. Specifically, when considering
processes of change in treating depression, relevant domains that have undergone consid-
erable examination include Negative Valence Systems (e.g., the stress response system) and
Cognitive Systems. The Negative Valence System involves heightened responsiveness to
negative stimuli and implicates key limbic structures including the amygdala, hippocam-
pus, and insula. Cognitive control deficits typically implicate the prefrontal cortex and are
associated with impairments in inhibition, attention, and decision-making processes. These
networks are integral in determining salient characteristics of emotion regulation, social
functioning, and which inputs warrant attention, particularly when defending the self from
threats to social-emotional well-being [33]. So far, cognitive control deficits have yielded
valuable insights into the mechanisms underlying depressive symptoms. Additionally, the
anterior cingulate cortex (ACC) is part of the limbic system, serving as a critical bridge
between cortical and limbic structures involved in detecting conflict and regulating emo-
tions. This region is commonly implicated in depressive disorders and within the context
of treatment [34,35].

Neurological research on depression has examined these frontal and limbic regions,
both through resting state and task-based analysis (with most studies focusing on brain
function rather than structure), and has shown evidence for atypical functioning in and
across these regions [33]. However, there is a very limited amount of research that consid-
ers neurological predictors of treatment response in a rigorous manner or how common
treatments for depression bring about changes in these networks (i.e., mechanisms). Noted
below is the available research that focuses on neural, behavioral, and physiological corre-
lates of IPT/IPT-A treatment. Table 1 summarizes the results of the reviewed articles.

In the last two decades, non-invasive magnetic resonance imaging (MRI) technology—
suitable for studying the developing brain—has been used to investigate IPT-A predictors.
Embedded within the larger SMART study [36], researchers examined a subgroup of
teenage participants who voluntarily participated in an additional protocol that considered
neuroimaging indexes of brain functioning [37]. Specifically, this sub-analysis examined
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neurological systems involved in threat processing as potential predictors of IPT-A re-
sponse. One area of interest included the ACC, which regulates attention to threats and
modulates amygdala responses [38]. In the study, among a group of 15 adolescents diag-
nosed with depressive disorders, greater baseline activation in the ACC (assessed during
an emotion-matching task) and greater baseline resting-state functional connectivity be-
tween the amygdala and ACC were associated with greater improvements in depression
symptoms [37]. These findings offer preliminary evidence of neurological correlates that
may predict IPT-A responders, supporting the capitalization model with regard to these
neural markers. However, they do not directly address treatment personalization in terms
of favoring one treatment over another. Individuals who benefit from IPT-A may also
benefit from other evidence-based treatments such as cognitive-behavioral therapy (CBT)
or psychopharmacological interventions. Nonetheless, these initial results stimulate the
consideration of alternative avenues, including methodologies and analytic techniques
to assess differential responses to a range of treatments, which would be pertinent to the
concept of personalization (e.g., [24]).

Research has also explored alterations in brain structure, activation, and connectivity
associated with stress system functioning as potential mechanisms of IPT and IPT-A treat-
ment response. Some foundational studies utilizing positron imaging technology examined
neural mechanisms of IPT in adults [39,40]. A study by Martin et al. [39] compared cerebral
blood flow, a metric of brain metabolism, in 28 adults with depression using sequential
single-photon emission computed tomography (SPECT) scans at baseline and after 6 weeks.
Participants were randomly assigned to either weekly sessions of IPT or twice-daily doses
of the antidepressant venlafaxine hydrochloride, a serotonin and norepinephrine reuptake
inhibitor (SNRI), for 6 weeks of treatment. In both treatment groups, depressive symptoms
improved, but more so with venlafaxine. However, only the IPT group showed increased
metabolism in limbic areas, while both treatments demonstrated increased metabolism
in the basal ganglia [39]. Though this study had a small sample size and lacked a control
group, it highlights some potential neurological mechanisms underlying IPT, which appear
to differ from the mechanisms of some psychotropic medication.

