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Abstract

William Davies, School of Psychology, Cardiff University, Cardiff
CF10 3AT, United Kingdom

Postpartum psychosis is a severe psychiatric condition
which affects 1-2 of every 1000 mothers shortly after
childbirth. Whilst there is convincing evidence that the
condition is precipitated by a complex combination of
biological and environmental factors, as yet the patho
physiological mechanisms remain extremely poorly
defined. Here, I critically review approaches that have
been, or are being, employed to identify and characterise
such mechanisms; I also review a recent animal model
approach, and describe a novel biological risk model that
it suggests. Clarification of biological risk mechanisms
underlying disorder risk should permit the identification
of relevant predictive biomarkers which will ensure that
“at risk” subjects receive prompt clinical intervention if
required.
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Institute, Cardiff University, Cardiff CF24 4HQ, United Kingdom
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the article.
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Core tip: Postpartum psychosis is a severe psychiatric
condition affecting a small proportion of women shortly
after childbirth. The pathophysiological mechanisms
underlying risk for the condition are extremely poorlydefined, but may include perturbed immune function,
altered tryptophan metabolism and serotonergic
dysfunction. Here, I critically review evidence underlying
these assumptions, and discuss a novel model for
postpartum psychosis risk, involving maternal deficiency
for the enzyme steroid sulfatase, and overexpression of
the CCN gene family, based upon emerging data from
a recently-developed mouse animal model. Identifying
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A biological basis to risk?

and characterising predictive biomarkers for postpartum
psychosis risk will help to ensure prompt clinical inter
vention if required.

The temporal proximity of PP onset to childbirth, its
high relapse rate, and its relatively stable prevalence
and nature across societies and cultures, indicates that
risk for the condition may be substantially influenced
[1,2]
by biological factors . The maternal body undergoes
extreme physiological changes in the postpartum period,
notably a massive drop in circulating oestrogens upon
expulsion of the placenta. It has been suggested that
abnormal sensitivity to this endocrinological disturbance
[1,2]
may confer vulnerability to PP in some women , an idea
supported by the fact that oestrogen supplementation
[9,10]
may be beneficial to some patients
. The fact that
PP is often responsive to antipsychotic treatment in
dicates that abnormal serotonergic and/or dopaminergic
function may play a role in its pathogenesis; there is
a well-established link between oestrogen levels and
[11]
serotonergic function . An increasing body of literature
has implicated immune system dysfunction in psychotic
[12]
[13]
disorders in general
and in PP specifically , whilst
[14]
thyroid system abnormalities
and other autoimmune
[15]
conditions have been reported in some cases of PP.
Although the epidemiology, risk/protective factors,
and comorbid phenotypes associated with PP have
been systematically investigated and several have been
consistently replicated (albeit by a small number of
research groups), the molecular, cellular and neural
pathophysiology of the condition is currently very poorly
understood. Below, I list some contemporary approaches
aimed at addressing this issue and their successes
and limitations. Understanding the biological factors
that confer PP risk will be important for identifying and
characterising novel drug targets for more efficacious,
less toxic, pharmacotherapy; however, given the re
asonable efficacy of currently available medications this
is perhaps not the main goal. A more pressing aim once
biological risk pathways have been identified will be to
describe predictive biomarkers which may be used to
classify individuals at risk of the condition early in their
pregnancy, and to ensure that they are closely monitored
and have prompt access to appropriate clinical expertise
and facilities if required.

Davies W. Understanding the pathophysiology of postpartum
psychosis: Challenges and new approaches. World J Psychiatr
2017; 7(2): 77-88 Available from: URL: http://www.wjgnet.
com/2220-3206/full/v7/i2/77.htm DOI: http://dx.doi.org/10.5498/
wjp.v7.i2.77

INTRODUCTION
What is postpartum psychosis?

Postpartum, or puerperal, psychosis (PP) is a severe
psychiatric disorder which typically manifests within days
of childbirth in a small proportion of women (1-2 in every
[1,2]
1000 new mothers) . The main symptoms of PP include
hallucinations and delusions, cognitive disorganisation
[1,2]
and confusion, anxiety and sleep problems ; rarely,
affected mothers may attempt to injure themselves or
their child, with maternal suicide and infanticide observed
in some cases. Pharmacological treatments are relatively
efficacious if administered promptly and in combination
[1,2]
with psychotherapy and psychoeducation : These
include a range of typical and atypical antipsychotic drugs
and mood stabilisers (given that mood fluctuations,
or bipolarity, may precede and/or be exacerbated by
PP); prophylactic pharmacotherapy may also be used
[1,2]
judiciously in women at high risk of PP .

Risk and protective factors

The single largest risk factor for PP is a personal, or
family, history of bipolar disorder or related psychotic
[1,2]
disorder (seen in about 40%-50% of PP cases ). Other
risk factors that have been suggested as modulators of
PP risk include: Primiparity, maternal age, stress levels
[1-4]
in the puerperium, and maternal sleep problems ;
in contrast to postpartum depression, adverse earlylife events do not appear to significantly enhance risk
[5]
of developing PP in women with bipolar disorder . The
condition is associated with obstetric complications,
[6]
notably pre-eclampsia , a potentially-damaging increase in
maternal blood pressure. In common with other psychotic
spectrum conditions such as schizophrenia, psychosisrelated phenotypes in the perinatal period seem to be
higher in immigrant populations, possibly as a function
of being exposed to new infections, or to high levels
[7]
of stress . A recent intriguing study has tentatively
suggested that women who smoke exhibit reduced
[8]
risk of developing PP , although the questions as to
whether this association is genuine, whether cigarettes
somehow confer biological protection, or whether the
smoking and non-smoking groups differ on some other
critical demographic, biological or psychological measure
unrelated to smoking remain to be directly addressed.

WJP|www.wjgnet.com

CURRENT APPROACHES TO
UNDERSTANDING POSTPARTUM
PSYCHOSIS AND THEIR LIMITATIONS
There are a number of diverse approaches that have
been employed in trying to understand the patho
physiology of PP. These investigational methods, and
their relative advantages and limitations are summarised
in Table 1.

Clinical biochemistry

One conceptually-simple approach to understanding the
biology of PP is to compare the biochemistry of patients
diagnosed with PP with that of appropriate controls
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Table 1 The advantages and limitations of methods for investigating biological risk factors in individuals with postpartum psychosis
Investigational method
Clinical biochemistry or
gene expression analyses

Advantages of method

Limitations of method

Direct assessment in patient or “at risk”
groups
Possibility of identifying peripheral
biomarkers for PP risk

Difficult to access central nervous system; peripheral changes may not reflect
central functional abnormalities
Potential issues with obtaining consent for samples
Substantial fluctuation of markers with participant demographics, experiences
and treatments
Possible issues related to reverse causation, i.e., are abnormalities a cause or
consequence of the disorder?
Neuroimaging
Direct assessment of brain structure,
Cannot easily be performed during psychotic episodes
Substantial exclusion criteria for procedure
function or chemistry in patient or “at risk”
Limited resolution; cannot provide information on most neurochemical,
groups
cellular or molecular abnormalities
Substantial fluctuation of measures with participant demographics,
experiences and treatments
Possible issues related to reverse causation, i.e., are abnormalities a cause or
consequence of the disorder?
Genetics
DNA can be readily obtained from patient Low power of genome-wide studies as a consequence of low prevalence of the
or “at risk” groups from peripheral tissues
condition; possibility of false positives and negatives
DNA sequence is stable and unaffected by
variability in patient’s circumstances
Possibility of identifying biomarkers that
can predict risk at an early stage
Few issues with reverse causation
Porcine infanticide model
Some degree of face validity
Questionable relevance of animal behavioural phenotypes to PP symptoms
Direct access to brain tissue for detailed
Difficult and expensive to breed and maintain
examination and DNA for genetic studies Not readily amenable to pharmacological studies; predictive validity unclear
Difficult to systematically assess all brain regions
STS-inhibition mouse model Some degree of face and predictive validity Questionable relevance of animal behavioural phenotypes to PP symptoms
Direct access to brain tissue for detailed
Face and predictive validity require further confirmation
STS deficiency unconfirmed in PP cases, hence construct validity
examination
Relatively cheap to breed and maintain
unsubstantiated
Amenable to pharmacological and genomic
studies

PP: Postpartum psychosis; STS: Steroid sulfatase.

(either postpartum mothers without psychosis, or nonpostpartum females). Studies to date have focussed on
levels of tryptophan and its metabolites (i.e., precursors
[16]
[13]
[14]
of serotonin) , and the immune and thyroid systems,
the latter two systems being in considerable flux during
pregnancy and in the perinatal period. The main findings
of these studies may be summarised, respectively, as: (1)
deficient tryptophan breakdown, and lower kynurenine
production, is evident in women with postpartum mood
disorders; (2) abnormally low T cell numbers, and overactivation of the monocyte/macrophage arm of the
immune system is evident in the postpartum period in
women diagnosed with PP; and (3) patients with PP have
a higher prevalence of autoimmune thyroid disease than
controls.
Whilst this type of study undoubtedly provides clinicallyrelevant knowledge about the abnormal biology asso
ciated with PP, it is limited in several key ways. First, it
is difficult to obtain biological samples from psychotic
patients, particularly where these patients lack capacity
to consent to experimental procedures, and where
they may be socially and geographically isolated from
individuals who can give consent on their behalf. Second,
the biological samples that can be obtained are peripheral
(typically blood or serum); accessibility to more relevant
tissue from patients [brain, or even cerebro-spinal fluid
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(CSF)] is very limited or impossible. Whilst this may not
be a major concern with regard to developing predictive
peripheral biomarkers, the relationship between any
peripheral tissue changes and abnormal brain function
underlying behavioural phenotypes is difficult to chara
cterise. Finally, biochemical measures can fluctuate
substantially as a function of demographic variables,
physiological and general health status, psychosocial
factors and drug regime; hence, identifying physiological
measures which definitively and reliably differentiate
individuals with PP from healthy individuals, and esta
blishing exactly how these measures correlate with
phenotype, is extremely challenging. Moreover, there
is the potential issue of reverse causation whereby it
is difficult to establish unambiguously whether specific
biochemical differences between individuals with PP and
healthy controls are a cause or a consequence of the
condition and its treatment.

Neuroimaging

The biochemical studies above are limited by their ability
to directly assay brain function. The development of
elegant neuroimaging techniques, including functional
magnetic resonance imaging (fMRI) and Diffusion Tensor
Imaging over the past couple of decades, has opened up
the possibility of identifying neural substrates associated

79

June 22, 2017|Volume 7|Issue 2|

Davies W. Understanding the pathophysiology of postpartum psychosis
with PP vulnerability. Neuroimaging studies in this area
are scarce, presumably due to issues with participant
recruitment and testing. To date, no brain circuitry has
consistently be shown to develop or function abnormally
in cases of PP. A recent case-control study has suggested
that individuals developing PP have a reduced anterior
[17]
cingulate cortex (ACC) volume . As the ACC plays an
important role in cognitive and emotional processing,
including in impulse control, decision-making and cognitive
organisation, it represents an interesting neural candidate
for further study. Rare cases with PP who have been
[18]
imaged have reported altered ventricular morphology ,
[19]
abnormal orbitofrontal cortex reactivity and structural
[20]
abnormalities of the corpus callosum .
Imaging studies, like biochemical studies, are limited
in several ways. First, for practical reasons, it is not
possible to examine brain function during psychotic
episodes, and this has to be assessed in “recovered”, or
“at risk” participants - hence, the relevance of findings
from, e.g., fMRI studies to psychotic experiences is
questionable. Moreover, imaging measures, particularly
“snapshot” studies, may be confounded by a patient’s
demography, life history and comorbid diagnoses, and
current and previous medication regimes. Finally, whilst
neuroimaging can identify brain regions and circuits that
may be of potential interest, and sophisticated techniques
like magnetic resonance spectroscopy might identify
reasonably highly spatially-resolved changes in limited
brain neurochemistry, such approaches cannot identify
most changes in neurochemistry, nor altered cellular or
molecular function.

our existing knowledge, it seems likely that, in common
with related mood and psychotic disorders, genetic risk
for PP will be complex and polygenic; hence, genomic
analyses in PP, even with several thousand cases, will be
limited by relatively low power.
Genetic studies that have been performed in PP to
date have employed small sample sizes (< 1000 cases),
and hence their conclusions should be regarded with
caution: Low power implies a high rate of both false
positive and false negative findings. A seminal genetic
(linkage) study in bipolar affective postpartum psychosis
suggested evidence for significant and suggestive risk
[23]
loci at 16p13 and 8q24 respectively ; the regions
implicated contained multiple genes, many of which
could theoretically have mediated PP risk. Efforts are
currently underway to undertake a sufficiently-powered
genome-wide association study (GWAS) in bipolar
affective postpartum psychosis, but as yet these have not
yielded significant findings. Candidate gene-led studies in
PP have focussed upon serotonergic system genes given
the therapeutic efficacy of antipsychotics; one study
provided suggestive evidence for association within the
[24]
serotonin transporter and serotonin 2A receptor genes .
However, candidate gene association studies, which focus
upon genes of likely biological relevance to a condition,
often have low replication rates and are inevitably
[25]
biased by our very limited current knowledge base .
Other candidate gene association studies in PP have
examined a number of genes important in serotonergic
and oestrogenic signalling, and the immune response,
but, as yet, these have yielded mixed findings with little
[1]
consistent evidence for robust risk variants . Genomic
techniques such as exome, or even whole-genome, se
quencing are feasible in the relatively small number of PP
samples available, but here again, low power will make
drawing any conclusions about the pathogenicity of any
potentially-causal genetic variants difficult.
Besides looking at the DNA sequence per se, insights
into PP pathogenesis may be obtained by comparing the
epigenome or gene expression profiles in individuals with
PP and controls. One such study focussed upon microRNAs
known to regulate the immune response and demonstrated
altered expression of miR-146a and miR-212 in patients
[26]
with PP relative to healthy controls . However, whether
these changes were a cause or consequence of the
disorder (and associated medications) is unclear. Moreover,
like with candidate gene association studies, expression
studies focussing on just a handful of pre-selected genes
provide limited information on the specificity of the changes
or on general risk pathways; for example, it could feasibly
be the case that the expression of a large proportion of
microRNAs is perturbed in PP.

