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Abstract

Background: Post-natal Depression (PND) is a depressive disorder that causes significant distress or impairment on
different levels in the individual’s life and their families. There is already evidence of the efficacy of psychological
treatments for PND. We conducted a narrative review and researched the literature for identifying systematic
reviews and studies for the best psychological treatments of PND, and examined what parameters made those
treatments successful.

Methods: We searched 4 electronic databases. We included reviews and randomised controlled clinical trials for
our research. We excluded other types of studies such as case studies and cohort studies.
We followed a specific search strategy with specific terms and a selection process. We identified risk of bias in
reviews and studies, and identified their limitations. We synthesized the data based on particular information,
including: name of the authors, location, research type, target, population, delivery, outcome measures, participants,
control groups, types of intervention, components of treatments, providers, experimental conditions amongst
others.

Results: We found 6 reviews and 15 studies which met our inclusion criteria focusing on Cognitive Behavioural
Therapy (CBT) for PND.
Among the main findings we found that CBT can be delivered on an individual basis or within a group. It can be
effective in the short-term, or up to six months post-intervention. CBT can be delivered by professionals or experts,
but can also be practiced by non-experts.
We found 7 components of CBT, including psychoeducation, cognitive restructuring, and goal setting.
We also researched whether virtual reality (VR) has ever been used for the treatment of PND, and found that it has
not.

Conclusion: From our review, we have concluded that CBT is an effective treatment for PND. We have explored
the utility of VR as a possible therapeutic modality for PND and have decided to run a pilot feasibility study as a
next step, which will act as the foundational guide for a clinical trial at a later stage.
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Background
Post-natal depression: Definition, clinical features, risk
factors, and effects
Post-partum period has been associated with mood dis-
turbances since Hippocrates’ times [1]. It is reported that
PND started being officially used in psychiatric manuals
in 1994 [2]. It was “officially objectified” in the 1950s [3].
PND was given some “diagnostic criteria” at that time as
practitioners began to notice that some women, after
giving birth, would experience a psychological pattern
with depressive characteristics.
In the earlier days, science was trying to understand

PND in the context of causes. These varied from the
socio-economic background of the individual to un-
planned pregnancy [4]. In more recent years, clinicians
have gained a better understanding of PND. They give
emphasis to the combination of risk factors rather than
single causes [5]. Risk factors can vary from low
socio-economic background, family history of depression
or personal history of mental health issues, low social
support, smoking habits, sexuality issues, and immigra-
tion issues [6].
The Diagnostic and Statistical Manual of Mental Dis-

orders - fourth edition (DSM-IV) [7] initially linked
PND with major depression with post-partum onset
within 4 weeks of birth. However, a study for the treat-
ment of PND [8] highlights the variations amongst stud-
ies which define the onset of PND, from the first month
up to the end of the first year following the infant’s
birth.
The Diagnostic and Statistical Manual of Mental Dis-

orders, DSM-5 [9] places PND in the category of un-
specified depressive disorders where the main symptoms
can cause significant distress or impairment on various
levels in the individual’s life. PND includes different
sub-categories called specifiers, amongst which are the
peri-partum onset. This refers to the onset of depression
during pregnancy or postpartum for the time following
the birth of the child. According to the same manual, a
large number of postpartum major depressive episodes
begin during pregnancy, thus they are also called
peri-partum episodes. These episodes range from mild
to severe, with or without psychotic features. The indi-
vidual may also experience hallucinations or delusions.
A study by Hewitt et al. [10] describes depression

as a very serious mental health problem with import-
ant consequences on a societal level. In this study
they estimate that depression will become the
second-highest health problem by 2020. According to
the same authors, PND is considered to be a very im-
portant category of depression with often serious con-
sequences. It can affect both the mother and the
infant, as well as the immediate and/or the extended
family. PND can have long-lasting effects on the

development of the infant on a cognitive and emo-
tional level, including attachment issues amongst
others [11].
PND can cause significant distress or impairment on

various levels in the individual’s life, e.g. lack of motiv-
ation, affected mood, sleep and appetite issues, lack of
concentration, rumination, unintentional or intentional
suicidal ideation, or psychotic phenomena such as hallu-
cinations or delusions.
PND affects 13% of women [12], and between 4 and

25% in men in the first 2 months after the baby is born
[13]. Other research suggests that the proportion of
mothers who suffer from PND is one in seven [14]. Ac-
cording to the same article, the mentality of organisa-
tions and health providers is changing, especially in the
United States where there is a shift towards more sys-
tematic screening of mothers-to-be or young mothers
who might experience symptoms of depression.

Psychological treatments of PND
Regarding treatment for PND, Rudlin lists its main
therapeutic approaches [15]. They vary from medication,
home visits, education, phone contact, one-to-one coun-
selling, group therapy, and self-help resources such as
books. CBT, together with interpersonal psychotherapy
(IPT) are considered two efficacious non-pharmacological
treatments for PND [16].
A meta-analysis [17] examined how effective psycho-

logical treatments are for PND in primary care. It was
found that psychological interventions such as CBT and
IPT, along with counselling, psychodynamic therapy and
support groups can be very effective in reducing the
symptoms of depression up to 6 months
post-intervention.
CBT’s main focus is identifying distorted negative

thinking patterns. It emphasises the link between
thoughts, feelings and behaviour. Dalby [18] highlights
Albert Ellis’s theory of irrational thinking patterns and
how they could trigger emotional disturbance to the
individual.
A common characteristic of people who suffer from