In a similar study by Brody et al. [40], 24 adults with MDD and 16 adult control
subjects underwent positron emission tomography (PET) scanning at baseline and after
12 weeks. Between scans, participants with MDD were treated with either paroxetine (a
selective serotonin reuptake inhibitor, or SSRI) or IPT, while controls received no treatment.
Notably, the MDD participants were not randomly assigned to treatment groups but were
assigned based on their personal preferences. Following treatment, paroxetine-treated
MDD participants had a greater mean decrease in depressive symptoms (61.4%) than did
the MDD participants treated with IPT (38.0%). However, both subgroups showed in-
creases in normalized left temporal lobe metabolism and decreases in left anterior cingulate
gyrus metabolism. Both groups also showed decreases in normalized prefrontal cortex
metabolism, though bilaterally in paroxetine-treated MDD participants and only in the
right in IPT-treated MDD participants [40]. These neural alterations allude to potential
mechanisms underlying IPT, which critically occur in regions pertinent to socialization.

Looking beyond IPT as a treatment for depression, a recent study examined neuro-
logical correlates of change associated with a revised adaptation of IPT for patients with
borderline personality disorder (IPT-BPD-R) [4]. In this study, 43 adults with borderline
personality disorder (BPD) were randomly assigned to receive either IPT-BPD-R or be
put on a waiting list with clinical management. IPT-BPD-R was administered over the
course of 10 months, split into two phases of 22 and 20 sessions. Participants in both
groups underwent functional magnetic resonance imaging (fMRI) testing before and after
treatment. IPT-BPD-R was shown to be effective in treating BPD symptoms; furthermore,
researchers found that the IPT-BPD-R-treated participants showed significantly decreased
activity in the right ACC and the right temporoparietal junction [4]. While these results
suggest potential mechanisms of change in IPT, they may not be wholly generalizable
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to understanding IPT for depression, as mechanisms of MDD and BPD may share some
similarities but may also differ in certain regards.

3.2. Behavioral Correlates of IPT Response

To further assess which biological predictors and mechanisms may be relevant in
the context of IPT treatment response, one study focused on behavioral indices of exec-
utive functioning (EF) that are primarily undergirded by the frontal brain regions. EF
encompasses higher-level cognitive processes such as inhibition, attention, goal setting,
planning, and organizing. It has been observed that adolescent depression is associated
with subtle deficits in EF [41]. In a subsample of the previously noted SMART trial [36],
executive functioning was assessed in 25 adolescents aged 12–17 years, utilizing cognitive
measures that evaluated cognitive flexibility, inhibitory control, attention, and specific
attention networks such as alerting, orienting, and conflict. Supporting the compensatory
model, the findings revealed that lower EF as measured prior to the start of the intervention
predicted a higher likelihood of early symptom decline and remission upon completing
IPT-A treatment [42]. Importantly, social-emotional functioning is directly targeted in IPT-
A, as it is often impaired in depression [1], and EF plays a crucial role in social-emotional
functioning [43]. While these findings do not provide evidence that would aid in the goal
of treatment selection per se, these preliminary findings offer evidence that EF may serve
as a potential predictor of favorable outcomes in IPT-A, highlighting the need for further
research to dive deeper into this relationship. Also, the enhanced feasibility of adminis-
tering behavioral tasks (e.g., compared to MRI) for the purpose of treatment selection is
potentially advantageous. Notably, no studies to date examine whether EF changes while
receiving treatment, so it is unclear whether it also acts as a mechanism, which may be apt
for future work to consider.

3.3. Physiological Correlates of IPT Response

Understanding how brain and body systems operate during stressful interpersonal
interactions and emotional experiences may provide valuable insights into the underlying
mechanisms of mental health challenges and therapeutic progress. The exploration of
physiological systems has indeed yielded valuable insights into the mechanisms underlying
depressive symptoms, though there is room to expand our research to explore these
mechanisms in the context of therapeutic interventions. Extant literature largely focuses on
the hypothalamic–pituitary–adrenal (HPA) axis, which plays a pivotal role in the body’s
stress response system, releases hormones that regulate stress and emotions, and often
interacts with frontolimbic regions of the brain. Dysregulation of the HPA axis has been
consistently associated with mood disorders. For example, adults with depression have
been found to show heightened arousal in the HPA axis [44–46], a pattern also evident in
adolescents with depression [47,48]. Notably, this altered stress sensitivity has even been
observed prior to the onset of the first depressive episode [49]. The HPA axis is crucial
for the regulation of basal body function and survival in the face of external threats [50].
In response to an external stressor, interactions among cortico-limbic regions of the brain
culminate in the release of cortisol, a glucocorticoid hormone, from the adrenal glands. The
release of cortisol, via a cascade of biochemical interactions, activates the paraventricular
nucleus, hippocampus, and medial prefrontal cortex, which in turn down-regulate activity
in the HPA axis [51]. Together, these regions facilitate the integration of the physical and
cognitive resources required to manage the environmental threat.