Genetics

Psychiatric genomics has recently come of age, with
genetic risk variants associated with psychosis risk now
being reliably identified via genome screens in patients
with psychotic and mood disorders such as schizophrenia
[21]
and bipolar disorder . Genetic studies offer two key
advantages over the above approaches: First, genomic
material (DNA) can be reliably obtained from accessible
tissues (typically saliva or blood), and DNA sequence is
essentially conserved between these peripheral tissues
and the brain. Second, genetic sequence is stable
throughout life, and unlike biochemical or brain function
measures, is not affected by environmental, psychosocial
or pharmacological influences.
The robust identification of common risk variants
that increase risk of complex psychiatric disorders by a
small amount, or of rare variants that confer greater risk,
necessitates the use of large sample sizes (conceivably
up to 100000 cases to detect a high proportion of risk
variants). For relatively common psychiatric disorders
such as schizophrenia and bipolar disorder obtaining
this number of cases is feasible through collaborative
enterprises such as the Psychiatric Genomics Con
[22]
sortium . For rare disorders such as PP it is unlikely that
such large numbers of participants can be recruited, even
with extensive inter-institutional working. Based upon
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The porcine infanticide model of PP

A further approach towards understanding the biological
basis of PP risk is through the use of animal models.
Animal models permit a degree of experimental control
that cannot be achieved in clinical, or other human,
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studies and allow procedures that would be ethically
prohibited in humans to be conducted; however, there is
some resistance to the use of animals, and particularly
non-primate species, for modelling complex psychiatric
phenotypes characterised by deficits in “uniquelyhuman” aspects of behaviour and cognition. The first
published animal model for PP is the infanticidal sow pig,
which exhibits several epidemiological, behavioural and
[27]
endocrinological traits associated with the condition .
An early quantitative trait locus (QTL) study in this
model identified four possible genomic loci of interest
on chromosomes 2, 10 and X, corresponding to human
chromosomal loci 5q14.3-15, 1q32, Xpter-Xp2.1, and
[27]
Xq2.4-Xqter respectively ; an independent linkage
study confirmed an association between X-linked loci and
maternal aggression, and suggested regions of interest
[28]
on chromosomes 2, 6, 14 and 15 . Examination of
hypothalamic gene expression in the maternal infanticide
model identified multiple genes, the expression of which
was altered in pigs showing aberrant behaviour; several
of these mapped to the previously-implicated QTL
regions [of particular note were the HTR2C (serotonin
receptor 2C), DRD2 (dopamine receptor 2) and PRL
(prolactin) genes, the first two encoding antipsychotic drug
[29]
targets ]. A genome-wide association study in this model
indicated candidate regions on porcine chromosomes 3,
4 and 15, syntenic with human chromosomal regions
implicated in bipolar disorder and postpartum psychosis
[30]
(including 16p13) , whilst a candidate gene association
study suggested preliminary evidence for association
with oestrogen receptor (ESR1), excitatory amino acid
transporter 2 (EAAT2) and dopamine receptor 1 (DRD1)
[31]
genes, but not HTR2C .
The fact that the pig model described above shows
some superficial phenotypic similarities to patients with
PP (“face validity”), and that it indicates genomic regions,
and specific gene candidates, of possible functional
relevance, suggests that it may represent a reasonable
model for PP. However, it should be acknowledged
that the model is compromised in a number of ways
which may limit its utility. First, there is a relatively poor
correlation between the clinical and animal behavioural
profiles, in that the vast majority of women with PP are
not aggressive, and even those who are aggressive
will not attempt infanticide. Second, this large animal
model is difficult and expensive to breed, maintain, and
analyse experimentally. Of particular note, it is difficult
to test whether the infanticide phenotype is sensitive
to antipsychotic administration - hence it is difficult
to determine the extent to which this phenotype is
analogous to PP, and to assess whether or not the model
has any degree of predictive validity. Another main issue
is that, because the brain of the pig is relatively large,
it is difficult to investigate all regions where abnormal
activity may be observed; whilst previous work has
understandably focused on the hypothalamus given its
known role in maternal behaviour, there is, as yet, little
convincing evidence for impaired hypothalamic function
in PP cases.
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PATHWAYS TO PROGRESS
Despite decades spent studying the illness, and the
availability of cutting-edge experimental techniques and
research hardware, we are still far from understanding
the biological and psychological risk factors underpinning
PP and hence how to identify women at greatest risk for
the condition. Below, I briefly outline what I believe is
required in order to make progress in this area over the
next decade.
Perhaps the main factor hindering progress in PP
research is sample size. It is now well recognised in
psychiatry that groups from around the world must
collaborate in order to generate an adequately-powered,
consistently and deeply-phenotyped cohort of patients
(and their affected and non-affected relatives) in which
genetic, biochemical and neuroimaging analyses can be
undertaken; such a large sample will permit factors such
as drug treatment, demography and symptomatology to
be covaried for, and hence for robust genotype-biologyphenotype correlations to be ascertained. There are
ongoing collaborative efforts in the field of PP research
involving centres of excellence across Europe and the
United States, and these should soon begin to bear fruit.
One research area that has been relatively neglected
to date is deciphering the fundamental psychological
processes that distinguish mothers who develop PP from:
(1) those who have bipolar disorder and do not develop
the condition; or (2) from healthy mothers. Specifying
how “at risk” women differ from “protected” women
on measures of behaviour and cognition, may feasibly
permit the development of a simple screening test to be
applied prior to childbirth, and may provide clues as to
underlying neurobiology.
Even with larger numbers of cases available for
genome-wide genetic analyses, there is a strong possibility
that only a handful of polymorphisms or mutations
associated with PP risk will be identified, and that many
will not reach genome-wide levels of significance after
the requisite stringent multiple testing corrections.
Hence, there may still be a role for sensible candidate
gene association studies comparing variant frequency
in cases and controls, where higher levels of alpha (as a
consequence of reduced multiple testing) are more likely
to give rise to statistically significant findings. However,
as discussed above, traditional candidate gene studies
based upon theoretical causal or therapeutic mechanisms
have frequently been shown to be irreproducible, or to
give rise to findings of a much smaller magnitude than
[25,32]
initially suspected
. Moreover, genome-wide association
studies have repeatedly demonstrated that genetic
variants robustly associated with disorder risk are often
poorly-annotated and have unknown effects on biology,
and hence would not have been prioritised in candidate[32]
led approaches . Bearing in mind these caveats,
proposals for candidate PP genes should be supported by
multiple converging lines of evidence, and should ideally
exhibit both positional and functional relevance. In the
following section, I describe a candidate gene backed by
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[40]

such evidence.
There is also clearly a need for more experimentallytractable animal and cellular models, in which molecular,
cellular and circuit mechanisms that may influence PP
risk can be characterised. In terms of animal models,
ideally these should be available to be tested in large,
well-defined batches, be neurobiologically-amenable,
and exhibit some degree of face, construct and predictive
validity (the latter in contrast to the porcine infanticide
model). In terms of cellular models, the advent of induced
pluripotent stem cell technology technology now means
that “pathological” samples such as brain cell cultures
can ultimately be generated from patient fibroblast, or
[33]
other peripheral, cells . Any data generated from in vitro
studies in which derived-brain cells are examined in
isolation, should be extrapolated cautiously given that
PP risk, in common with the risk of related psychiatric
conditions such as schizophrenia and depression, is likely to
be modulated by complex ongoing interactions between
a multitude of intra-brain and extra-brain (e.g., hormonal,
[34]
placental or immune system) factors .

placenta, uterus, brain ) and hence its dysfunction may,
a priori, be expected to impact upon normal reproductive
physiology. Recently, placental mis-expression of the STS
[41]
gene has been implicated in pre-eclampsia risk . It is
plausible that in STS-deficient mothers, where baseline
[42]
oestrogen levels may already be low , expulsion of the
oestrogenic placenta precipitates psychosis vulnerability.
There is also some evidence that women who are carriers
for STS mutations, and who are STS-deficient, are at
increased risk of psychological abnormalities (unpublished
results) and of delayed, or prolonged labour, and related
[43]
obstetric complications ; such complications, and the
accompanying psychological stress, may be one pre
cipitant of postpartum psychiatric distress, although a
[1,44]
specific link to PP remains unconfirmed
.
In the developing and adult brain, STS is expressed in
regions implicated in postpartum psychosis. Specifically,
it is highly expressed in the thalamus (involved in the
integration and usage of sensory information) and through
[45,46]
out the cortex (including the cingulate cortex)
; it is
also highly expressed in the hypothalamus, and outside
[45,46]
the brain in the thyroid gland
. Hence, its absence
may feasibly give rise to abnormal hypothalamic-pituitaryadrenal or hypothalamic-pituitary-thyroid function, con
sistent with notions of an abnormal stress response, or
thyroid pathology, in cases of PP.
Parallel clinical and animal model studies have demon
strated that STS deficiency (or genetic variation within
STS) gives rise to behavioural phenotypes of relevance to
PP including psychosis, cognitive disorganisation, anxiety,
depression and, rarely, aggression (unpublished results
[46-49]
and ref.
). Moreover, there is a positive correlation
between serum levels of DHEAS and psychoticism (anxiety,
paranoia, psychosis) in healthy women and women ex
[50,51]
hibiting postpartum psychiatric distress
. Data from
genetic and pharmacological rodent models suggest that
deficiency for STS may impact upon neurochemistry
of relevance to psychosis vulnerability including altered
levels of hippocampal serotonin (and Htr2c receptors)
[52,53]
and acetylcholine
.
Finally, STS was explicitly suggested as a candidate
gene underlying significant X-linked QTLs in the porcine
[27]
maternal infanticide model of PP .

A NEW CANDIDATE GENE
I have previously proposed, based upon numerous lines
of clinical and basic scientific evidence, that maternal
deficiency for the enzyme steroid sulfatase, encoded by
the X-linked STS gene, may represent one candidate risk
[35]
mechanism for PP . The STS enzyme cleaves sulfate
groups from a variety of steroid hormones, notably dehy
droepiandrosterone sulfate (DHEAS), thus allowing them
to be used as precursors for a variety of androgens and
oestrogens; hence it is a key modulator of the steroid
hormone axis. There are a number of criteria that candi
date genes and pathways for PP may be expected to
meet based upon our existing knowledge; the STS gene
and the processes which it modulates meet many of
these.
One might expect the candidate system to be in
flux in the postpartum period, and to influence immune
function at this time; in mice, and perhaps also in man,
brain levels of STS are elevated specifically shortly after
[36]
giving birth . In healthy women, reduced levels of
serum DHEA in the postpartum period are associated
[37]
with activation of the immune system ; conceivably,
in STS-deficient women, abnormally low levels of post
partum DHEA (as a consequence of impaired DHEAS
desulfation) may result in hyperactivation of the immune
system.
The steroid hormone axis has repeatedly been im
plicated in the pathogenesis of PP given the sudden drop
in circulating oestrogen levels in the mother following
birth, and the suspected protective effects of oestrogens
[38]
against psychosis ; indeed, early candidate gene
association studies focussed upon those regions of the
[39]
genome thought to be regulated by oestrogens . STS
is a key player within this axis. STS is highly expressed
in key reproductive tissues (testis, mammary gland,
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INSIGHTS FROM A NEW MOUSE MODEL
The only existing animal model for PP, the porcine ma
ternal infanticide model, is sub-optimal. We have recently
attempted to develop a more experimentally-tractable
mouse model for the condition, based upon the idea that
maternal steroid sulfatase deficiency is a putative risk
[54]
factor .
Briefly, we showed that pharmacological inhibition
of the steroid sulfatase enzyme in new mouse mothers
resulted in behavioural, endocrinological and genetic
phenotypes partially mirroring those seen in PP (“face
validity”). Whilst STS inhibition did not affect gross health,
maternal behaviours or activity, it did have subtle effects on
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exploration of the elevated plus maze (increased rearing
and reduced latency to enter the exposed open arms) and
the startle response (reduced with enzyme inhibition);
a reduced startle response is a feature of patients with
[55]
bipolar disorder . These observations support the notion
of STS as a modulator of postpartum maternal behaviour.
STS inhibition did not seem to influence levels of the
main stress hormone corticosterone in mice, consistent
with data indicating that women with PP show normal
[56]
cortisol levels .
Previous work had suggested that a small genomic
region on mouse chromosome 15 harboured a QTL
influencing rearing and open arm latency measures in the
[57]
elevated plus maze ; excitingly, this region of chromo
some 15 was syntenic with human chromosome 8q24,
[23]
a region implicated in PP pathogenesis by linkage .
Expression screening of the small number of genes within
the mouse chromosome 15 interval revealed just one,
Nov/Ccn3, whose expression was significantly altered
(upregulated) in STS-inhibited brain; the expression of
two other genes from the Ccn family (Ctgf/Ccn2 and
Wisp1/Ccn4), as well as genes whose products may be
co-regulated with Nov/CCN3 (Arhgdig, Adcy8 and Ccl2)
[54]
was also increased in STS-inhibited brain tissue .
An advantage of the mouse model is that it is possible
to test whether putative PP-relevant behavioural and
molecular features are sensitive to antipsychotic admini
stration, i.e., to test whether it has potential predictive
validity. We showed that administration of clinicallyrelevant doses of the atypical antipsychotic ziprasidone
reverses the deficient startle response, and tempers the
over-expression of Nov/Ccn3 in the STS-inhibited mouse,
indicating that these facets of the model may be relevant
[54]
to psychotic pathophysiology .
Although the STS-inhibited mouse shows some degree
of promise as a model for PP, its face validity needs to be
defined more thoroughly. For example, does it show the
abnormalities in the tryptophan-kynurenine pathways
and immune system that have been reported in PP
cases? One limitation of the current pharmacological
model is that steroid sulfatase is solely inhibited in the
postpartum period - if STS deficiency is truly a risk factor
for PP, it would likely be genetic in origin, and operate
throughout life (including pregnancy and the postpartum
period). Hence, it would be useful to examine the
behaviour and physiology of new mouse mothers that
lack one (or both) functional STS alleles, and hence have
reduced constitutive STS expression; such knockout
mice have historically proved difficult to generate due to
the complex genomic architecture around the STS locus,
but this difficulty may potentially be overcome with new
genetic engineering technologies such as CRISPR.