depression is their tendency to experience automatic
thoughts, usually of negative content. Beck [19] high-
lights that the negative automatic thoughts usually carry
negative meaning in relation to the notion of the past or
the future, about the individual themselves, and/or the
world around the person.
CBT helps the individual to understand that identify-

ing their own distorted negative thinking patterns allows
them an opportunity to change them. By changing their
thinking, the individual can change how they view and
feel about themselves, and ultimately, change their be-
haviour [20]. CBT integrates many approaches in clinical
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practice such as problem solving, modelling, and cogni-
tive restructuring, amongst others [21].
IPT focuses on four areas in the person’s life: grief

about someone’s own sense of self or changes within
their relationships, changes in roles, unresolved dis-
agreements in interpersonal relationships, and a lack
of life events. It focuses on strengthening the rela-
tionships of the individual, on increasing social sup-
port, and improves communication [22].
Conversely, Barlow [23] refers to the negative ef-

fects, or no effects of psychological interventions for
various disorders, including trauma and addictions.
Dimidjian and Hollon [24] talk about the adverse ef-
fect of psychotherapy, but this is yet to be researched
adequately. There is no real agreement in the scien-
tific community about ways to investigate and identify
harmful psychological interventions. A review [25]
published by the World Health Organisation (WHO)
for psychological interventions on depression dis-
cusses the under-investigated but very real possibility
of a negative effect of psychological therapies on de-
pression. Some of those effects include the symptom-
atology of the individual becoming exacerbated or the
individual experiencing a “relapse”.
Lambert [26] makes the point that psychological

treatments for depression and other disorders have
shown to be effective overall. Positive outcomes depend
on the patients’ characteristics, but also the therapists’
“actions” or “inactions”. Lambert also highlights the
reality of negative clinical outcomes for patients who
experience depression. Lambert does, however, identify
ways to minimise clinical negative impact and maxi-
mise positive outcomes which can be achieved through
“measuring, monitoring, and tracking client treatment
response with standardised scales”.
A meta-analysis by Cuijpers et al. [27], which we did

not include in our initial search, investigates the effect
of psychological treatments for PND. It was found that
CBT, IPT, counselling and social support have an over-
all positive effect on PND, but they were less effective
than what they have been on other psychological disor-
ders. There was no real difference in therapeutic out-
come between different psychological therapies. The
same study also concluded that medication and electro-
convulsive therapy can have higher effect size for PND
than psychological treatments but that needs to be fur-
ther investigated. In addition, it was found that the ini-
tial positive therapeutic effect of psychological
treatments on PND could not be confirmed 6months
or longer post-intervention. However, the authors of
this meta-analysis highlight that some of these findings
need to be interpreted with caution due to the small
number of studies included, and that the quality of the
studies was not the highest.

Virtual reality: Definition and its advantages
A question worthy of investigating in relation to the
treatments of PND is whether they can be improved for
better clinical outcomes using other treatments, such as
virtual reality (VR).
VR is defined as “a way for humans to visualise, ma-

nipulate, and interact with computers, and it can be
viewed as an advanced form of human-computer inter-
face that allows the user to interact immersed in more
intuitive and naturalistic fashion” [28].
VR promotes a sense of presence for the user in an en-

vironment which is computer based. According to
Turner and Casey [29], VR can enhance the therapeutic
effectiveness of psychological interventions. It expands
beyond the strict boundaries of technology. VR is seen
as a form of communication. It comprises elements such
as an experience, visualisation and interaction [30].
Some of VR’s advantages in research and practice is

that it can act as a powerful and effective tool which can
complement traditional therapies such as CBT [31]. It is
a form of therapy which enhances sense of control and
raises self-efficacy. It uses technological means to help
the individual. It is 3-dimensional and interactive. The
VR user has the ability to “explore and engage” within
the virtual environment.
VR can be delivered in a safe and controlled way [28].

It can be affordable, easy to access, and the therapist
themselves can have control of how, what and when it is
to be applied, which creates a sense of safety for the user
[32]. One of VR’s main features and characteristics is
that it can empower the individual, a very basic and es-
sential ingredient in order for therapy to occur. The
combination of CBT with VR can have a tremendous
positive impact [29].
VR or virtual reality exposure therapy (VRET) has

been used to explore a large number of topics, from
stress, anxiety, phobias, acute pain, body image distur-
bances, eating disorders, training of children in spatial
and navigation learning skills, functional skills [28],
post-traumatic stress disorder (PTSD) [33–35], fear of
heights and also fear of flying [36, 37].

Improvement of traditional treatments for PND
There appears to be a gap in the literature relating to
the combination of VR with traditional therapies for the
treatment of PND. A brief literature review so far identi-
fied only one study on the efficacy of VR on depression.
A pilot study conducted by Falconer et al. investigated
the concept of compassion and self-criticism in a virtual
environment [38]. They examined whether compassion
could be taught to subjects in a virtual environment.
The study revealed that its participants, all adults with
depression, were able to practice compassion both as a
life-sized avatar and as a child avatar interacting with
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one another through the process of embodiment. Al-
though this particular study was limited, being a small
group (n = 15), and having no control group, its results
were promising. Results indicated that most of the
study’s participants had become more compassionate
and less self-critical one-month post-intervention.
Our research group is exploring the utility of using VR

in the treatment of PND, the final aim being to improve
the treatment that mothers with PND receive. This
could potentially be beneficial for the health and
well-being of mothers, their families, and society in gen-
eral. The investigation of the combination of CBT and
VR could possibly provide a better treatment for PND
from a clinical point of view, which could save on re-
sources including time and money spent at an organisa-
tional level.
In order to explore the possibility of combining psy-

chological therapies with VR for the treatment of PND,
we decided to review past and current published litera-
ture on traditional therapies for PND. We wanted to
find out what therapies work best, and under what cir-
cumstances. Our investigation researched other reviews,
within the same clinical subject area. However, our re-
view differs from other reviews, whether systematic or
narrative reviews, in three methodological aspects. It fo-
cuses purely on the treatment of PND, rather than pre-
vention, or prevention and treatment of PND. A second
difference is that this review investigates mainly CBT as
treatment for PND. A third advantage of this review is
around population characteristics. We focused our re-
search mainly on the post-partum clinical population
and not on other types such as the ante-natal popula-
tion. However, there was one exception where the clin-
ical population was in the last trimester of their
pregnancy in the beginning of the study, but it became
post-partum at a later stage. We believe this three re-
search characteristics help this research project make a
clear contribution to the literature.