There is reason to believe that the HPA axis is particularly relevant to mental health
outcomes during adolescence. Social stress is known to trigger the activation of the HPA
axis, evidenced by physiological changes such as an increase in cortisol production [52].
Within the daily lives of adolescents, social stress can arise from various interpersonal
difficulties, including those addressed in IPT-A (e.g., peer pressure, friendship challenges,
and changes in parent–child relationships resulting from new identity exploration; [14]).
Adolescents with depression tend to exhibit elevated cortisol levels in response to a social
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stressor compared to their non-depressed peers [52]. This underscores the HPA axis’s
significant role in adolescent depression, particularly in response to social stressors, and
therefore, the potential importance of this system in mechanism and prediction research.

While no studies have directly compared HPA axis functioning before and after
IPT treatment for depression (i.e., examining HPA axis functioning as a mechanism of
change in reducing depressive symptoms), there is some evidence suggesting it predicts
treatment response. One study examined cortisol levels during parent–adolescent conflict
as a predictor of treatment response to IPT-A [53]. The study included 15 adolescents
(ages 12–17) diagnosed with depression, primarily from low-income Latine families. They
were randomly assigned to receive either standard IPT-A or IPT-A with enhanced parental
involvement. Prior to treatment initiation, salivary cortisol samples were collected before,
during, and after a conflict discussion between parents and adolescents. This method
of social stress induction is likely to be ecologically valid compared to other paradigms
(e.g., Trier Social Stress Test; [52]), given that parent–adolescent conflict is common during
this developmental stage and has been linked to the development and recurrence of
depression in youth [54]. The study reported that high cortisol levels were associated with
more severe pre-treatment depression and predicted greater improvements in depressive
symptoms following IPT-A treatment, suggesting that cortisol responses to social stress
align with compensatory models of treatment response. Despite the limitations of this
study, such as the small sample size and restricted focus on parent–adolescent conflict,
these results suggest a potential predictor of treatment response, while also implicating
the HPA axis as a critical mechanism of action in IPT-A. Future research should further
explore the role of the HPA axis throughout the course of IPT-A treatment, potentially by
measuring cortisol levels in response to specific social or interpersonal stressors.

One study compared pre- and post-treatment cortisol levels (in response to a cognitive
stressor) in adult women who were victims of intimate partner violence [55]. Fifty adult
women were randomly assigned to receive either Acceptance and Commitment Therapy
(ACT) or IPT, which was adapted to focus on women’s empowerment. Compared to
their baseline levels, both the IPT and ACT groups showed decreased cortisol levels in
response to a cognitive stressor post-treatment [55]. This supports the idea that HPA axis
functioning may be a critical mechanism of change in psychotherapies, including IPT. A
notable strength of this study was the RCT, and while the mechanisms of ACT and IPT
may prove to be similar, larger studies would be required to provide convincing evidence
of the null hypothesis.

Table 1. Biological correlates of IPT: review of results.

Study Correlate System/Region/
Function

Context of
Treatment
Response

Participants Study Design Results

Klimes-
Dougan et al.,

2022 [36]
Neurological

MRI: Anterior
cingulate cortex,

amygdala
Predictor

n = 15
adolescents

with
depression

Random
assignment to early

or late decision
points for

determining
treatment

responsiveness; if
non-responsive,

random
assignment to

either the addition
of fluoxetine or

more IPT-A
sessions.

Greater baseline
activation in the
ACC and greater

baseline
resting-state
functional

connectivity
between the

amygdala and ACC
were associated

with greater
improvements in

depression
symptoms

following IPT-A.
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Table 1. Cont.