dysregulation of the CCN gene family arising downstream
of dysfunction of the STS axis may be implicated in PP
risk. Is this a reasonable concept? If so, can this evaluation
suggest molecular, cellular and neural pathways that could
be perturbed in PP and that could feasibly be targeted
via re-purposing of existing drugs, or through developing
new drugs?
The CCN gene family encodes a number of secreted
extracellular matrix-associated proteins that are highly[58]
expressed in the brain ; impaired function of the ex
tracellular matrix, and the subsequent abnormal cellcell interactions, have recently received attention as a
possible pathophysiological mechanism in a number of
[59]
mood disorders . This gene family is also known to be
[60]
important in female reproductive function , exhibits
dynamic brain expression throughout pregnancy and the
[61]
puerperium , and modulates Notch and Wnt signalling
[57]
[62]
pathways
that are disrupted in bipolar disorder
[63]
and cases of postpartum psychiatric disturbance .
Interestingly, the expression of CCN family members may
also be altered by the administration of substances that
[64,65]
[66]
induce psychosis-like states
, by social stress and
[67]
by small molecules including cytokines and serotonin
suggesting these members as possible mediators of
analogues of psychosis.
CCN3 is of particular interest as a candidate modulator
of PP risk given the location of the associated gene directly
under the 8q24 linkage peak. There is also emerging evidence
from a study in human female (cervical cancer) cells that
STS and DHEA can directly influence the expression of the
[68]
integrin β1 molecule , a known interactor with CCN3 in
the brain and a putative mediator of CCN3-induced effects
[69]
on cytokine secretion .
The CCN3 protein exhibits a variety of additional
features that strengthen its candidacy. First, it regulates
[70]
intracellular calcium signalling
a process that goes
[71]
[72]
awry in both bipolar disorder and PP . Second, it is highly
[58]
expressed in the brain’s cortex and limbic system , and
[73]
its expression is dampened by circulating oestrogens .
It is apparently a regulator of axonal outgrowth of callosal
[74]
projection neurons , a finding of interest in light of possible
[20]
corpus callosum abnormalities in cases of PP . The fact
[60]
that CCN3 modulates placental angiogenesis , that the
associated gene is located 70kb from a GWAS hit for
[75]
hypertension and that it, and its family members, are
regulated by thyroid hormone derivatives in the cortex of
[76]
the brain , is consistent with the epidemiological studies
showing overlap between PP, pre-eclampsia and thyroid
abnormalities. Given the preliminary findings regarding
a potential attenuation effect of smoking on PP risk, it
is interesting to note that the CCN3 gene lies close to a
single nucleotide polymorphism nominally associated
[77]
with smoking cessation , and that in female mouse
tissues Ccn3 expression is reduced upon exposure to
[78]
cigarette smoke . The protein DDR1 is a putative
[79]
receptor mediating CCN3 signalling ; there is some
evidence suggesting association of genetic variants within
[80,81]
DDR1 with psychotic illness
.

A NEW PATHWAY TO PATHOLOGY AND
TREATMENT?
The new mouse model described above indicates, on
the basis of analyses agnostic to gene function, that
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Abnormal behaviour in postpartum period
Hallucinations, delusions, anxiety, cognitive disorganisation, mood problems. Possible suicidal or infanticidal ideation, and completed suicide or
infanticide

Placental dysfunction
Aberrant secretion of signalling molecules
such as oestrogens and placental lactogens

Environmental risk factors in
postpartum period
E.g. , psychosocial stressors, sleep
disruption

"At risk" personality and psychological traits
including bipolar disorder

Altered brain anatomy and physiology
Abnormal development of multiple brain regions including thalamus,
cortex, corpus callosum and hypothalamus
Disruption of serotonergic and cholinergic systems

Altered function of CCN gene family members
and interactors in brain and other tissues (e.g. ,
placenta)
Disrupted extracellular matrix function, and
abnormal signalling to cytoplasm via , e.g. ,
Notch and integrin pathways

Dysfunction of endocrine organs
Aberrant secretion of signalling molecules such
as oestrogens and thyroid hormones

Baseline genetic and environmental risk factors
Possession of multiple genetic risk variants and exposure to general environmental risk factors

Figure 1 A revised model for postpartum psychosis risk. We suggest that multiple genetic risk variants (potentially influencing STS and CCN family member
function), in combination with environmental risk factors, adversely affect the function of multiple endocrine organs (notably placenta and thyroid gland) and increase
expression of CCN family members in brain and placenta, to elicit functional changes in brain architecture and neurochemistry which predispose to postpartum
psychosis risk. This risk may be further exacerbated by acute environmental risk factors acting within the postpartum such as psychosocial stressors (plausibly also
acting via CCN-mediated pathways). Putative and well-characterised protective factors such as smoking and antipsychotic administration respectively could potentially
exert their effects via normalisation of CCN family member function.

Finally, converging evidence from a genetic mouse
model is consistent with the notion that Ccn3 over
expression is associated with abnormal maternal be
haviour. Specifically, wildtype mouse mothers carrying
pups with genetic modifications which affect placental
(spongiotrophoblast) function exhibit abnormal maternal
and anxiety-related behaviours in the postpartum period
and significantly increased hippocampal Nov/Ccn3 gene
[54,82]
expression
; this finding is intriguing as it suggests the
possibility that the secretion (or lack thereof) of one or
more circulating factors from the placenta can indirectly
affect brain expression of Nov/Ccn3, and subsequently
maternal behaviour. The spongiotrophoblast is involved
in the synthesis and secretion of multiple compounds
which have been shown to influence maternal behaviour
in rodent models and which may plausibly mediate this
effect (e.g., placental lactogens and pregnancy-specific
[83]
glycoproteins ). Interestingly, in humans, placental
lactogen is secreted by the syncytiotrophoblast of the
[84]
[85]
placenta , a site of high STS expression .
An integrated model showing how PP risk may
conceivably be influenced by STS deficiency, placental
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dysfunction, and disruption to CCN family members
based upon current knowledge is presented in Figure
1. This model may be updated and refined as new data
emerge from avenues including larger genomic screens,
hypothesis-free gene expression screens in model
systems, and physiological measurements in patients
with PP. The model makes several readily-testable clinical
predictions for PP cases relative to control subjects: (1)
there will be an excess of genetic variants that reduce STS
function and enhance CCN3 expression; (2) there will be
an increased DHEAS:DHEA tissue ratio; and (3) there will
be elevated levels of CCN3 in accessible fluids including
[86]
serum, cerebrospinal fluid and urine . In parallel to these
clinical studies, we could potentially demonstrate whether
or not CCN3 contributes significantly to abnormal maternal
behavioural phenotypes in mice by administering an
STS inhibitor to wildtype mice and readily-available Ccn3
[87]
knockout mice , with the prediction being that wildtype
mice would exhibit behavioural abnormalities whereas
knockout mice would not.
Should CCN family member over-expression be
confirmed as a PP risk factor by future clinical and basic
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studies, it may be amenable to pharmacological ameliora
tion by, amongst other approaches, antibody-targeting
[88]
or knockdown strategies ; such interventions may have
therapeutic benefits and offer an alternative to more
conventional mood stabiliser and antipsychotic approaches.

3

4

CONCLUSION

5

Numerous features of postpartum psychosis (notably
its low prevalence, its high degree of heterogeneity, its
relative unpredictability and a lack of relevant animal and
cellular models) make understanding its pathophysiology
difficult. Whilst research to date has provided tantalising
hints at pathways and systems that may be perturbed in
the condition, the questions as to whether or not they are
truly pathogenic remains to be addressed. Undoubtedly,
there are many more risk pathways to be discovered.
To make meaningful progress in understanding the
molecular, cellular, neural and psychological mecha
nisms underlying PP risk it will be necessary to adopt
a converging experimental approach comprising largescale genetic (association, copy number variations and
sequencing), gene expression and genetic neuroimaging
studies, clinical studies correlating behavioural phenotypes
with physiological markers of immune, neurochemical
and neuroendocrine dysfunction, and animal (pig and
mouse) and cellular (e.g., induced pluripotent stem cells)
model studies, bearing in mind the many caveats raised
above. Importantly, hypothesis-free approaches such
as the genomic and animal/cellular model approaches
may identify non-obvious risk pathways which can then
be followed up in more focussed clinical analyses. The
prioritisation of candidate pathways may be informed by
work examining the physiology of related conditions and
behaviours including bipolar disorder, other postpartum
mood disorders, pre-eclampsia and smoking.
A main goal in PP research is to identify biomarkers
within easily accessible tissues that can be sampled
before, or during, pregnancy (e.g., blood, saliva) that
can accurately predict risk, a substantial challenge for
such a rare condition; early identification of “at risk”
individuals should facilitate rapid access to appropriate
facilities and medical care (including close monitoring,
administration of psychological or pharmacological treat
ments, and counselling). The experimental analyses
proposed above are likely to result in the identification
and characterisation of such biomarkers.
A recent study has shown that the expression of
Nov/Ccn3 in rat tissues is sensitive to the administration
of the mood-stabilising drug lithium which has clinical
[89]
efficacy in some cases of PP .
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Abstract

Institutional review board statement: The project was granted
an approval by the Conjoint Health Research Ethics Board
(CHREB), of the University of Calgary. All patients participants
provided their consent to the study.

AIM
To construct and assess the psychometric properties of
an instrument to measure patients’ attitudes towards
involuntary hospitalization.

Institutional animal care and use committee statement: Not
applicable.

METHODS
This is a two phase study. In the first phase, based on
comprehensive literature review, a twenty one item
scale to measure patients’ attitudes to involuntary
admission was constructed. Forensic and inpatient
Psychiatrists, patients’ advocates and legal experts (n
= 15) were invited to participate in the validation process
of the written instrument, by formally rating each item
of the instrument for its relevancy in measuring patients’
attitudes to involuntary admission. In the second phase
of the project, the instrument was administered to a
sample of eighty consecutive patients, who were admitted
involuntarily to an acute psychiatric unit of a teaching
hospital. All patients completed the constructed attitudes
towards involuntary admission scale, and the client
satisfaction questionnaire.
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RESULTS
Responses from psychiatry and advocacy experts provided
evidence for face and content validity for the constructed
instrument. The internal consistency reliability of the
instrument is 0.84 (Chronbach’ alpha), factor analysis
resulted in three correlated, and theoretically meaningful
factors. There was evidence for content, convergent,
and concurrent validity.
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CONCLUSION
A reliable twenty one item instrument scale to measure
patients’ attitudes to involuntary admission was developed.
The developed instrument has high reliability, there is
strong evidence for validity, and it takes ten minutes to
complete.

Risk factors for involuntary admission are numerous.
Results from research, suggested that the diagnoses
and the intensity of psychiatric illnesses were the most
important risk factors for being subjected to any form of
[2-4]
coercion .
In a cross-sectional survey, there were significant pro
portions among both voluntarily and involuntarily admitted
patients who felt that they were forced to be hospitalized.
However the majority felt that their admission was
[5]
necessary . Involuntary admissions were found to be
[6]
associated with a history of previous hospitalizations ,
[7]
presence of psychotic symptom , lower levels of social
[8]
[9]
functioning , and linguistic communication problems .
However, those who were admitted involuntarily were more
likely to report significantly more adverse circumstances
around the admission procedures such as exposure to
[10-13]
verbal or physical force
.
Both clinical outcomes and future adherence to treat
ment appear to be negatively affected by involuntary
hospitalization or by the experience of coercion. For ex
[14]
ample, Katsakou et al (2010), examined 778 involuntary
psychiatric inpatients admissions. Perception of coercion
was associated with less satisfaction with treatment.
[15]
Also Swartz et al
(2003), reported that only 36% of
consumers with chronic psychiatric disorders, reported
fear of coerced treatment as a barrier to seeking help.

Key words: Scales; Mmeasurements; Patients’ attitudes;
Involuntary admission; Psychiatric
© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Examining patients’ attitudes towards involuntary
hospitalization is crucial for making clinical decisions
and is required to administer quality patient care. This
project involved the development and psychometrical
assessment of a reliable instrument with demonstrated
evidence of validity, to measure patients’ attitudes towards
involuntary hospitalization. The developed instrument
consists of a 21-item, 5-point Likert questionnaire. The
internal consistency reliability of the instrument is 0.84
(Chronbach’ alpha), and there is an evidence for content,
convergent, and concurrent validity.
Gabriel A. Development of an instrument to measure patients’
attitudes towards involuntary hospitalization. World J Psychiatr
2017; 7(2): 89-97 Available from: URL: http://www.wjgnet.
com/2220-3206/full/v7/i2/89.htm DOI: http://dx.doi.org/10.5498/
wjp.v7.i2.89

Objectives of the present study

To the best of author’s knowledge, there is no published
reliable scale with evidence of validity that was developed
to measure patients’ perceptions towards involuntary
hospitalization.
The objective of this study is to examine the relia
bility, and validity of an instrument that was constructed
to measure patients’ attitudes towards involuntary
hospitalization.