Objectives
We formulated the design of this review based on the
working hypothesis that CBT is a successful treatment
for various psychological disorders, amongst them
PND. It is a therapeutic approach which is scientific
based. It can follow a clinical protocol, where its clin-
ical methods can be replicated. Its clinical efficacy can
be tested and measured. We hypothesised that CBT is
the most widely used and efficacious treatment for de-
pression and PND.
We searched for specific parameters which we believe

contribute to the efficacy of CBT. We wanted to pay
particular attention to the types of participants, espe-
cially the ones who had been diagnosed with PND
through a structured clinical interview. Another

parameter was around the types of interventions or treat-
ment components of CBT for PND. We searched for spe-
cific aspects of the CBT approach, in particular, cognitive
restructuring, goal setting, and problem-solving.
In order to start this line of research and to design our

PND intervention protocol, supported with VR, our first
aim is to review the scientific literature relating to the
most effective CBT treatments for PND. Then to iden-
tify the parameters that make those treatments effective.
It will also investigate whether VR has previously been
used as a treatment for PND.
More specifically, this review will answer the following

three research questions:

1. What CBT psychological treatments are effective
for PND?

2. What are the parameters that make those
treatments have a successful clinical outcome?

3. Has VR previously been used for the treatment of
PND?

Methods
Studies for this review were selected according to spe-
cific criteria. The studies which we included for this re-
view were reviews and randomised controlled trials.
Case studies, cohort studies, or cluster trials were ex-
cluded. The reason for including randomised controlled
trials and excluding other types of studies, such as case
studies, was that randomised controlled trials are con-
sidered to be the “gold standard of clinical trials” [39].
We included studies which investigated the treatment

of PND. We excluded studies that investigated the pre-
vention of PND or treatment of post-natal anxiety. We
included studies where treatments were delivered in
home based or in public settings such as clinics or
hospitals.
There were no restrictions around the intervention

providers in the included studies. They varied from pro-
fessionals who are experts on CBT or are experts in
other therapeutic approaches, General Practitioners,
trained nurses, and non-professionals, such as women
who had been diagnosed with PND themselves or who
had experienced depressive episodes.
The targeted population of this review were 16 years

or older. It was a requirement that they had either been
diagnosed as suffering from PND and/or reported that
they had been experiencing depressive symptomatology
through self-report measures. Any studies with a popula-
tion who were under the age of 16, or with a population
that had been diagnosed or were suffering from other
mental health or chronic health issues concurrently, in
other words if they were mixed samples, were excluded.
The mental health issues which were excluded were:
personality disorders, developmental disorders, severe
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depression, anxiety, cognitive impairment, bipolar dis-
order, and psychotic disorders. The chronic physical
health issues were diabetes, neurological disorders, stroke,
physically handicapped, gastrointestinal problems, asthma,
obesity, Alzheimer’s disease, Parkinson’s disease, and heart
problems. Factors such as the socioeconomic background
of the participants, educational level and/or marital status
did not influence the selection of the targeted population.
For the purpose of this review, we included the fol-

lowing psychological interventions for the treatment
of PND: CBT, cognitive therapy, psychoeducation, ad-
vice given, cognitive restructuring, behaviour manage-
ment, goal setting, goal achieving, problem-solving
therapy, mindfulness, stress management, relaxation,
and breathing exercises.
A randomised controlled trial by Milgrom et al.

[40] which we have also included in our Results Sec-
tion, and which investigates the efficacy of CBT for
PND through the internet, provides a comprehensive
CBT model. It is called MumMoodBooster and it
consists of six sessions. Each session focuses on dif-
ferent aspects of CBT and PND. The first session fo-
cuses on psychoeducation where information about
PND and treatments are provided. The second session
is about mood management and it talks about stress
and anxiety, relaxation, and goals. The third session
uses behaviour management where it explores issues
such as life balance, goals, time management, and
practicing change. The fourth session is about man-
aging negative thoughts, while the fifth session fo-
cuses on increasing positive thoughts. The last session
is about future planning where it explores the con-
cepts of strategies, new routines, and commitment to
change.
In addition the same program provides resources and

has information on stress management, finding support,
time management, and problem solving. It explores the
concept of personal relationships with the focus on the
person’s needs and also their partner’s. The program en-
courages the mother to meet the baby’s needs by “read-
ing the cues” in the baby’s behaviour and to enhance the
interaction between them through play. The basic need
for sleep and strategies for improving it are also
highlighted.
We excluded any studies from other schools of

thought in psychology, such as the psychodynamic or
humanistic approach, unless they were combined with
other psychological approaches such as CBT, or in com-
parison to it for treating PND. The two main reasons for
this choice were that CBT is “one of the best treatments
which provides empirical evidence” [41], while psycho-
dynamic or other psychotherapeutic therapies such as
non-directive counselling are “unstructured and
non-manualised” [42].