Study Correlate System/Region/
Function

Context of
Treatment
Response

Participants Study Design Results

Martin et al.,
2001 [39] Neurological

PET: Brain
metabolism in

the limbic
region and

basal ganglia

Mechanism
n = 28 adults

with
depression

Random
assignment to
either IPT or
venlafaxine

hydrochloride for
6 weeks.

Depressive
symptoms

improved in both
treatment groups

(IPT or
antidepressant) but

more so in the
antidepressant

group. IPT group
showed increased
metabolism in the

limbic region, while
both treatments
demonstrated

increased
metabolism in the

basal ganglia.

Brody et al.,
2001 [40] Neurological

PET: Brain
metabolism in
temporal lobe,

anterior
cingulate gyrus,

prefrontal
cortex

Mechanism

n = 24 adults
with

depression,
N = 16 adult

controls

Patient
preference-based

assignment to
either IPT or

paroxetine for
12 weeks.

Depressive
symptoms

improved in both
treatment groups

(IPT or
antidepressant) but

more so in the
antidepressant

group. Both groups
showed changes in

metabolism.

Bozzatello
et al., 2021 [4] Neurological

fMRI: Anterior
cingulate cortex,

temporopari-
etal

junction

Mechanism

n = 43 adults
with

borderline
personality

disorder

Participants were
randomly assigned

to receive either
IPT-BPD-R or be
put on a waiting
list with clinical
management.

Compared to the
waitlist group,

participants treated
with IPT-BPD-R

showed decreased
activity in the right
anterior cingulate
cortex and right
temporoparietal

junction.

Wagner et al.,
2022 [42] Behavioral Executive

functioning Predictor

n = 25
adolescents

with
depression

Random
assignment to early

or late decision
points for

determining
treatment

responsiveness; if
non-responsive,

random
assignment to

either the addition
of fluoxetine or

more IPT-A
sessions.

Lower baseline
executive

functioning
predicted a higher
likelihood of early
symptom decline

and remission
upon completing

IPT-A.



Endocrines 2023, 4 750

Table 1. Cont.

Study Correlate System/Region/
Function

Context of
Treatment
Response

Participants Study Design Results

Gunlicks-
Stoessel et al.,

2013 [53]
Physiological HPA axis Predictor

n = 15
adolescents

with
depression

Random
assignment to early

or late decision
points for

determining
treatment

responsiveness; if
non-responsive,

random
assignment to

either the addition
of fluoxetine or

more IPT-A
sessions.

High HPA axis
activation

predicted greater
improvements in

depressive
symptoms

following IPT-A.

Cerda-Molina
& Biagini-

Alarcón, 2023
[55]

Physiological HPA axis Mechanism

n = 50 adult
women who
were victims
of domestic

violence

Random
assignment to
either IPT or
Acceptance

Commitment
Therapy.

Both treatment
groups showed

decreased HPA axis
activation

following treatment

Notes: Studies are listed in the order they are presented throughout the review. ACC: Anterior Cingulate Cortex.
IPT: Interpersonal psychotherapy. IPT-A: Interpersonal psychotherapy for depressed adolescents. IPT-BPD-R:
Revised Interpersonal Psychotherapy for patients with borderline personality disorder. HPA axis: Hypothalamic–
Pituitary–Adrenal axis; MRI: Magnetic Resonance Imaging; PET: Positron Emission Tomography; fMRI: functional
Magnetic Resonance Imaging.

4. Discussion

The extant literature on IPT and IPT-A supports its efficacy and effectiveness in
treating depression among adults and adolescents by addressing social dysfunction and
interpersonal stressors. However, the current understanding of the biological predictors
and mechanisms by which IPT/IPT-A reduces depressive symptoms remains limited, and
more research exploring these questions is needed. Additionally, the work that has been
conducted typically involves small sample sizes, often without a comparison group.