INTRODUCTION
Promoting for patient care is the most important objective
of mental health. This should include both effective
patient day to day care, and advocating for patients’
rights. Involuntary admission is one of the most ethically
challenging practices in medicine, which touches patient’s
rights and freedom. Yet we are only beginning to learn
more about patient’s perspective by utilizing a reliable
instruments with evidence for validity. The prevalence of
patients’ involuntary hospitalization, factors associated
with coercion, and patients’ dissatisfactions were ex
amined internationally especially Europe. In one large of
Swiss inpatients study, about 25% were admitted on an
involuntary basis and there were substantial number of
patients were exposed to coercion. It was demonstrated
that the severity of the psychiatric disorder was the main
[1]
risk factor to predict appling force during admission .
The prevalence of involuntary hospitalization sig
nificantly varies from country to country. For example,
[2]
Zinkler and Priebe (2002) found in a review that there
were nearly 20-fold variations in involuntary admission
rates in different European countries. However the
criteria for detention of the mentally ill are broadly
similar when it comes to patients at risk to themselves or
[2]
others .
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MATERIALS AND METHODS
Participants

Expert participants (psychiatrists, review panel,
and patient advocate experts): Fifteen experts from
both males and females, volunteered to participate in the
validation process of the scale. Among participants, there
were nine psychiatrists affiliated with the University of
Calgary, three provincial mental health advocacy staff, one
lawyer, and two community mental health coordinators.
Among psychiatrist experts, there were two at the rank
of professor, four at the associate professor in the area
of forensic psychiatry, and three at the level of assistant
professor in general psychiatry. Table 1 describes the
demographicc details of patient participants.
Letters of invitations were delivered inviting experts
to participate in the validation process. In addition to
the formal validation, there was one-on-one discussion,
and feedback, about each item of the proposed scale
with regard its relevancy to sample attitudes of patients
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with healthcare services. The scale consists of eight items,
has a high levels of internal consistency, with alphas
ranging from 0.86-0.94; and (2) The Brief Psychiatric
[17]
Rating Scale (BPRS) . The BPRS is an 18 - item scale
that measures symptom severity of major psychiatric
disorders, with ratings on a seven point scale (1 = not
present, 7 = extremely severe). The rating is made on
observations during a 15 to 30 min interview to assess
attention, emotional withdrawal, psychomotor symptoms,
anxiety, psychotic symptoms depressed mood, and
hostility. All patients consented to the study, and provided
their demographics including; age, education, occupation,
if they were brought to hospital by police force, and if
mechanical restraints were used.

Table 1 Demographics of the participating experts (n = 15)
Variable

mean (SD)

Age (yr)
Sex: Male/female
Years of experience as independent Psychiatrist,
consultants, lawyers or advocate
Professorial experts’ professions
Psychiatrists affiliated with the University of Calgary
Professors of psychiatry
Associate Clinical Professors (U of C)
Assistant Professors
Mental Health Advocacy Staff
Community order coordinators
Lawyers of the Mental health Review Panel

52 (9.5)
11/4
22 (12.5)
n
9
2
4
3
3
2
1

Procedure

towards involuntary admission of psychiatric patients.

The procedure of the project aimed at examining the
psychometric properties of a developed scale to measure
patients’ perceptions towards involuntary admissions
to acute psychiatric unit. The project was granted an
approval by the Conjoint Health Research Ethics Board
(CHREB), of the University of Calgary.

Patient participants

Invited to participate in this study, consecutive sample of
consenting patients, who were involuntarily admitted to
an acute psychiatry teaching unit within the University
of Calgary. Patients were included if they were admitted
at least on one certificate under section 2 of the Alberta
[16]
Mental Health Act (2010) . Form one certificate of
section 2 is completed by a physician allows detention
of a patient up to 24 h. When a person is detained in a
facility under a form one certificate, the detained person
must be examined as soon as possible by a physician
who is on staff, at the receiving facility. According to
the Act, these two admission forms (certificates) are
sufficient authority to detain and control the person in a
facility for 30 d, to allow diagnosing, care for, observation,
assessments, and treatments (section 7 of the Act). If a
second admission certificate is not signed within 24 h of
the person’s arrival at the designated facility, the person
can no longer be detained involuntarily and shall be
[16]
released (section 5 of the Mental Health Act) .
The researchers approached eligible, consenting
patients and invited them to participate in the study. All
patients who participated in this study were diagnosed
with formal psychiatric disorders, and were deemed
danger to themselves or others, on admission. Excluded
from the study, patients who are mentally handicapped,
the severely ill or aggressive patients, suicidal patients,
and those who deemed unable to provide consent. For
the purpose of this study, we excluded patients with
a score > 50, on The Brief Psychiatric Rating Scale
[17]
(BPRS) total maximum score . The Mini-International
Neuropsychiatric Interview (M.I.N.I. Screen 2001-2005)
was utilized to confirm the diagnosis of each included
[18]
patient .

Phase 1 of the study: This phase of the study included
the construction of the scale items, and the validity
assessment by experts. Following literature review using
PubMed, and MEDLINE, a table of specification with
the initial items describing patients ATIA was prepared
as a reference for writing the items of the newly deve
loped scale. The literature was searched for recent
evidence from published research projects and reviews
to adequately cover the domain of patients’ perceptions
towards involuntary hospitalization. This was the first step
of the project to improve content validity of the items
selected. We were able to identify twenty one items
that best describe patients’ perceptions of involuntary
[20]
admission .
Measuring attitudes is always challenging because
attitudes represent such subtle affective domain Applying
a scale such as a 5-point liket scale best assesses
[20,21]
this domain
. The twenty one item list of patients’
attiudes to involuntary hospitalzation were converted to
a 21-item, 5-point Likert scale, resulting in the ATIA scale
(Table 2).

Administration to experts

Face validity, was assessed by inviting the experts to
provide their views on the overall layout and the content
of the instrument. Formal content validity was assessed
by asking the volunteer panel of experts to review
each items and to examine its relevancy and clarity.
Investigators invited experts which included forensic
and general psychiatrists, independent mental health
advocacy specialists, community health coordinators, and
lawyers, to assess each item of the scale for its relevance
in measuring patients’ attitudes to involuntary admission,
on a five-point Likert scale (1 = extremely irrelevant, 2
= irrelevant, 3 = slightly relevant, 4 = relevant, and 5 =

Instruments administered to patients

In addition to the constructed attitudes towards invo
luntary admission (ATIA) scale Hospitalization scale
ATIA (Table 2), all patients completed the following
questionnaires: (1) The Client Satisfaction Questionnaire
[19]
(CSQ) . The CSQ is intended to measure satisfaction
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Table 2 The administered version of the constructed attitudes towards involuntary admission scale
1

2

3

4

5

Instructions: Please rate your perception about the following statements in relation to your involuntary
admission to hospital (1 = strongly disagree and 5 = strongly agree)
I think that being detained as an involuntary patient has averted further harm to me
I believe that I was offered the opportunity to recover in a safe place
I could not recognize that I needed help when I was very ill
I felt that I was pressured excessively
My problem could have been managed without being pressured
I think that my hospitalization was not necessary at all
I think that my hospitalization was unfair
I think that hospitalization was against my rights
I felt that I was not heard
Hospitalization against my will posed a permanent threat to my independence
My problems might have been managed through a voluntary hospitalization
My problems might have been managed through a shorter hospitalization
This admission had a negative impact upon the relationship with my family
My relationship with my psychiatrist was negatively impacted by this involuntary admission
I felt that that my current or future job could be affected by being in hospital against my will
I know my rights as an involuntary patient
I was given passes and other privileges outside the unit when my doctors felt it was ok
Admission to hospital was a humiliating experience
I was given the chance to appeal my involuntary admission
Overall, I was treated with respect
I think my family should have been involved in the decision about my admission

strongly relevant). All participating experts also provided
their ratings on the clarity of each item, about absence of
abrasive language and about the overall comprehensives
of the instrument.

RESULTS
Participated in the study eighty patients who were
admitted on an involuntary basis. There were fifty two
males, and twenty eight females (M/F = 65%/35%),
with mean age 38 (SD = 13.0). Twenty three patients
(28.7%) suffered from schizophrenia and schizoaffective
disorders, thirty three patients (4.3%) from mood dis
orders, fourteen patients (17.5%) suffered from alcohol
and substance abuse, and ten patients (12.5%) were
diagnosed with adjustment disorder. In eleven patients
(13.8%), mechanical restraints were applied (Table 4)
displays the details of patients’ demographics.
The internal consistency reliability (Cronbach’s
alpha) was 0.84 for the 21 items of the ATIA. Between
group differences were analyzed employing Analyses of
Variance. There were no significant differences, between
males and females, marital status, different age groups,
occupational and diagnostic categories, or any difference
between the mechanically restrained groups, in the
attitudes mean scores of the instrument.

Phase Ⅱ of the study: This phase of the study included
the administration of the instrument (Table 2) to patients,
data collection, and examining the psychometric pro
perties of the scale. While administration to experts
was utilized to assess face and content validity, the
administration to patients aimed at establishing internal
consistency reliability, and exploring evidence for validity.
The scale was pilot tested with four patients. Patients
were asked to comment on the clarity of each item, and
the time that needed to complete the scale.
After patients’ feedback and experts’ reviews of each
item, the constructed ATIA Scale (ATIA = 21 items), was
administered to eighty consenting adult consecutive
patinets who were admitted involuntararily to a psy
chiatric teaching unit. Patients rated ATIA scale on a
5-point Likert type scale (from 1 = strongly disagree to
5 = strongly agree), their perceptions and experiences
towards involuntary admission.
Table 3 shows the constructed scale after revision.
Seven items scoring were reversed to avoid response
patterns. All patients completed the ATIA scale, and
the CSQ. A semi structured interview with patients was
conducted to complete the BPRS to assess eligibility
for inclusion in the study, and to confirm psychiatric
diagnoses. Patients were also asked to provide their
demographics including age, marital status, education,
employment status and all patients were asked if force
was used to bring patient to hospital, and if mechanical
restraints were used to hold them during hospitalization.

WJP|www.wjgnet.com

Experts’ responses

There were no significant differences (P < 0.08) in ratings
among experts based on their length of experience.
Expert’s ratings for all items on the scale ranged from
4.2/5 to 4.8/5. The mean rating the instrument’ items
was 4.5/5, which results in an overall 90% agreement
of experts for the relevancy of the ATIA instrument as
a measure for patients attitudes towards involuntary
hospitalization (Tables 5 and 6).

Patients’ responses

Table 5 displays patients’ attitudes mean scores on each
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Table 3 The Final version of the attitudes towards involuntary admission scale
1

2

3

4

5

Please rate your perception about the following statements (1 = strongly disagree to 5 = strongly agree)
I think that hospitalization was against my rights
I felt that I was not heard
Admission to hospital was humiliating experience
I think that my hospitalization was unfair
My relationship with my psychiatrist was negatively impacted by this involuntary admission
This admission had a negative impact upon the relationship with my family
I felt that my current or future job could be affected by being in hospital against my will
My problem might have been managed through a shorter hospitalization
My problem might have been managed through a voluntary hospitalization
Hospitalization against my will posed a permanent threat to my independency
My problem could have being managed without being pressured
I felt that I was pressured excessively
I think that my hospitalization was not necessary at all
I think my family should have been involved in the decision about my admission
Please rate your perception about the following statements (1 = strongly agree to 5 = strongly disagree)
I know my rights as an involuntary patient
I was given the chance to appeal my involuntary admission
I think that being detained as an involuntary patient has averted further harm to me
I could not recognize that I need help when I was very ill
Overall, I was treated with respect
I believe that I was offered the opportunity to recover in a safe place
I was given passes and other privileges outside the unit when my doctors felt it was ok

patients’ perceptions about involuntary hospitalization.
Overall, there was an average rating for all the instru
ments’ items of 2.9/5. However, in the current study,
there were some important items which received a
favorable positive attitude scores (> 3/5), including the
following four items; “Being detained as an involuntary
patient has prevented further harm to me”, “I believe
that I was offered the opportunity to recover in a safe
place”, “overall, I was treated with respect during this
admission”, and “I was given the chance to appeal my
involuntary admission”. In contrast, there were items that
overall, received negative attitudes (< 3/5) scores from
patients such as the following items; “My hospitalization
was unfair”, “I think that the hospitalization was against
my rights”, “I felt that I was not heard”, and “Hospitalization
against my will posed a permanent threat to my in
dependence” (Tables 5 and 6).

Table 4 Demographics of patients (n = 80)
Categorical variables
Sex
Male
Female
Marital status
Single
Married
Divorced
Widow
Education
Elementary
Junior high
High school
College
University degree
Occupation
Unemployed
Own business
Non-skilled/temporary
Skilled
Professional
Brought to hospital by police
Yes
No
Psychiatric diagnosis
Mood disorders
Psychotic disorders
Alcohol and substance abuse
Adjustment disorder
Mechanical restraints
Mechanical restraints used
Mechanical restraints not used
Continuous variables
Age
Number of psychiatric admission
Number of involuntarily admission

Frequency (%)
52 (65)
28 (35)
48 (68)
14 (17.5)
17 (21.3)
1 (1.3)
4 (5.0)
3 (3.8)
35 (43.8)
20 (25.0)
18 (22.5)
37 (46.3)
9 (11.3)
3 (3.8)
26 (32.5)
5 (6.3)

Factor analysis

Exploratory factor analyses were performed on the
21-item scale. Three-factors were extracted, accounting
for 44% of the variance in responses related to patients’
perceptions of involuntary hospitalization.

35 (43.8)
45 (56.2)
33 (41.3)
23 (28.7)
14 (17.5)
10 (12.5)

Factor 1: Violation of legal rights and autonomy:
This factor consists of thirteen items, has an internal
consistency of 0.85, and explains 25.6% of the observed
variance. It refers to the perceptions that involuntary
admission violated legal rights, was not justified, and
unfair. There were perceptions of threat to independency,
feelings of humiliation, and of being stigmatized by
others.