We included studies with control conditions that met
the following criteria: typical primary care, waiting list,
GP visits, clinic visits, home visits, anti-depressant medi-
cation, postnatal care, enhanced routine care with regu-
lar weekly or monthly visits by trained health workers,
community treatment, referral to specialty services, and
a single session focusing on debrief.
We conducted comparisons between various thera-

peutic approaches based on the following criteria:

1. The ratio of success of each treatment;
2. The duration of success of each treatment in terms

of follow-ups. We included studies and follow-ups
which varied in duration from one-week post-
intervention to up to 5 years post-intervention;

3. The components of each treatment, e.g. what made
each treatment successful.

We included studies in this review that used measures
based on self-report questionnaires, such as the Edinburgh
Postnatal Depression Scale [43], a valid and reliable scale
that identifies the possibility of risk for the individual to
develop perinatal depression [44], Hamilton Depression
Rating Scale, Beck Depression Inventory, Global Assess-
ment of Functioning Scale, Consumer Satisfaction Rating,
Revised Clinical Interview Schedule, Therapist Rating
Scale, Kruskal Wallis Test, Postpartum Adjustment Ques-
tionnaire, Social Adjustment Scale-Self-Report, and the
Montgomery-Asberg Depression Rating Scale. We also in-
cluded other studies which used formal diagnosis of PND
based on clinical interviews of manuals such as the Struc-
tured Clinical Interview for DSM-III-R and DSM-IV.
We included studies which used measures such as de-

pressive symptomatology, mood, coping strategies, social
support, marital relationships, anxiety, social adjustment,
relationship quality with partner, mother-infant relation-
ship, suicidal ideation, suicide attempts, level of func-
tioning, quality of life, health status, and sense of
well-being.
There were no timing restrictions in terms of when

studies were conducted. Studies included all types of set-
tings. We reviewed studies published in the English lan-
guage. Studies from research sources such as grey
literature were not included.
We conducted a narrative review of the literature in

four databases: Cochrane, PubMed, Scopus, and Psy-
cINFO. The search took place on the 22nd and 23rd of
December 2016. Reference lists of studies that were
chosen initially from the four bibliographic databases
were also reviewed and acted as secondary sources of in-
formation. Those reference lists were scanned, reviewed,
and reported in detail accordingly. We also conducted
another search in the same four bibliographical data-
bases on the 23rd of December 2017. We wanted to find
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out whether there had been any published reviews or
clinical trials for the treatment of PND from a psycho-
logical perspective in the year 2017.
We used 9 terms for our search: “postpartum depres-

sion” OR “treatment” OR “cognitive-behavioural ther-
apy” OR “clinical trials” OR “randomised controlled
trials” OR “reviews” OR “systematic reviews” OR “follow
up”, AND “postpartum depression” OR “treatment” OR
“virtual reality” OR “clinical trials” OR “reviews”. Our
search took place in two parts. The first part focused on
finding reviews and/or clinical studies on effective psy-
chological evidence-based treatments for PND [45]. The
second part focused on finding studies or reviews on VR
as a treatment for PND.
We paid particular attention to clinical trials and ran-

domised controlled trials, reviews and systematic re-
views, CBT - VR treatment for PND. The search process
and the inclusion and exclusion of reviews were cross
checked by all authors independently. Any disagree-
ments were resolved through consensus and with the
support of an additional reviewer when necessary.
The selection process followed the following three

steps:

1. Screened titles of studies to identify which could
possibly fit the inclusion criteria;

2. Screened abstracts of the already chosen studies to
further identify which better matched the inclusion
criteria;

3. Screened the whole text in order to make sure that
the studies chosen fit the inclusion criteria of our
review.

If the authors identified any areas that needed clarifi-
cation, they contacted the authors of those studies for
ensuring those studies either fit the inclusion criteria or
fit the exclusion criteria accurately. We kept a journal in
which we recorded the reasons each study was included
or excluded during the review process.
For the purpose of avoiding any risk of overlapping re-

ports of the same study and to ensure avoiding bias and/
or errors during the extraction data process, the extrac-
tion process was initially carried out by one reviewer.
Data which focused on specific information, such as
demographics, method, interventions, and outcomes
were verified by the other reviewer(s) at a later stage.
Any identified conflicts, misinterpretations, vague or
grey areas were clarified by discussions between the re-
viewers and/or by contacting the authors of the studies
selected, where necessary.
The results from our literature review search were re-

corded in an Excel spreadsheet with all relevant categor-
ies, such as studies, research design, intervention, and
population, amongst others. The results were uploaded

clearly and concisely based on the inclusion criteria and
the keywords used for the search previously described.
We reduced bias and errors as all authors reviewed

the studies separately and then later discussed any dis-
crepancies identified.
They also identified the level of bias in terms of

reporting. The authors divided the quality of each study
into the following categories: yes, low, unclear, not
strong, fair, and good. The decision for each of these cat-
egories for each study was based on the identification of
reporting bias within the studies themselves. We consid-
ered issues in relation to selection bias, reporting bias,
randomisation process, blinding of the participants, sam-
ple size, heterogeneity of methods used, generalisability
of results, and limitations of each study.
We initially found 26 reviews in total. We also found

10 additional reviews through reference list searches,
bringing the total of reviews up to 36. We examined all
36 reviews’ titles, names of authors, and year of publica-
tions and removed 14 reviews as duplicates. We exam-
ined the titles and abstracts of the remaining 22 reviews
and we excluded 16 reviews as they did not meet the in-
clusion criteria of our review. We examined the
remaining 6 reviews for eligibility and we included them
in our review.
We examined the 6 reviews that met our inclusion cri-

teria and we found that they included 106 studies. We
examined the names of the authors, and the year of pub-
lication, and we removed 12 of those studies as dupli-
cates. We examined the title and abstract of the
remaining 94 studies and we removed 79 as they did not
meet our inclusion criteria. The final number of in-
cluded studies was 15 (see Fig. 1 attached). Figure 1 is a
flow chart which summarises the process of selection for
the studies based on PRISMA template [46] which had
been found up to December 2016. The authors of this
review resolved any disagreement through discussion
with further consultation from an additional reviewer,
where necessary.