Fortunately, it appears that some momentum is building, as many reviewed articles
here were published in the last 5 years (which is especially notable considering that most of
the seminal IPT/IPT-A efficacy studies were conducted over two decades ago, e.g., [2,14]).
Some preliminary evidence suggests that biological factors, including brain structure and
connectivity, behavioral manifestations of brain functioning (executive functioning), and
HPA axis functioning may all be relevant predictors of treatment response. Furthermore,
some potential mechanisms of changes underlying IPT/IPT-A treatment response have
been identified, such as changes in the neural activity and metabolism of limbic regions,
as well as decreased HPA axis reactivity. These initial findings provide direction for what
future research may evaluate as moderators of treatment outcomes. Treatment research
should further examine whether these potential moderators pertain to compensation or
capitalization models of personalization. The field will benefit from future studies being
modeled after larger-scaled RCTs (e.g., [56]). While this field of research is yet in its infancy,
there are promising glimpses of how this line of inquiry may benefit those who are suffering
from depression and other psychological problems.

The reviewed literature provided some evidence that is beneficial for a foundational
understanding of predictors and mechanisms of treatment response. The array of potential
biological factors to consider is exceedingly vast, so perhaps it is surprising that the handful
of studies to date have yielded any notable findings. Given the extent of potentially perti-
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nent biological factors, researchers may find guidance in the RDoC framework, as there
are more avenues to examine. For example, most research considers measures relevant to
Negative Valence and Cognitive Domains. Social Processes and Positive Valence systems
may also be highly relevant to depression, particularly when considering interpersonal
aspects of depression; there is evidence of reward-system dysfunction in adolescents with
depression, which has been proposed to generate interpersonal stress [34,57]. Additionally,
most studies using the HPA axis have considered stress-reactive activation patterns. There
is some emerging evidence, too, to suggest patterns of diurnal activation—the daily circa-
dian rhythm of the HPA axis can also be dysregulated in depression; for example, a study
found that children with depression and a history of maltreatment had lower morning
cortisol levels and showed a rise in levels throughout the day, rather than the expected
pattern of higher morning cortisol levels that decrease throughout the day [58]. Therefore,
examining diurnal cortisol in the context of IPT/IPT-A may be an important direction. Also,
considering the interplay between these various systems is crucial. Promising approaches
include employing a multilevel analysis approach that has been used with adolescents
as well as adults (e.g., [59,60]). Future work using multilevel analysis could further ben-
efit from implementing innovative methodologies to better address personalization. For
example, a recent study used machine-learning techniques to develop an algorithm that
successfully identified adolescents with depression who responded favorably to specific
types of treatments [24].

Much of the extant literature we reviewed focuses on either predictors of treatment
response or mechanisms underlying change throughout IPT/IPT-A, rather than both.
Though these are two distinct concepts, predictors may offer insights into potential mecha-
nisms. Future work should assess change in these predictors throughout administrations
of IPT/IPT-A to assess whether they reveal mechanisms of treatment. Of note, although
some mechanisms and predictors of treatment response may remain consistent across the
lifespan, there are biological differences between adolescents and adults that may cause
recovery processes to vary by developmental stage.

Embedding this literature within a developmental framework is important when
considering the biological processes across the lifespan and should be considered in future
research. Importantly, adolescence is both a time of risk and of opportunity. Adolescence,
marked by neural plasticity, is characterized by rapid shifts in brain development and inter-
actions with the environment that can amplify risk or resilience factors [61]. Interpersonal
stress, highly influential in shaping psychological outcomes during adolescence, coincides
with increased cognitive and emotional demands as youths navigate rewards and threats
in their environment [62–65]. Through IPT-A, adolescents may develop skills to manage
and cope with interpersonal stress, reducing depression severity. Furthermore, leveraging
neuroplasticity and neurogenesis during this phase can potentially prevent future mental
health issues. The biological continuum of brain development extends into adulthood,
where notable changes persist; neurogenesis, though it declines with age, reflects the adult
brain’s continuing plasticity [66].