11 (13.8)
69 (86.2)
M (SD)
37.7 (13.0)
3.4 (2.9)
2.2 (2.0)

Factor 2: Ambivalent perceptions: This factor consists
of six items, has an internal consistency of 0.68, and

item towards involuntary admission. There were mixed
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Table 5 Experts’ ratings, and patient’s responses to the items (n = 21) of the attitudes towards involuntary admission scale
Items of the constructed list of specifications patients’ and experts’ ratings of the

I think that being detained as an involuntary patient has prevented further harm to me
I believe that I was offered the opportunity to recover in a safe place
I could not recognize that I needed help when I was very ill
I felt that I was pressured excessively
My problem could have been managed without being pressured
I think that my hospitalization was not necessary at all
I think that my hospitalization was unfair
I think that the hospitalization was against my rights
I felt that I was not heard
Hospitalization against my will posed a permanent threat to my independence
My problems might have been managed through a shorter hospitalization
My problems might have been managed through a voluntary hospitalization
This admission had a negative impact upon the relationship with my family
My relationship with my psychiatrist was negatively impacted by this involuntary admission
I felt that that my current or future job could be affected by being in hospital against my will
I know my rights as an involuntary patient
I was given passes and other privileges outside the unit when my doctors felt it was ok
Admission to hospital was a humiliating experience
I was given the chance to appeal my involuntary admission
Overall, I was treated with respect during this admission
I think my family should have been involved in the decision about my admission
Mean (SD) for the total samples

Experts ratings for the
a
relevancy of items
Min-Max
3-5
3-5
4-5
4-5
4-5
4-5
3-5
3-5
2-5
3-5
2-5
3-5
2-5
3-5
3-5
2-5
3-5
1-5
4-5
2-5
1-5
2.8-5

mean (SD)
4.6 (0.65)
4.5 (0.66)
4.8 (0.38)
4.7 (0.44)
4.6 (0.65)
4.5 (0.66)
4.4 (0.96)
4.3 (0.63)
4.4 (0.96)
4.3 (0.63)
4.3 (0.85)
4.6 (0.66)
4.4 (0.96)
4.4 (0.65)
4.2 (1.2)
4.7 (0.48)
4.5 (1.1)
4.3 (0.85)
4.5 (0.66)
4.6 (0.51)
4.6 (0.51)
4.5 (0.70)

b

Patients’ responses
Min-Max
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5
1-5

mean (SD)
3.1 (1.90)
3.9 (1.21)
2.7 (1.50)
2.5 (1.46)
3.3 (1.38)
2.4 (1.36)
2.4 (1.47)
2.4 (1.45)
2.5 (1.45)
2.3 (1.50)
3.6 (1.40)
2.9 (1.44)
2.2 (1.41)
1.9 (1.29)
2.5 (1.48)
3.4 (1.51)
4.3 (1.12)
2.6 (1.48)
3.2 (1.50)
3.9 (1.20)
3.2 (1.51)
2.9 (1.2)

a

Experts’ responses: 1 = extremely irrelevant to 5 = very relevant; bStudents’ responses: 1 = strongly disagree to 5 = strongly agree.

Table 6 Experts’ ratings of the attitudes towards involuntary admission scale format
Experts’ ratings (n = 15)
Clarity of the items (1 = not clear, 5 = very clear)
Absence of abrasive language (1 = presence of abrasive, 5 = absence of abrasive language
Comprehensiveness of the instrument (1 = not comprehensive, 5 = comprehensive)

explains 10% of the observed variance. This factor refers
to mixed perceptions. Despite the recognition that there
was a need for treatment and that the admission have
averted further harm, patients felt that the admission
could have been carried out on a voluntary basis and
without pressure.

mean (SD)

4-5
4-5
4-5

4.4 (0.65)
4.5 (0.52)
4.5 (0.66)

DISCUSSION
In the present study, patients’ ATIA, were included in a
21-Likert-type item scale that have an overall reliability
internal consistency of 0.84. There was 95% overall
agreement among experts about the relevance of its
contents to measure patients’ perceptions towards
involuntary admission, providing an evidence for content
validity. The scale was administered in a timely manner,
when patients were able to make fair judgement about
their perceptions. This was guided by ensuring a low
scores (< 50) of the BPRS.
In the current study, patients who completed the
ATIA scale, reported variable perceptions on the 21 item
questionnare administered. There is strong evidence from
published research to support the same findings and to
suggest that the negative attitude towards involuntary
hospitalization changes over time. For example, in number
of studies, authors found retrospectively that, between
33% and 81% of patients regarded the admission as
justified and the treatment as beneficial. Also, patients
with more marked clinical improvement had more positive
[22-24]
retrospective judgments
.
It was demonstrated in the EUNOMIA prospective
research project which included involuntary (n = 2326)

Factor 3: Appreciating procedural justice: This
factor consists of five items has an internal consistency
of 0.57 and explains 8.8% of the observed variance. It
refers mainly to the positive attitudes that the admission
was justified, and that there was appreciation for being
treated with respect, for being provided the opportunity
to appeal their involuntary admission, and for being
allowed privileges outside the psychiatry unit when
appropriate (Table 7).
There were significant correlation (P < 0.05-0.01)
between the three factor scores on the Pearson product
moment correlations (Table 8), providing an evidence
for convergent validity.
There was significantly negative correlations (r =
-0.44, P < 0.01) between the CSQ mean score, and ATIA
factor 1 score, ”violation of legal rights and autonomy”.
Also, there were negative correlations between the CSQ
mean score, and the other two ATIA factor scores (Table 8).
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1

Table 7 Rotated factor matrix, attitude towards involuntary hospitalization scale scores
Items perceptions of involuntary hospitalizations scale (n = 21)
Factors extracted

F1
0.80
0.71
0.70
0.59
0.60
0.58
0.56
0.54
0.51
0.51
0.51
0.40

I think that my hospitalization was unfair
I think that hospitalization was against my rights
I think that my hospitalization was not necessary at all
Hospitalization against my will posed a permanent threat to my independency
I felt that I was not heard
Admission to hospital was humiliating experience
I believe that I was offered the opportunity to recover in a safe place
This admission had a negative impact upon the relationship with my family
My relationship with my psychiatrist was negatively impacted by this involuntary admission
My problem might have been managed through a shorter hospitalization
I felt that my current or future job could be affected by being in hospital against my will
I think my family should have been involved in the decision about my admission
My problem might have been managed through a voluntary hospitalization
I could not recognize that I need help when I was very ill
My problem could have been managed without being pressured
I think that being detained as an involuntary patient has averted further harm to me
I was given the chance to appeal my involuntary admission
I was given passes and other privileges outside the unit when my doctors felt it was ok
I know my rights as an involuntary patient
Overall, I was treated with respect
I felt that I was pressured excessively
Internal consistency (Cronbach’s alpha) for each factor
Proportion of observed variance for each factor (%)

0.39

Factor loadings
F2

0.46

0.74
0.65
0.52
0.51

0.55

0.85
25.6

F3

0.68
10.0

0.67
0.59
0.56
0.56
0.48
0.57
8.8

1

Principal components extraction, Varimax rotation with Kaiser Normalization. Rotation converged in twelve iterations, factor loadings < 0.35 have been
excluded. Factor 1: Violations of legal rights and autonomy; Factor 2: Ambivalent perceptions; Factor 3: Appreciating procedural justice.

may impact positively on the course and adherence to
treatment. Authors emphasized that there is need, to
minimize the patient’s perception of coercion during
hospital admission which may affect treatment course
[28]
and adherence to it .
The results from the current study, demonstrated
that the Scale’s items, on atitudes towards involuntary
admission clustered into three constructs (i.e., factors),
which resulted in three components. The factors are
theoretically meaningful and cohesive, as it was demon
strated by the significant correlations between their
scores, supporting evidence for convergent validity.
The three extracted factors, factor 1, “violations
of legal rights and autonomy”, factor 2, “ambivalent
perceptions”, factor 3, and “appreciating procedural
justice”, are consistent with previous research, and theo
retically provide a meaning to our hypothseis, which
provide evidence for construct valididty. Findings from
the current study replicate the findings from other
[29]
studies. For example, Katsakou et al (2011), identified
three groups of patients with distinct views on their
involuntary hospitalization: Those who believed that it
was right, those who thought it was wrong and those
with ambivalent views.

Table 8 Pearson product moment correlations between
factor scores and client satisfaction questionnaire scores
PIH factors
Factor 1
Factor 2
Factor 3

Factor 2

Factor 3

Client satisfaction questionnaire

0.482

0.271
0.362

-0.442
-0.07
-0.21

1

Correlation is significant at the 0.05 level (2-tailed); 2Correlation is
significant at the 0.01 level (2-tailed).

patients that between 39% and 71% considered that
their admission was justifiable after one month, and this
[25]
positive attitude changed to 86% after three months .

Perceptions of coercion

In the current study, significant proportion of patients
perceived being pressured to the admission, or perceived
humiliation. These findings replicate findings from other
studies. For example, it was demonstrated that negative
experiences of being coerced such as by exposure to
physical or verbal force during the admission process
were more common among patients with involuntary
admission. However, coercion was also observed among
[22,23,26]
those who were voluntarily admitted
. Also, Kallert
[27]
et al
(2011), reported that perceptions of coercion
were found to be significantly more prevalent (89%)
among the involuntarily admitted patients, than among
[11,28]
the voluntarily admitted patients (48%)
.
It was emphasized by other authors that minimizing
patient’s perception of coercion during hospital admission
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Evidence for content validity

The evidence from the published literature leading to
the development of a list of patients’ ATIA, the cohesive
construct of the scale items, and the formal input from
experts, provide an evidence for content and construct
validity of the scale.

95

June 22, 2017|Volume 7|Issue 2|

Gabriel A et al . Attitude towards involuntary admission

Evidence for concurrent validity

acceptable reliability to systematically examine patients’ attitudes to involuntary
psychiatric hospitalization. Results from this study, might shed further light into
providing better patient care while protecting patients’ legal rights.

This was demonstrated by the negative correlations
between the mean scores of the three factors, and the
CSQ mean score. There was significantly (r = -0.44, P
< 0.01) negative correlation between the mean score
of factor 1, and the CSQ mean score. This negative
relationship is meaningful and expected, and supports
the findings that patients who had negative perceptions
were significantly less likely to be satisfied with services.

Applications

Future researchers, should consider testing the reliability and validity of
this instrument in larger sample of patients, from different cultures and in
different inpatient settings. There are number of recommendations that could
be made which might include the following; better understanding of patients
attitudes towards involuntary hospitalization, emphasizing the need to providing
psychoeducation to patients and their relatives about the reasons that led to
hospitalization and its expected duration; protecting patients’ rights during
their hospital stay, and improving the communication between relatives and
professional hospital staff.

Limitations of the study

There was a small sample size, and all patients were
recruited from the same psychiatric inpatient sitting.

Peer-review

Conclusion

This is a highly relevant paper dealing with the assessment of patient satisfaction
in the case of involuntary admission. The authors developed a reliable 21-item
likert scale questionnaire with evidence of validity that seems well constructed.

Advocating for patients should include both effective
patient day to day care, and advocating for patients’
rights. It is crucial to ensure that patients’ rights during
hospitalization is protected. In the current study, an
instrument to measure patients’ perceptions towards
involuntary hospitalization was developed. The instru
ment has a strong reliability. Utilizing confirmatory factor
analysis in future research, should be performed to
explore the construct validity of the instrument. Also,
future research should examine the relationship between
involuntary admission risk factors and the clinical out
comes associated with involuntary hospitalization.
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intervention focused on two key objectives. First was
to stimulate early child development through a pictorial
calendar among children from birth to 3 years. Second
was to change negative thoughts patterns of mothers
through culturally adapted cognitive behavioural therapy
intervention. The intervention was acceptable and the
qualitative data informed the further development of
the intervention.
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Abstract
AIM
To understand the experience of maternal depression,
the factors implicated in accessing health, and the
acceptability of the psychosocial intervention.

Husain N, Chaudhry N, Furber C, Fayyaz H, Kiran T, Lunat
F, Rahman RU, Farhan S, Fatima B. Group psychological
intervention for maternal depression: A nested qualitative study
from Karachi, Pakistan. World J Psychiatr 2017; 7(2): 98-105
Available from: URL: http://www.wjgnet.com/2220-3206/full/v7/
i2/98.htm DOI: http://dx.doi.org/10.5498/wjp.v7.i2.98

METHODS
The participants were recruited from the paediatrics
outpatient department of Civil Hospital Karachi,
Pakistan. The study started in December 2009 and
completed in December 2010. Women with maternal
depression, aged 18-44 years with children aged 0-30
mo who had received nutritional supplements, and
participated in the intervention programme [called
Learning through Play (LTP) plus] were included in the
study. Qualitative interviews were conducted with 8
participants before the intervention and 7 participants
after the intervention. A semi structured topic guide was
used to conduct the interviews.