Results
On our final list were 6 systematic reviews, one of which
was a meta-analysis [47]. All six reviews included treat-
ment studies with two reviews to include both preven-
tion and treatment [47, 48]. We found no reviews or
clinical trials published in the year 2017 that met our in-
clusion criteria.
All six reviews initially reviewed 1015 studies, of which

950 were excluded with the total of final studies in-
cluded 106. The population of the six reviews was
24,231 in total. However review [48] did not provide the
number of participants in the intervention group for two
studies [49, 50], while in a second review [51], the num-
ber of participants in the intervention group was only
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reported in one out of the 10 included studies of that
review.
There was a mix of pregnant and post-partum women,

mothers, newly delivered mothers, and mothers and in-
fants. Some participants had been screened for depres-
sion through a clinical interview, while others had
reported depressive symptomatology through self-report
measures.
The delivery of the interventions was a mixture of

community based, including clinics and hospitals [47],
home based [48, 51, 52], and a combination of individual
and group therapy [47, 53]. One review [54] did not pro-
vide any information relating to the delivery
intervention.
It was assumed that the number of interventions

equalled the number of sessions, a total of 538.5. Some
of the reviews provided information about the number
of clinical hours used for the intervention [48, 53, 54],
while one review did not provide any information relat-
ing to the number of clinical hours [51]. Some reviews

reported missing information about the exact number of
interventions in the studies they had reviewed [47, 51,
54].
The outcome measures were varied and included the

Hamilton Depression Rating Scale, Beck Depression In-
ventory, with the most commonly used one being the
Edinburgh Postnatal Depression Scale. There was an
intention-to-treat analysis in four reviews [51–54].
There were a multitude of interventions reported in

the six reviews, ranging from CBT, IPT, to psycho-
dynamic, non-directive counselling, infant massage and
others. The most frequently used intervention being
CBT, followed by the IPT model.
The providers of the interventions were a mixture of

professionals from various backgrounds, including psy-
chologists, GPs, nurses and non-professionals such as
lay women. There was no available information about
the providers in two reviews [53, 54]. There is some
missing data in terms of the duration of treatment and
the number of sessions. We estimated the number of

Fig. 1 Flow chart of study selection process
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sessions to be approximately 610.5. There was a follow
up assessment or intervention in 5 of the reviews, with
only one exception [48].
In order to conduct a deeper analysis of the scientific

literature, we applied our inclusion and exclusion criteria
and extracted fifteen studies from the six reviews that
met the inclusion criteria (see Table 1), 13 of them were
randomised controlled trials, two studies were cluster
randomised controlled trials [55, 56], and one was a ran-
domised controlled trial with factorial design [50]. In the
following sections we will describe the characteristics of
the studies.

Quality of studies
The quality of the studies varied from not strong to very
good, with most to be considered fair.
This was based on the randomisation process, sample

size, heterogeneity of methods, use of instruments, treat-
ment protocol, generalisability and statistical significance
of results, follow ups, and limitations of each study.
Most studies reported bias except five studies for which
it was unclear [16, 49, 55, 57, 58].

Treatment focus
Fourteen studies focused solely on the treatment of
PND, one on the treatment of ante-natal depression and
PND [56], and one on prevention and treatment of PND
[50].
Almost all studies, except one [16], focused mostly on

depressive symptomatology of the mother as a primary
outcome measure.

Population studied
In the 15 studies the population, which in total were
2758, were either diagnosed with depression or had
identified themselves as depressed. More specifically in
six of the 15 studies the population were post-partum
women who had been diagnosed through a clinical inter-
view based on the DSM-IV [16, 49, 57, 59–61]. In one of
them, the population were 16 years and older [56]. In
the remaining 9 studies the participants would mostly
identify with depressive symptomatology, mostly
through interview based questionnaires such as
HAM-D, or self-report questionnaires such as EPDS. In
2 out of the 9 studies the populations were “newly deliv-
ered mothers” [62, 63], and in one study, they were
newly delivered mothers with low income [64].

Control groups
The control groups were made up of participants who
would usually receive typical primary care, or they were
on a waiting list. However, two out of the fifteen studies
in the review did not have a control group [49, 65]. For
example, the study by Appleby et al. [49] included four

study groups which all received some kind of interven-
tion. The study by Milgrom et al. [65] included three
groups which all had some type of intervention.
In addition, it was not clear what the control condi-

tions were for two other studies [58, 62]. For example, in
the study by Honey et al. [62] the control conditions
were routine primary care administered by health visi-
tors, and in the study by Bennet et al. [58] the control
conditions were standard primary care with a health vis-
itor. However it was not clear whether, in either studies,
the routine primary care involved GP visits, medication,
both, or none.
In the remaining 11 studies, the control conditions