Given that the focus of IPT/IPT-A is on interpersonal functioning, considerations of
developmental social context are also paramount. Accordingly, the common themes that
need to be addressed as potential threats to the self may vary by patients’ developmental
stages. IPT-A holds appeal for teenagers, as it aligns with their increasing emphasis on
peer relationships—and decreasing time spent with caregivers—and provides tools to
navigate interpersonal challenges, building up protective and promotive factors [67,68].
Interpersonal dynamics evolve as individuals move through adulthood as well; while
social networks may shrink, the quality of remaining relationships typically improves, in-
fluenced by strategies that optimize positivity and minimize conflicts [69–72]. Despite these
improvements, older adults encounter unique challenges, such as grief or role transitions
like retirement or relocation, necessitating continued consideration of mental health inter-
ventions. Learning more about how these common interpersonal stressors are processed in
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the brain in the body will provide a better understanding of possible biological mechanisms
of treatment.

A greater array of treatments will need to be considered in the future. As with other
evidence-based treatments, investigating the interplay between IPT/IPT-A and medications
may offer valuable insights into the benefits of combination therapies for individuals with
depression and support more successful personalization. Furthermore, comparative studies
between IPT/IPT-A and other interventions are also essential for improving treatment
choice and personalization. Many of the reviewed findings provide preliminary evidence
of predictors of favorable response to IPT/IPT-A. However, without comparing IPT/IPT-A
to other treatment modalities, it remains unclear who will most benefit from one treatment
approach over another. This literature review reveals the need for more RCTs that directly
compare IPT/IPT-A against other well-validated psychotherapeutic or psychopharmaco-
logical interventions for optimizing treatment outcomes. While moderate-scale RCTs have
yet to be employed for IPT research, Helen Mayberg’s team has found that CBT and esci-
talopram (an SSRI) are associated with post-treatment differences in glucose metabolism in
cingulate and limbic structures of the brain (e.g., insula, amygdala) [73], providing evidence
that these methodologies are feasible for IPT/IPT-A and other forms of psychotherapy.
Moreover, RCTs have been used to examine the effects of other psychotherapies, such as
CBT, on the HPA axis; for example, some RCTs showed that participants who completed
treatment had differences in cortisol levels (in response to a stressor) compared to the
waitlist groups [74–76]. It will also be important to continue advancing the line of evidence
by Bozzatello et al. [4] by addressing questions of whether biological mechanisms are
similar across different forms of psychotherapy. Furthermore, there is a paucity of studies
exploring the effectiveness of IPT or IPT-A in combination with medication. However, in
the previously noted SMART trial [36], different treatment plans for insufficient responders
were implemented by augmenting IPT-A with either increased therapy frequency (twice
per week) or adding fluoxetine. The results demonstrated that both augmentation methods
were similarly effective. Given that monotherapy is less frequently employed for those with
moderate or severe depression, the next step to consider is identifying biological correlates
of combination therapy, such as IPT/IPT-A in combination with medication.

Considering other methods to optimize treatment for depression is promising. Indeed,
there are a multitude of approaches to consider. Continuing to examine demographic
and psychosocial, as well as biological predictors, is warranted. Increasing the dose of
standard treatment schedules may also be useful [36]. Additionally, cultural adaptations
will undoubtedly be needed to most effectively treat those with depression using IPT/IPT-
A. This process is already underway, with global efficacy studies having been conducted in
several countries outside of the United States, such as Taiwan and Uganda [77]. However,
much more work is needed to keep up with the increasing drive for cultural adaptation
within mental health interventions. Finally, IPT/IPT-A may have especially relevant clinical
utility due to recent dramatic societal shifts such as the COVID-19 pandemic and global
patterns of forced displacement due to the intensification of climate threats, economic
shocks, and armed conflict. Continuing research that seeks to understand the processes
underlying IPT/IPT-A is especially critical to address these changing social landscapes.

5. Conclusions

IPT and IPT-A, already well-supported as effective treatments for adolescents and
adults with depression, can be further improved through research that uses biomarkers
to evaluate the mechanisms and predictors associated with treatment response. Extant
literature suggests that differences in brain structure and connectivity, executive functioning,
and HPA axis activation may be especially important markers of treatment response,
though more research is warranted. Conducting randomized controlled trials with larger
and more diverse samples can strengthen the evidence base and guide more personalized
and effective treatment approaches for individuals with depression. Continued research
in the field of IPT/IPT-A holds significant promise for advancing mental healthcare for
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adult and adolescent individuals, enhancing their well-being and resilience in the face of
depression and its related interpersonal challenges.
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