INTRODUCTION
Childbirth has been recognized as an important life event
[1]
that alters responsibilities of a woman permanently .
The transition to motherhood is characterized by rituals,
prohibitions, and guidelines that facilitate mothers’ adapta
[2]
tion to their new roles . However, lack of social support and
stressful life events during this significant transition may
[3,4]
lead to depression . In the West, 10%-15% of women
[4]
are affected by maternal depression and its prevalence
is much higher in developing countries such as India
[5]
[6]
(28%) and South Africa (34.7%) . The prevalence
[3]
rate is even higher among Pakistani women, i.e., 36% .
Increased psychological distresses during the antenatal
[3,5]
[7]
period , worry about debt poverty, and disturbed
[5]
marital relationships have been identified as risk factors
for maternal depression.
Furthermore, a phenomenological study in Hong Kong
highlighted feelings of “being trapped” in women with
postnatal depression and explained that lack of support
in the form of uncaring husbands and controlling in-laws
were emergent themes along with mothers’ ambivalent
[8]
feelings of love and hate towards their baby . The
mother is responsible for breastfeeding, maintaining
hygiene for the child, and immunization. She is expected
not only to recognize illness, but also to seek appropriate
[9]
care and treatment for her child . Symptoms of
maternal depression such as tiredness, inability to con
centrate, preoccupation with guilt, worthlessness, and
hopelessness adversely affect a mother’s ability to provide
[10]
adequate care . This may have a long-term impact on
the child’s physical as well as psychological and cognitive
[11]
well-being . Results of cohort studies from developing
countries including South Africa, Pakistan and India
report strong associations between maternal depression
[5,12,13]
and stunted growth
. Similarly, the damaging effects
of maternal depression on intellectual and psychological
[14,15]
development are also well documented
.
The effectiveness of different psychological interventions
such as cognitive behavioural therapy (CBT), interpersonal
psychotherapy, and problem-solving therapy is well

RESULTS
Framework analysis procedures were used to analyse
the qualitative data. Four themes emerged: (1) the
women’s contextual environment: Interpersonal conflicts,
lack of social support and financial issues being the
major barriers in assessing healthcare; (2) women’s
isolation and powerlessness within the environment:
Sense of loneliness was identified as a restricting factor
to access healthcare; (3) the impact of the intervention
(LTP-Plus): Women felt “listened to” and seemed
empowered; and (4) empowered transformed women
within the same contextual environment: The facilitator
provided a “gardening role” in nurturing the women
resulting in a positive transformation within the same
environment. The women’s homes seemed to be more
happy homes and there was a positive change in their
behaviour towards their children.
CONCLUSION
Findings informed the further development and testing
of culturally-appropriate psychosocial intervention
+
(LTP ) for addressing maternal depression.
Key words: Low income Country; Thinking Healthy
Program; Learning through play; Maternal depression;
Framework analysis; Exploratory analysis
© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: To our knowledge this is the first qualitative
study from Pakistan exploring the experiences of de
pressed mothers participating in a group psychosocial
intervention trial. This was part of a randomized control
trial testing the acceptability and feasibility of a parenting
intervention Learning through Play (LTP)-Plus among
+
depressed women in a low-income setting. The LTP
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obtained to audio record interviews. Codes were assigned
to each participant and all transcripts were anonymised
during transcription to keep personal data confidential.
Data was kept safe on encrypted and password
protected computers and were transferred electronically
using encrypted files. A Lone Working Policy was used
by Pakistan-based researchers in order to ensure their
safety in the field. Furthermore, a Distress Policy was in
place to enable the researchers to have a framework for
accessing further support for participants when it was
clear that someone could be at risk. The participants
were interviewed at Civil Hospital Karachi, because it was
a convenient place for the participants.
This study was a part of an RCT in which the accept
ability and feasibility of a group psychosocial intervention
[Learning through Play (LTP) Plus] was tested to reduce
maternal depression and improve child outcomes. The
LTP program focuses on the strategies to stimulate early
child development. A pictorial calendar is the main feature
of this program that is designed for parents and includes
eight successive stages of child development from birth
to 3 years. The second component of the psychosocial
intervention was cognitive behaviour therapy (CBT)
that was aimed at changing negative thought patterns.
This study comprised of 98 participants; half of whom
were randomized into the intervention group (n = 49)
and half into the control group (n = 49). Participants
were included in an in-depth interview study through
convenient sampling. Interviews were conducted with
7 participants from the routine treatment group and
8 participants from the LTP plus in addition to routine
treatment. Initially, 25 participants were invited at
random to participate in qualitative interviews; 10
refused to participate because they did not want their
interviews to be recorded whereas 15 participants
consented. In-depth, semi-structured interviews were
conducted by trained researchers. All were trained
psychologists and received additional training on qualita
tive research and data analysis. All interviews were
audio recorded after obtaining participant consent. Two
separate topic guides were prepared for pre-intervention
interviews and post-intervention interviews. The purpose
of the interviews with the routine treatment group was
to explore experience of maternal depression, its causes
and manifestation, and the state of available treatment
options. However, interviews conducted with the LTP
Plus group were focused on exploring the experience
of participation in a group psychosocial intervention,
and to identify facilitators and barriers to accessing the
intervention. After each interview, field notes were made
by the researcher to document the body language of the
participant in response to questions along with any other
relevant information.
All interviews were transcribed verbatim in Urdu
and then translated into English for data analysis. The
routine treatment group data and LTP plus group data
were analysed separately and then integrated during the
[23]
mapping and interpretation phases . The five stages of

established in the treatment of depression in developed
[17]
as well as developing countries . A multicomponent
intervention that involved psychoeducational treat
ment adherence, support, and pharmacotherapy was
found to be effective in reducing depression in women
[18]
with postnatal depression in Santiago . In Pakistan,
intervention based on the principles of CBT was found to
be effective in reducing depression and disability and in
[19]
improving social functioning .
A qualitative systematic review by Dennis and Chung[20]
Lee highlighted inability to disclose feelings, the presence
of myths and lack of knowledge as barriers to helpseeking behaviours in women suffering from depression.
Furthermore, this review also reported a preference
for “talking therapies” for the treatment of postnatal
[20]
depression .
As far as we are aware, the present study is the
first qualitative research in Pakistan which explores
the experiences of women suffering from maternal de
pression in Pakistan and their related experiences of
participation in a group psychosocial intervention trial. A
mixed-method study was conducted that comprised a
randomized controlled trial (RCT) to test a psychosocial
intervention for reducing maternal depression and improve
child outcomes. A qualitative method was also used to
understand the experience of maternal depression, factors
implicated in accessing help, and the acceptability of the
group psychosocial intervention in the participants.

MATERIALS AND METHODS
A qualitative approach was adopted as the research
design. This approach was chosen in order to understand
the experience of maternal depression in the cultural
context of these participants, and to explore the antece
dents, manifestation, and consequences of depression.
Another area that was targeted in this study was the
experience of participation in a group psychosocial
intervention by particularly focusing on the helpful parts
of the intervention, and the difficulties faced by the
participants. The participants were interviewed before
and after taking part in the intervention. Data was
[21,22]
analysed using framework analysis principles
. All the
mothers aged 18-44 years with children between 0-30
mo, diagnosed with depression on Edinburgh Postnatal
Depression Scale (EPDS score ≥ 14) and residents
in the trial catchment site were included in the study.
Mothers with a medical disorder that could prevent their
participation in the trial and those with active suicidal
ideation or any other severe physical/mental disorder
were excluded.
Ethical approval for the study was sought from the
Institutional Review Board of Dow University of Health
Sciences, Karachi, Pakistan. A Participant Information
Sheet was provided to all participants at the time of
recruitment and queries were addressed. After providing
a detailed description of the study, written informed
consent was obtained from all participants. Participants
were assured of confidentiality and permission was
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framework analysis were used to analyse data . During
the initial familiarization stage, three researchers (HF, TK,
BF) read through the transcripts and field notes collected
during the interviews several times to fully immerse
themselves in the data. After all data were familiarized,
and in order to identify the key themes, a draft theoretical
framework was constructed in which major and minor
themes were identified from all interviews. Indexing was
then carried out in order to apply the draft theoretical
framework systematically to the data. Here the data
from transcripts were copied and pasted alongside the
relevant themes that were listed in the draft theoretical
framework. Data and themes were then compared again
and the draft theoretical framework revised. During
the charting process, data were summarized into table
developed using MS Word software for each theme
[24]
listed in the draft theoretical framework . This process
provided a clear and concise overview of the data.
Finally, these tables were reviewed during the mapping
and interpretation phase. This enabled all key ideas and
the data to be compared and discussed by researchers
and supervisors, and to identify the final theoretical
framework that synthesized and interpreted the data
as a whole. To maintain credibility and trustworthiness
of the data and subsequent findings, the researchers in
Karachi were supervised by experienced mental health
and qualitative researchers (NC, FL, CF) based in the
United Kingdom. Regular fortnightly Skype meetings
were held to discuss progress with the study team
during the data collection and analysis phases. Drafts of
analyses were electronically mailed to researchers in the
United Kingdom who were able to study these before the
Skype meetings. The organization (structure and pace)
of the supervision process enabled the Pakistan-based
researchers to develop experience, skills and confidence
in qualitative methods. Engagement in discussion and
regular reviews by all researchers ensured fit of the
data to the final analysis, and supported minimization
[24]
of bias . Team members met for the final review of
the theoretical framework, and came up with similar
ideas. Furthermore, translations from Urdu to English
were back-translated to ensure accuracy. For respondent
[25]
validation , 15 participants were approached for feed
back, out of those 9 agreed to give feedback on accuracy
of the data. Researchers and group members agreed on
the key themes and interpretations.

family members were highlighted in many interviews.
For example, the data suggest that several women
were experiencing financial hardship which was the
main barrier to accessing healthcare facilities. In this
setting, it is common for healthcare to be paid for by
the service user as state-funded services are minimal.
The following quotes illustrate these points.
My sister-in-law often has arguments with me. She
does not take care of my children when they cry (Participant
1). Who will understand? My husband thinks that I am
bad. My children also think that I am bad (Participant
3). Participants reported that they were suffering from
severe financial hardship because of their partners’
unemployment and were unable to access treatment
for their ill children which they also had to pay for. My
husband stays at home not doing anything. He has
not been going to work for the last 2 years (Participant
6). Yes he earns but how much can an ill person earn?
(Participant 4). My child falls ill very frequently (Participant
1). There is illness but the actual problem is poverty.
We don’t have money (Participant 2). Children are
becoming timid and frightened; they cry because of the
circumstances (Participant 5). Participants were unable
to contribute financially to the household because of
[16]
cultural attitudes against their going out to work . It
does not happen in our home (community) that women
go for work and men do not go. I will go secretly after
my husband will leave for work (Participant 8).
Participants also expressed dissatisfaction with the
healthcare services available to them. The participant
reported that most of the doctors did not provide
adequate attention and appropriate treatment to the
patients. She does not provide (proper) treatment;
simply gives medicine and injection (Participant 1).
Sometimes when a good doctor is available he attends
us well, but most of the time they just ignore (Participant
2). He (doctor) does not check properly. Here doctors
are just like this. No one checks, they just come and
leave (Participant 3). You know well how doctors in
the government setup are. They do not listen to us.
There are so many patients and doctors do not bother
with them (Participant 4). What kind of treatment? I
had spiritual treatment but it did not have any benefit;
reduced my anger just a little bit (Participant 6). Treatment
can be provided by a doctor. He should give medicine
and also listen to us (Participant 8).

Women isolated and powerless within the environment

RESULTS

The data suggest that prior to the intervention, women
were thinking very little about themselves and felt
very alone. They were unable to seek support outside
the home and described a sense of “paralysis”. Some
women reported symptoms of physical illness. They were
keeping themselves isolated and felt they had no support.
There is no use to share this. Who will understand our
problems? (Participant 3). I do work. What can I do?
There is no one else who can do my work (Participant
4). Whom should I talk to, who would understand, who

All participants were home maker women aged 36-40
years, married, with children aged of 0-36 mo. After
completion of data analysis, the following 4 key themes
were identified in the final theoretical framework.

Context-the women’s environment

This theme identifies the psychosocial factors that coexisted with women suffering from maternal depression.
Interpersonal conflict and lack of support from extended
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would help? (Participant 7). Because of the lack of
support and feelings of helplessness, the participants
experienced sadness. Before (intervention) I felt sadness
and a lot of anxiety and also felt myself alone (Participant
7). I remained sad and worried all the time before
(intervention) and I could not find a solution for any of
my problems (Participant 6). Because they were keeping
themselves isolated and little support was available to
them, the participants expressed this sadness in the
form of anger. I get very angry (Participant 1). I cry,
remain worried. What else can I do? (Participant 2). I
get upset, not knowing what to do. I pray but also get
angry (Participant 8). I feel like I want to take poison
and kill myself and my children too (Participant 7). I
started fighting with others without trying to understand
what they were saying. If my husband said anything I
would start fighting immediately. I used to say anything
in state of anger (Participant 4). Furthermore, because
of their emotional state, the participants lost interest in
participating in routine activities of their daily life, such
as looking after the house and their children. I just sit
at home, cannot do anything. I just sit idle (Participant
6). I did not have interest in anything (Participant 1). I
do not want to play with my children although I know
it’s important but still I am not interested in doing this
(Participant 5). The disturbed emotional state often
provoked them to beat their children which consequently
made them feel more upset and guilty. When I was
angry, I often used to beat my children (Participant 3).
Earlier I used to think bad about myself (Participant 2).

Yes, we should play with children. They like their
parents behaving like a child in front of them. This
makes children happy and me as well (Participant 1).
What I learned about children is that we should teach
them etiquette when they are young. When elders use
abusive language children understand that and also
repeat that in their mind (Participant 4). I liked the part
related to children because I feel happy when my child is
happy (Participant 6). I liked the part related to children
because before (intervention) I did not treat my children
well, dealt with them harshly, but after attending the
intervention I learned how to spend time with children
and how to understand them (Participant 7). They also
developed skills in observing and evaluating others
and themselves, and also thinking about others. They
were now able to solve problems when faced with diffi
culties and appeared to be more rational in their thinking
about daily life activities. They were now thinking more
outwardly, rather than inwardly. My mind has been
changed since I participated in the program; now I try to
solve my problems myself (Participant 5). We should keep
on looking for other solutions; at least one (solution) will
definitely work. This encouraged me a lot (Participant 7).
Yes, all negative thoughts are gone away (Participant 1).