were as follows: waiting list [16], health visitors contact-
ing participants, and defining their postnatal care with
the use of questionnaires and referring them to their
general practitioners [55], enhanced routine care with
regular weekly visits in the last month before birth, 1
month post birth and monthly visits for the next 9
months by routinely trained health workers who re-
ceived regular supervision but they were not specialised
in CBT [56], routine care in the form of clinic visits
[50], home visits which focused on “child health and de-
velopment, nurturing mother-child relationship, mater-
nal health and self-sufficiency”, along with receiving
treatment in the community [59], routine primary care
which “would be typically provided by the primary
health care team such as the general practitioner and
health visitors with no additional input from the re-
search team” [60], antidepressant medication received by
control group subjects in a hospital outpatient program
[61], “standard care with 6 weekly clinic visits lasting 20
to 60 minutes” [57], health nurses who would manage
case by case the participants and refer them to other ser-
vices where appropriate [63], antidepressant medication,
brief psychotherapeutic interventions, GP consult, or re-
ferral to specialty services [64], and a single session with
a midwife or obstetrician focusing on debrief [66].

Delivery of the interventions
In terms of the delivery of the interventions, 12 were
individual-based and home visits, 2 were group-based
[58, 64], and 1 study was carried out on an individual
basis and was also group based [63]. Most interventions
were delivered in the homes of the participants. One
study was delivered at home and in a public hospital.
One study provides no data relating to delivery of the
intervention.

Location of the studies
Five studies took place in the United Kingdom, three
studies in Australia, two studies in the United States,
one study in France, one study in Canada, one in
Pakistan, one study in Chile, and one study in Sweden.
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Number of sessions and content of the interventions
The interventions in all of the studies varied in terms of
the number of clinical hours and number of sessions.
The majority of studies provided the number of sessions
and number of clinical hours. However, 4 of the 15 stud-
ies [49, 56, 57, 60] provided only the number of sessions
and not the number of clinical hours. The total number
of clinical hours was approximately 168.5, with 1648
people having been provided with at least one of those
interventions. The average number of clinical hours for
each participant was 9.78. The average treatment period
was 12.1 weeks.
The interventions were CBT based and most studies

were a comparison between CBT and usual primary care.
However one study compared 4 groups which all re-
ceived some kind of treatment. The experimental condi-
tions were medication with 1 CBT session, medication
with 6 CBT sessions, placebo with 1 CBT session, and
placebo with 6 CBT sessions [49]. Another study also
did not have a control group but rather three interven-
tion groups [65]. 2 CBT interventions included elements
of psychoeducation, cognitive restructuring, and relax-
ation exercises [58, 63], one study compared CBT deliv-
ered at home vs CBT delivered in a clinic [50], one
study compared the three main interventions, i.e. CBT,
non-directive counselling, and psychodynamic, and in
comparison with usual care [60], one study used CBT
and the psychodynamic approach [5], one intervention
compared CBT delivered either by psychologists, nurses,
and GPs [65], another study compared CBT in combin-
ation with medication vs. primary care [61], and lastly
one study compared interpersonal psychotherapy vs. a
waiting list [16]. In Table 2 we included a summary of
the components included in the intervention protocols
and the number of studies that used each of the
components.

Intervention providers
The intervention providers varied from nurses, psychol-
ogists, GPs, health visitors, and midwives. Almost all,

except two studies [16, 50], included follow-ups varying
from 1 week post-partum to 5 years following the birth
of the child. The average period of follow-ups was
6.14 months.

Clinical trials using VR for the treatment of PND
We found no clinical trials that used VR for the treat-
ment of PND. However, we found three studies in total
[40, 67, 68] which used some form of technology. Two
of them [67, 68] used video recordings, mostly for super-
vision purposes. The third study [40] was internet based
for the delivery of CBT.

Discussion
What CBT psychological treatments are effective for PND?
All fifteen studies included in our review used CBT
as the main treatment for PND. However, there were
9 studies which compared CBT to other treatments
such as non-directive counselling, psychodynamic and
primary care, and 3 studies where CBT was combined
with non-directive counselling, psychodynamic and
primary care.
It appears that CBT can be viewed as a large clinical

territory with many different techniques for the treat-
ment of the same mental health issue. For example, in
one study, CBT emphasised psychoeducation [64] while
in other studies CBT focused on challenging negative
thoughts and dysfunctional beliefs [55, 57]. In another
study CBT was part of a wider community based pro-
gram [64]. In the study by Rojas, the “purity” of the CBT
approach was questionable [64].
We measured 7 components of CBT that were used

for the treatment of PND, which were psychoeduca-
tion, cognitive restructuring, problem-solving, behav-
iour management, goal setting and goal achieving,
stress management, and relaxation (Table 2).
The two most frequent used CBT interventions were

found to be psychoeducation and challenging negative
thoughts and beliefs with 9 studies in total having
employed both at different times.

Table 2 Summary of all CBT components for the treatment of PND

Treatment Number of studies

Psychoeducation (i.e., Advice given for supporting mothers to manage difficulties, mother-infant
relationship issues)

9

Cognitive restructuring (i.e. Challenging and modifying negative automatic thoughts and dysfunctional
beliefs, information processing correction)

9

Problem solving 7

Behaviour management: Increasing pleasant stimuli or reducing behaviours which could have a negative
effect on mood

6

Goal setting and Goal achieving daily using pictures and structured activities 6

Stress management 6

Relaxation 1
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The second most frequent CBT intervention that was
used was problem solving, while the third most fre-
quently used CBT interventions were goal setting, be-
haviour management, and stress management.