Empowered, transformed women within the same
environment

The facilitator was seen as the catalyst for the change
in the women. This was a novel experience for the par
ticipants as; previously, many of them did not have
anyone to share their personal feelings with. They
were happy that the facilitator was a female, and they
felt that she provided more support and understood
them and their feelings well. The facilitator’s role can
therefore be likened to a “gardeners role”, nurturing the
women to enable them to foster and transform within their
environment.
She focused on each and every point, talked slowly
and thoughtfully (Participant 1). Yes, doctor (inter
ventionist) elaborated things very well and I did not
have any problem in understanding. She tried to teach
us things very calmly and in a good manner (Participant
2). I liked her style of teaching the most. She used to
tell everything very slowly and calmly (Participant 3).
No, there was no difficulty (in understanding session)
(Participant 5). Sister (interventionist) used to teach us
slowly and with love. She repeated the things we did not
understand (Participant 6). She tried to teach slowly and
with love (Participant 7).
To summarize these findings, the environment that
these women lived in before taking part in the intervention
can be likened to an “infertile garden landscape” where
flora is not able to grow and thrive. Furthermore, the
“gardeners”, or healthcare providers in this case, are
not able to provide any support freely, or to nurture
their inhabitants in the surrounding area. When medical
help was sought by these women, the assistance was
not appropriate and did not meet their needs. This

The impact of the intervention

After completing the intervention, the participants were
clearly demonstrating a more positive nurturing role.
They appeared lesser isolated and were interacting
more positively with others. They displayed a sense of
empowerment following the intervention and demon
strated that the intervention enabled them to be more
confident in their roles.
Now I have become more confident (Participant 2).
They appeared now to have the strength and courage
to attend to and interact with their children. They were
more involved in the care of their children, for example,
washing them adequately, teaching them etiquette, and
playing with them. Some misconceptions seemed to be
present in the community such as mothers believing that
showing children their reflection in the mirror will make
them ill-that if they showed a mirror to their child, he/
she will get mad or get diarrhoea. After participating in
the LTP Plus intervention, mothers learned to challenge
this belief and appreciate the positive outcomes of using
a mirror during child play. These quotes explain these
behaviours. Now I feel good, take care of myself and the
children as well. Now I do not get obsessed with worries
like I was before (Participant 3). Through this program
I got more information regarding children; like I did not
show mirror to my child before but now I show them
mirror (Participant 2).
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can be likened to the “gardeners” being somewhat
irresponsible and reckless as they did not pay adequate
attention to these women and their health concerns.
Before the intervention these women can be described
metaphorically as “closed, dormant rosebuds in the
garden”, who were experiencing feelings of loneliness
and sadness. However, the data indicate that after
participating in the LTP Plus intervention the women
can be compared to a “vase of blossoming roses” who
are now blooming and prominently emitting confidence,
knowledge, and self-assurance. Furthermore, the facili
tator or deliverer of the intervention was observed as a
nurturer/cultivator who attended to their needs with care,
love, and attention. Hence, this role can be likened to a
“nurturing gardener” who tends carefully to the plants
and foliage in their surrounding landscape. Following the
LTP Plus intervention, most of the women’s homes (the
landscape) were transformed into happy homes where
the women were interacting more positively with their
children.

accepted remedy to deal with postnatal depression was
to increase social support from the family and emotional
[1]
support from the husband .
A second theme of this study was related to women
being isolated and powerless in their environment. This
theme was basically about the expression of depression
among women. They expressed their depression in the
form of sadness, hopelessness, anger, physical symptoms,
and lack of interest in the environment. They also re
ported that they directed their anger to their children.
Depression has been reported to be a debilitating disorder
with symptoms of low mood, low self-esteem, tiredness,
[30]
and lack of interest . Research also supports that
depressed mothers are tired and unable to concentrate
and they experience feelings of guilt, worthlessness, and
[10]
hopelessness . As these women were often unable to
provide proper attention to their children because of their
depression, they directed anger towards their children
and ultimately felt guilty. Moreover, medically unexplained
symptoms (MUS) have been recognized as the most
[31]
prevalent type of symptoms in primary care . MUS can
be the representation of recognized psychiatric disorders
such as depression or anxiety and can be manifested in
various forms including chronic fatigue syndrome, irritable
bowel syndrome, fibromyalgia, or simply as symptoms
that exist in the absence of a defined organic diagnosis.
Evidence suggests that MUS being more common in
[32]
Asian and African cultures . Findings from a previous
study conducted in Pakistan reported that although
the proportion of MUS (35%) was similar to what is
reported in the West, unlike western studies MUS were
twice as common in women than in men and these
[32]
symptoms led to inability to perform work . Results of
a previous qualitative study reported that women with
postnatal depression felt helpless and they somatised their
[33]
depression .
The third theme was related to women reporting the
positive effects of the LTP Plus intervention. They felt that
they became more empowered after the intervention
and their knowledge about child rearing improved.
They reported better ways of dealing with their children
and improvement in problem-solving and their feelings
after attending the intervention. In an earlier qualitative
study assessing the role of psychosocial intervention in
postnatal depression, women described the intervention
as a positive experience and found it acceptable and
successful. They also reported a positive impact of the
CBT approach in influencing thought patterns that led to
[34]
positive and negative feelings . The LTP intervention
was reported to be effective in increasing mother’s
[35]
knowledge of child development . Results of a previous
study testing the Thinking Healthy Program (THP) based
on the principles of CBT reported that rates of depression
were reduced among women receiving this intervention
compared to those receiving enhanced routine care.
Women in the intervention group experienced more sym
ptomatic relief, and better social adjustment than the
[19]
comparison group . This was the first time a combination
of both interventions was tested, i.e., LTP and CBT (THP).

DISCUSSION
The qualitative approach and framework analysis
method of data analysis has clearly identified themes
that provide a detailed explanation for the participants’
feelings of psychological distress before the interven
tion. The method has also enabled the changes to be
identified after participating in the study. The participants’
environment was characterized by deprivation of financial
and economic support. Worry about the employment of
the partner and interpersonal conflict have been reported
by the participants as a contributing factor for maternal
depression. Social adversity has been reported to be
associated strongly with maternal depression in differing
[7]
contexts in previous studies . A study in India reported
economic deprivation as a risk factor for maternal
[26]
depression . Studies reported that unhealthy social
environment and experiencing lack of social support
(including difficulties in relation to people: Friends,
partners, trusted people, and relatives) have strong
[27]
associations with maternal depression . Results of
a qualitative study conducted in four cities of southwestern Finland reported that lack of a caring attitude
from the husband and controlling and powerful in-laws
were associated factors for symptoms of hopelessness.
Helplessness and loss of control were noted among
Chinese women in Hong Kong suffering from maternal
[8]
depression . A previous study conducted in Pakistan
reported that social support and stress contributed
greatly to postnatal depression compared to poverty
[3]
and financial issues . Women in the present study
reported that they were unable to contribute financially
as many women in their culture are not allowed to go
out for work. South Asian women are dependent on men
[28]
socially and economically
and are restricted not only
in their mobility but also in decision-making and use of
[29]
resources . A qualitative study of postnatal depression
across countries and cultures reported that a universally
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to disclose feelings, the presence of myths and lack of knowledge as barriers to
help-seeking behaviours in women suffering from depression.

It led to improvement in mother-child interaction and
reduction in depression, as reported by the participants.
The final theme was about the satisfaction of the
participants with the LTP Plus group facilitator. They reported
that the facilitator helped them to feel empowered even
within their difficult environment. Participants appreciated
the communication style and patience of the facilitator.
The relationship between the role of communication and
the effectiveness of intervention for reducing depression
[36]
in primary care has already been explored . It is recom
mended that all the healthcare providers dealing with
maternal depression should adopt a non-judgmental and
[34]
accepting approach .

Research frontiers

Major changes occur during the postnatal period which determines the well-being
of mothers and newborns, but unfortunately this is the most neglected period
in terms of provision of quality services. Maternal depression accounts for the
largest proportion of burden associated with mental or neurological disorders and
have strong association with increased child mortality. There is now evidence from
some low income countries that effectively delivered psychosocial interventions
that are cost effective for improving maternal and child health.

Innovations and breakthroughs

This study was a part of a randomized controlled trial in which the acceptability
and feasibility of a group psychosocial intervention [Learning through Play (LTP)
Plus] was tested to reduce maternal depression and improve child outcomes. The
LTP program focuses on the strategies to stimulate early child development. A
pictorial calendar is the main feature of this program that is designed for parents
and includes eight successive stages of child development from birth to 3 years.
The second component of the psychosocial intervention was CBT that was aimed
at changing negative thought patterns. CBT based intervention called Thinking
Healthy Program (THP) was successfully tested to reduce postnatal depression
in rural area of Pakistan. A parent based intervention LTP was also tested in the
same setting that led to the improvement in knowledge, attitude and practices of
depressed mothers about child development, however no reduction was found
in maternal distress. Therefore the aim of the present study was to explore the
acceptability and feasibility of combination of two interventions, i.e., LTP plus THP
(LTP Plus) to reduce maternal depression and improve child health.

Strengths and limitations of the study

There was a high participation rate, with 15 out of 25
(60%) eligible women agreeing to participate in the
study. The framework analysis process and the integral
phases work well when supervising at a distance as each
stage provides a logical opportunity for discussion and
review with team members. This fostered a thorough
and comprehensive consideration of all aspects of the
research process. The multidisciplinary backgrounds
of the research team (mental health, midwife, clinical
psychologist, research) facilitated emergence of key
ideas in the data. Because of the small sample size,
the findings cannot be generalized. Moreover, female
facilitators were more acceptable to the participants. The
findings from women with mild to moderate depression
may not be extrapolated to women with severe de
pression. Some interviews were not as detailed as others
because women in this context are not used to accessing
services and discussing their problems. Seeing health
professionals is not a common practice and thus they are
not familiar with talking about their feelings. Thus, the
interview experience is slightly novel to them.
Reducing child mortality and morbidity has received
attention as a Millennium Development Goal worldwide.
However, in low and middle-income countries the process
of development of cost-effective psychosocial interventions
to achieve such a goal is slow. The present study gives
direction in developing and testing culturally-appropriate
psychosocial interventions for reducing maternal depression
in order to work towards the sustainable development
goal.

Applications

The present study is the first qualitative study conducted in Pakistan to explore
the role of culturally adapted intervention to improve maternal mental health
and child health outcomes for undernourished children brought to paediatric
units. There is a need to conduct such studies so that this low cost culturally
appropriate intervention can be integrated into the existing health care system
to improve maternal and child health in Pakistan and other low income
countries.

Terminology

Framework analysis: Framework analysis is a method of qualitative analysis
and it is case and theme based approach, reduces data through summarization,
retains links to original data, and allows comprehensive and transparent data
analysis; THP: THP is based on principles of CBT like listening, identifying and
changing negative thoughts and emotions, problem solving skills, etc.; Cultural
adaptation: Cultural adaptations are changes to intervention content or process
that addition, deletion, or alteration to the components, changes in intensity of
the intervention and cultural or other contextual modifications.

Peer-review
It is well written.
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Abstract
AIM
To identify factors associated with depressive symptoms
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among inpatients with cardiovascular disease (CVD).

inpatients presenting both CVD and a positive screening
for depression are more prone to have antecedents of
childhood trauma, nicotine dependence and a higher
number of previous hospitalizations. Clinicians may con
sider these factors in the assessment of CVD inpatients at
risk for major depression. This measure can improve their
treatment approach and patients’ prognosis.

METHODS
This is a cross-sectional study performed in a subsample
of a large cross-sectional research that investigated
affective disorders and suicide behaviour among inpatients
hospitalized in non-surgical wards of the University Hospital
of the Federal University of Minas Gerais from November
2013 to October 2015. Sociodemographic and clinical
data were obtained through a structured interview and
medical record review. Depression was assessed by the
depression subscale of the Hospital Anxiety and Depression
Scale, with scores ≥ 8 considered as positive screening
for depression. We used the Fageström Test for Nicotine
Dependence to characterize nicotine dependence. For
assessing resilience and early-life trauma, we used the
raw scores of the Wagnild and Young Resilience Scale
and Childhood Trauma Questionnaire, respectively.
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INTRODUCTION

RESULTS
At endpoint, we included 137 subjects. Thirty-eight
(27.7%) subjects presented depressive symptoms and
nine (23.7%) of those were receiving antidepressant
treatment during hospitalization. The female sex; a
lower mean educational level; a greater prevalence of
previous suicide attempts; a higher level of pain; a higher
prevalence of family antecedents of mental disorders; a
lower resilience score; and higher childhood trauma score
were the factors significantly associated with screening
positive for major depression (P < 0.05). Multivariate
analysis demonstrated that the factors independently
associated with the depressive symptoms were a higher
childhood trauma severity (OR = 1.06; P = 0.004);
moderate to severe nicotine dependence (OR = 8.58; P =
0.008); and the number of previous hospital admissions
(OR = 1.11; P = 0.034). The obtained logistic model
was considered valid, indicating that the three factors
together distinguished between having or not depressive
symptoms, and correctly classified 74.6% of individuals in
the sample.