What are the parameters that make those treatments
having a successful clinical outcome?
This review shows the general outcome is that CBT as a
therapeutic intervention is effective for the treatment of
PND. It has an advantage over primary care for reducing
depressive symptomatology in the post-partum period.
However, the severity of PND varied in the included
studies in our review, with most of the participants to be
in the mild to moderate range. Thus it is unknown
whether the same positive clinical results of CBT would
be obtained for the more severe range of depression.
Another issue that was identified in relation to the ef-

fectiveness of CBT was the significance of the results. In
five out of fifteen studies [60, 62, 63, 65, 66] it was found
that their results on CBT’s effectiveness were positive
overall but not statistically significant.
It is important to mention that although our review

focused on CBT there were studies that compared CBT
with other psychotherapeutic approaches that also
showed effectiveness. It was found that non-directive
counselling and psychodynamic approaches also had a
positive effect on the reduction of symptoms of PND.
To be more precise in the study conducted by Cooper et
al. [60] which examined CBT, non-directive counselling
and psychodynamic therapy, and compared them with
typical primary care, it was found that all three interven-
tions were effective. CBT was more effective on cogni-
tive focus, behavioural tasks, and organisation.
Nonetheless, the psychodynamic approach was more ef-
fective on relationships. It was also superior to the other
two interventions in terms of depressive symptomatol-
ogy according to structured interviews, especially up
until the fifth month post-intervention. However, past
that point, the initial therapeutic effect of all three inter-
ventions had started diminishing. From 9 months on-
wards up until 5 years post-intervention, the initial
therapeutic effect was virtually non-existent.
Other studies have found similar results, whether the

outcome is measured by self-reported measures or by a
mental health professional conducting a clinical inter-
view. CBT can be an effective treatment for PND in the
short-term but its clinical effect long-term is question-
able [65]. The same study measured the combination of
CBT with counselling delivered either by a psycholo-
gist or a nurse. They found that the two approaches
and a third one which was GP management, mainly
through medication, had a good overall effect in the
treatment of PND. We can conclude that CBT is an
effective approach that can be delivered by various

mental health professionals of different backgrounds,
or even delivered by non-experts, such as lay people,
or health visitors [56, 58].
It can also be concluded that CBT can be delivered in

a flexible manner, whether through a home visit, or in a
public place such as a hospital or clinic [65, 66]. There
does, however, appear to be a preference toward home
visits as it is believed to be more convenient and access-
ible to post-partum women with depression.
In addition to the treatment type and location CBT

can be delivered in a brief manner which can have good
therapeutic outcomes. According to Wiklund et al. [66]
there is some evidence that brief CBT can benefit PND
in the mild to moderate range. However it is worth not-
ing that the population of that study were women who
had not been diagnosed with depression but who only
experienced signs of depression.
From the studies of this review we can conclude that

CBT can also be delivered on an individual level or in a
group [58, 63]. It seems that the individual delivery of
the intervention is preferential and maybe the potential
of the group intervention of CBT has not been ad-
equately investigated. We can safely assume though that
group intervention might have some advantages over in-
dividual treatment such as utilising less resources. At
the same time it might be a disadvantage in terms of
participants who might be more reluctant to participate
initially in a group setting, where its participants share
the same psychological experiences. This possibly under-
lines stigma on a societal level but this needs to be fur-
ther investigated.
The studies of this review also show that CBT’s posi-

tive therapeutic outcome on PND is not impacted by the
socioeconomic status of the population. Post-partum
women with depression can benefit equally whether they
are from a lower-middle income country or high income
country. This review includes studies from different
countries and continents and are categorised differently
according to the GDP per capita, e.g. Australia vs. Chile
[64, 65].
Another conclusion of this review is around the out-

come measures. Most studies in this review measured
individual depressive symptomatology in the
post-partum period. However, one study [16] focused on
the mother’s depression and measured it as a primary
outcome. The authors included additional information,
e.g. mother-infant relationship. It is worth mentioning
here that the relationship between mother-infant was
not in relation to the newborn baby, but rather on the
already existing children in the family.
An issue that was raised was in relation to the target

disorder and the self-reported measures which were
used by the participants of some of the studies. The
self-reported measures indicate depressive methodology
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but they do not necessarily ensure a formal diagnosis of
depression. There was a lack of clinical diagnostic proto-
cols in some of the studies.
A difficulty that one of the studies highlights was in

relation to CBT. CBT was considered to be time con-
suming and highly demanding in terms of resource
intervention [55]. Treating PND with populations of low
socioeconomic characteristics, or in countries of low to
middle income would prove to be a challenging task.
Providing treatment to depressed mothers overall has
been proven to be a challenging task on its own, espe-
cially in relation to the delivery of intervention. It be-
comes clear that home visits are a preferable way of
delivery over GP practice or a public hospital for varying
reasons. A young mother, or a mother with a
high-demanding household might find it difficult to
transport herself outside her home for a number of rea-
sons, including a lack of transportation, money or time.
Another issue that was highlighted in our research was

around the stigma of mental health issues. One study
highlights the difficulties a clinical population, or mental
health professionals might encounter in rural areas or
low-income countries [56]. One way that the authors
were able to deal with this issue was to support the idea
that the CBT intervention was part of a larger commu-
nity health program. Another way was that they pro-
moted the idea of the infant’s health and well-being as a
priority.
Some studies had a high attrition rate up to 30% but

not all of them. It was reported that some participants
did not complete the treatment. There was also a vari-
ation in terms of their length, and number of phases in
the follow up process. All studies except two [16, 50]
had follow ups with variations in frequency the follow
ups were conducted for the majority of the studies and
the span of the time period over which this happened,
e.g. 2 months versus 5 years.
Almost all studies included different criteria in relation

to population, e.g. primiparous vs. pregnant women vs.
post-partum women, with different socioeconomic back-
grounds and from different countries. We also did not
have enough or adequate demographic information for
all the included studies, which would allow us further
analysis and conclusion reaching in our review process.

Has VR been used in the treatment of PND?
From our investigation, we found no clinical trials that
had used VR as a form of treatment for PND. However,
we found three studies which used technological means
in clinical practice. One study investigated the efficacy of
Toddler-Parent Psychotherapy (TPP), for the improve-
ment of parents’ and infants’ mental health [67]. The
technological means that were employed during this
study were videotapes which had recorded the

interaction between the mother and the infant. However,
the videotapes were used for supervision purposes to en-
sure the “fidelity of the intervention” itself.
Another study investigated whether CBT could be de-

livered through the internet [40]. They used a specific
program called MumMoodBooster. However, this did
not include any VR elements.
A third study used video recordings to assess the inter-

action between mothers and infants [68]. The interven-
tion used in the study was infant massage in a support
group.
We have identified the lack of clinical trials using VR

for the treatment of PND as a gap in the literature. For
this reason we are planning to conduct two clinical stud-
ies following this review. The first one will be a pilot
study which will measure the feasibility of using VR for
the treatment of PND. This will act as a prerequisite
which will guide us to conduct a clinical trial where we
will investigate what effect, if any, VR has on traditional
therapies for PND.

Limitations
As a narrative review, this study has some limitations. It
is missing some of the qualities and advantages of the
methodologies that a systematic review and/or a
meta-analysis can provide. This review does not give
strong emphasis on the methodological flaws of the ini-
tial studies included in it. It also does not provide any
statistical analysis of the data of the included studies
which could highlight issues around variations in indi-
vidual studies, heterogeneity, or effect size. In addition
this review does not assess risk of bias in a systematic
way. It does not use any specific tool to assess bias in
regards to allocation concealment, blinding of partici-
pants, incomplete outcome data, and selective reporting.
This review reports on the quality of studies and the
reporting of bias within the studies but rather in a brief
and not in-depth way.
Another limitation was around the strict inclusion/ex-

clusion criteria we used, and as a result, the total num-
ber of studies included was limited. We excluded studies
of different type, such as pilot studies, observational
studies, and case studies. We also excluded grey litera-
ture such as unpublished data, which otherwise might
have offered a different or richer perspective.
We excluded studies which had a different target dis-

order. In most cases, we included studies only for the
treatment of PND. We did not touch upon the preven-
tion of PND, prevention or treatment of ante-natal de-
pression, management of ante-natal or post-natal anxiety
or distress.
We decided not to include any studies which did not

measure as a primary outcome, the depressive symptom-
atology of the participants. For example we excluded
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studies which had different outcome measures such as
mother-infant relationship. Although, it is known that
the mother’s emotional state can affect the infant in dif-
ferent aspects of their lives at a later stage, such as their
cognitive or emotional development. However, for the
purpose of this review, we decided to exclude any stud-
ies that did not have the depressive symptomatology of
the participants as the main or primary outcome meas-
ure, which is limiting in itself.

Conclusions
Taking into consideration the limitations of a narrative
review, we believe our study contributes to the literature
on various levels.
We were able to identify reviews in the literature

which had examined various treatments for PND. These
varied from psychosocial and psychological interven-
tions, to health promotion, massage, and exercise. How-
ever, we wanted to focus on CBT treatments for PND.
For this reason, we searched for clinical trials which had
used CBT as their main treatment. We were able to ex-
tract data on what CBT treatments have been used. We
identified 7 main CBT components frequently used for
the treatment of PND.
Researching mainly CBT treatments for the treatment

of PND is one of the main contributions of this review
to the current literature as we offer a rich CBT perspec-
tive for the treatment of PND. In other words we sub-
tracted only the studies from the reviews that met our
inclusion criteria in relation to types of interventions.
For example, review [53] included 18 studies but only 8
of them met our inclusion criteria as that review investi-
gated not only treatment but also screening of depres-
sion ante-natal and post-natal population. We borrowed
only 6 out of 10 studies in another review [51] as it in-
vestigated a broader range of treatments for PND. Re-
view [49] provided us with 4 suitable to our criteria
studies out of 6 studies in total due to its focus on treat-
ment but also prevention of PND, while review [54] with
3 out of 7 studies due to different study designs. Lastly,
two reviews [47, 52] provided us with only one study
each, with the first review having included 10 studies,
and the second one with 8 included studies. The reasons
were due to different types of interventions and different
outcome measurements respectively. In addition, only
two studies [48, 56] had been used by three different re-
views at the same time [48, 51, 53].
Another important contribution of this review was the

identification of CBT’s parameters and what makes it an
efficacious clinical approach for PND. We identified pa-
rameters such as the delivery of CBT, the providers, and
what measures were used, amongst others. An interest-
ing finding was that intervention providers come from

wide and varied backgrounds, both professionals and lay
women.
The multitude of CBT parameters also depicts a rich-

ness of therapeutic approaches within the CBT
spectrum, which highlights flexibility. CBT can be deliv-
ered by various providers, and in different ways. It is a
highly effective clinical approach, but it has its clinical
limitations. For example, CBT’s efficacy is time limited
in the sense that it is effective for up to 6 months. Its
impact plateaus after that time.
We also found a gap in the literature indicating there

have been no studies using VR for the treatment of
PND. This leads us to the question of whether VR could
be used as a possible treatment intervention method of
PND. The next step will be to test this intervention. We
aim to run a pilot study and measure its feasibility as a
preparation for conducting a clinical trial at a later stage.
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