The prevalence of major depressive disorder (MD) is
four times higher among individuals with cardiovascular
diseases (CVD) when compared to the general popu
[1-4]
lation , and MD is a predictor for future CVD. MD in
creases the risk for coronary arterial disease (CAD) by
56%, independent of other traditional cardiovascular risk
[1]
factors . Moreover, MD and depressive symptoms are
predictors of poor outcome in patients with CVD regarding
[2,3]
morbidity and mortality .
[4]
Maltzberg first reported the bidirectional relationship
between MD and CVD in 1937. This author observed an
increase in mortality from CVD in patients with severe
depression. More recently, some authors reported that
post-myocardial infarction depression increases the risk
of all-cause mortality (RR = 2.25) and of cardiac events
[5]
(RR = 1.59) within 24 mo after the event . Even in the
absence of depressive symptoms, a positive history of
depression in first-degree relatives may influence the
cardiovascular risk profile in adulthood, comparing to
[6]
control group .
Various biological modifications, previously found in
patients with depression, may explain these findings.
An increased concentration of inflammatory biomarkers
(C-reactive protein, interleukins 1 and 6), metabolic
dysregulation, dysfunctions in the platelet clotting cascade,
decreased variability in heart rate, hyperactivation of
hypothalamus-pituitary-adrenal axis and reduction in
circulating endothelial progenitor cells are some of the
factors that may be at the pathophysiological origin
[2,7-9]
of the association between depression and CVD
.
Finally, both depression and CVD have notorious genetic
determinants, which may underlie the development of one
[2,10]
and another as shared risk factors
. Even acute and
chronic life stressors may increase the risk for developing
[2,10]
one of these diseases
. Adverse events in early life can
directly affect genome through epigenetic mechanisms
and contribute to the expression or exacerbation of a
genetic susceptibility for depression, CVD or both in
[2]
adulthood .
During hospitalization, depression decreases inpatients’

CONCLUSION
Our results demonstrate that inpatients presenting
both CVD and a positive screening for depression are
more prone to have antecedents of childhood trauma,
nicotine dependence and a higher number of previous
hospitalizations.
Key words: Inpatients; Depression; Cardiovascular
disease; Depressive symptoms; General hospital
© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: The prevalence of depression is considerably
higher among individuals with cardiovascular diseases
(CVD) when compared to the general population. Both
major depression and depressive symptoms are pre
dictors of poor outcome in patients with CVD. Depressive
disorder is frequently overlooked and untreated in
individuals with CVD. Our results demonstrate that
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severe cognitive impairment or dementia as well as those
unable to comprehend, illiterate or with major visual
or hearing impairment. We summarized the inclusion
procedure in the flowchart (Figure 1).

treatment adherence, increases functional disability and
[11,12]
extends hospital length of stay
. Inpatients with CVD
presenting positive screening for depression at discharge
have a 2.5 fold increase in relative risk of experiencing
a CVD-related hospitalization, even after adjustment for
traditional cardiovascular risk factors and measures of
[13]
disease severity .
Depression is still a frequently overlooked and
[14,15]
untreated condition among individuals with CVD
.
The same applies for those admitted to general hospitals,
a population in which 28% present criteria for depressive
[16]
disorders . Less than one in four cases of major de
pression among inpatients are correctly diagnosed
[14]
by assisting physicians . In addition, only half the
members of the American College of Cardiologists treat
[17]
depression properly, according to a national survey .
Inpatients with CVD have increased vulnerability for
depression. Improving the knowledge on how much risk
factors influence the chances of becoming depressed
may improve identification of MD among this population
in the general hospital setting. We hypothesized that
inpatients presenting both CVD and a positive screening
for major depression are more prone to be of female sex;
to present personal and familiar antecedents of psychiatric
disorders (e.g., suicide attempts, addictions); to present
worse indicators of CVD (e.g., increased number of
previous hospital admissions, present pain and a worse
score of functionality); and present lower resilience and
antecedents of childhood trauma. Our primary goal was
to assess the factors mentioned above in a population of
inpatients with CVD in a university hospital.

Instruments and procedures

After a clinical assessment and stabilization, we included
all subjects at admission. Experienced psychiatrists,
trained to perform the assessments foreseen in the study
protocol, evaluated the subjects. All the scales used in
this study had been previously translated and culturally
adapted to Brazilian Portuguese.
We screened delirium using the Confusion Assess
[18]
ment Method
and cognitive impairment through the
[19]
Montreal Cognitive Assessment
using 17 as a cut-off
[20]
point .
For screening MD, we used the Hospital Anxiety and
Depression Scale (HADS-d). This scale has acceptable
[21]
properties for use in inpatients with CVD . Scores of ≥
8 indicate a positive screening for depression, according
to the Brazilian validation study that issued a sensibility
[22]
of 84.6% and specificity of 90.3% .
We used the visual analogue scale to assess pain
[23]
intensity . We determined the basic and instrumental
activities of daily living (ADL) using the Katz Index and
the Pfeffer’s Functional Activities Questionnaire (PFAQ),
[24]
respectively . We considered scores ≥ 5 in the PFAQ
[25]
as characteristic of dependence on instrumental ADL .
We considered a score ≥ 8 on the Alcohol Use Dis
orders Identification Test to assess problematic alcohol
[26]
use and a score ≥ 4 on the Fageström Test for Nicotine
Dependence to characterize moderate to severe nicotine
[27]
dependence .
We considered the levels of positive psychosocial
adjustment given major life events, like resilience, and
used the Wagnild and Young Resilience Scale (WYRS)
to evaluate resilience level. The WYRS is a paper-and[28]
pencil scale, composed of 25 likert-type items and, as
the validation study did not establish a cut-off point, we
used the raw results in our analysis. For assessing earlylife trauma we used the Childhood Trauma Questionnaire
[29]
(CTQ) . The CTQ is a 28-item self-report inventory that
provides a valid screening for early life abuse or negligence.

MATERIALS AND METHODS
This cross-sectional design study encompassed a sub
sample of a larger study that investigated suicide behaviour
among general hospital inpatients. We included all
inpatients admitted to the wards of the University Hospital
of the Federal University of Minas Gerais (UH-UFMG),
hospitalized from November 2013 to October 2015. The
UH-UFMG is a tertiary regional reference centre.
The Committee of Ethics in Research of UFMG
approved the protocol, registered with the number
CAAE 13605213.3.0000.5149. We obtained written
informed consent from all participants, after providing a
complete description of the study. All subjects screening
positive for a psychiatric disorder received consultationliaison psychiatric evaluations.

Statistical analysis

In the descriptive analysis, we calculated measures
of central tendency and dispersion. The Shapiro-Wilk
test assessed data normality. For univariate analysis,
2
a χ test was considered for categorical variables and
Mann-Whitney test for continuous variables. To determine
which factors had a greater association with positive
screening for depression in our sample, we conducted
a multiple logistic regression with stepwise selection.
Those variables with P value ≤ 0.2 in univariate analysis
2
were apt to enter the model. The χ test model and
2
Nagelkerke’s R used to evaluate the predictive ability
of the logistic model obtained. Calculation of odds ratios
(OR) considered a 95%CI and significance of P < 0.05.

Subjects

For the initial study, we included inpatients aged 18-yearold or older, hospitalized in a clinical ward and excluded
patients hospitalized with surgical indication. In the
present study, we selected all patients with a diagnosis
of CVD (e.g., CAD, congestive heart failure, Chagas
cardiomyopathy, cardiac arrhythmia or any other cardiac
disease that required hospitalization) and excluded
subjects screening positive for delirium and mild to
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Total of impatients at the University
Hospital of UFMG
(November 2013 to October 2015)
n = 2218

Total of inpatients assessed during data
collection n = 891
Inclusion criteria:
Age ≥ 18 years;
Inpatient in non-surgical ward

Did not complete data
collection phase
n = 215

Total of inpatients eligible
for the study
n = 372

Excluded cases
n = 304
Declared illitercy: 76
Refused to participate: 65
Had cognitive impairment (MoCA < 17): 52
Severe clinical condition: 45
Visual loss: 23
Unable to communicate: 14
Delirium: 7
Hearing loss: 2
Others: 20

Sample for "depression in
inpatients with CVD" study
n = 137

Figure 1 Flowchart of subjects included in the study. UFMG: The Federal University of Minas Gerais; CVD: Cardiovascular disease.

All analyses were performed using SPSS software version
20 (IBM Corporation© 2011).

significantly associated to screening positive for major
depression (Table 1).
Three factors remained statistically associated with a
positive screening for depression (Table 2) in multivariate
analysis: (1) childhood trauma; (2) moderate or severe
nicotine dependence; and (3) the number of hospital
admissions.
Patients with moderate and severe nicotine depen
dence were 8.58 times more prone to screen positive for
depression (P = 0.008).
The chance to screen positive for depression increased
11% for each hospital admission (P = 0.034) and 6%
for each point of increase in the CTQ score for childhood
trauma (P = 0.004).
The logistic model indicated that the three factors
together distinguished between positive screening for
depression or not, and correctly classified 74.6% of
2
individuals in the sample (χ : 17.974, P < 0.001, D.F. =
2
1; Nagelkerke R : 0.33).

RESULTS
Sample description

At endpoint, we included 137 subjects and found a
higher prevalence of males [n = 92 (67.2%)], a mean
age of 52.1 ± 12.5 years old and a mean educational
level of 8.5 ± 4.4 years. The most prevalent CVD
diagnoses were CAD (n = 76; 55.5%), congestive heart
failure (n = 43; 31.4%) and cardiac arrhythmia (n =
15; 10.9%). CAD, the most frequent cardiovascular
diagnosis, was not associated with positive screening for
major depression. Seventy-five (54.7%) and 23 (16.8%)
subjects presented hypertension and diabetes mellitus,
respectively.

Factors associated with positive screening for
depression

Thirty-eight (27.7%) subjects screened positive for
depression and nine (23.7%) were taking antide
pressants during hospitalization. Female sex, lower mean
educational level, greater number of previous suicide
attempts, higher level of pain, higher prevalence of
family antecedents of mental disorders, lower resilience
score and higher childhood trauma score were the factors

WJP|www.wjgnet.com

DISCUSSION
This study assessed the influence of the factors asso
ciated with positive screening for depression in a sample
of patients with CVD hospitalized in a university hospital.
After multiple comparisons, we found that positive
screening for depression was significantly associated with

109

June 22, 2017|Volume 7|Issue 2|

Barreto FJN et al . Depression in cardiovascular disease
Table 1 Factors associated with positive screening for depression (Hospital Anxiety and Depression scale - depression subscale score
≥ 8) in inpatients with cardiovascular diseases (n = 137) n (%)
Screening for depression
Sociodemographic variables
Gender
Male
Female
Age, mean (SD)
Elder (aged ≥ 60 yr)
Educational level in years (mean ± SD)
Married/lives with partner
Lives alone
Any son
Unemployed
Religion
Clinical variables
No of previous hospital admissions, mean (SD)
CAD
Congestive heart failure
Cardiac arrhythymia
Hypertension
Diabetes mellitus
Pain level, mean (SD)
Propranolol
Dependence in basic ADL
Dependence in instrumental ADL
Psychosocial variables
Family history of mental disorder
Previous suicide attempt
Moderate to severe nicotine dependence
Problematic alcohol use
Resilience score, WYS mean (SD)
Childhood trauma score, CTQ mean (SD)

Missing data (%)

P value

Yes

No

15 (39.5)
23 (60.5)
53.7 ± 11.4
15 (39.5)
7.4 ± 4.4
25 (65.8)
3 (8.1)
34 (91.9)
9 (24.3)
35 (94.6)

77 (77.8)
22 (22.2)
51.5 ± 12.8
24 (24.2)
8.5 ± 4.3
70 (70.7)
9 (9.1)
83 (84.7)
23 (23.5)
91 (91.9)

1.5
0.7
0.7
1.5
1.5
0.7

< 0.001a

7.6 ± 9.1
18 (47.4)
12 (31.6)
5 (13.3)
19 (50)
5 (13.2)
2.2 ± 2.9
8 (21.1)
10 (26.3)
2 (22.2)

5 ± 5.2
58 (58.6)
31 (31.3)
10 (10.1)
56 (56.6)
18 (18.2)
1.3 ± 2.4
12 (13.5)
14 (14.1)
4 (17.4)

5.8
0.7
8.0
0.7
76.6

0.07b
0.237
0.976
0.76
0.489
0.481
0.136
0.255
0.09
0.753

20 (20.2)
8 (8.2)
10 (10.1)
13 (18.84)
144.9 ± 14.9
37.5 ± 12.6

0.7
32.8
2.9
8.8

0.001a
0.002a
0.186
0.243
0.029b
0.004b

18 (47.4)
11 (28.9)
7 (18.4)
7 (30.4)
138.5 ± 14.5
46.4 ± 20.1

0.444
0.077
0.035b
0.723
0.857
0.272
0.917
0.595

a 2

χ test significant if P < 0.05; bMann-Whitney test significant if P < 0.05. CAD: Coronary arterial disease; ADL: Activities of daily living; WYS: Wagnild and

Young Scale; CTQ: Childhood Trauma Questionnaire.

Table 2 Logistic regression analysis of factors associated with positive screening for depression (Hospital Anxiety and Depression
scale - depression subscale score ≥ 8) in inpatients with coronary arterial disease
Variable
Moderate to severe nicotine dependence
No of previous hospital admissions
High childhood trauma severity (CTQ)
Constant

B

EP

Wald

OR

95%CI

P

2.15
0.106
0.06
-4.664

6.91
0.06
0.02
0.01

7.135
4.505
8.2
16.141

8.58
1.11
1.06
0.01

1.77-41.57
1.01-1.23
1.02-1.11
0.00-0.09

0.008
0.034
0.004
< 0.001

χ 2: 17.974, P < 0.001, D.f. = 1; Nagelkerke R2: 0.33. CTQ: Childhood Trauma Questionnaire.

childhood trauma, the severity of nicotine dependence,
and the number of previous hospital admissions. These
results partially agree with our initial hypothesis as no
association was found with some of the factors previously
related with major depression, such as: Personal and
familiar antecedents of psychiatric disorders (e.g.,
suicide attempts, addictions), pain perception, a worse
score of functionality, and a lower resilience level. To
the best of our knowledge, only one study reported
risk factors associated with depression in patients with
[30]
CVD . However, no study evaluated such a vast array
of epidemiological, clinical and psychological factors
associated with depression in patients hospitalized with
CVD.

WJP|www.wjgnet.com

Our results should be regarded considering a few
issues. First, our study has a cross-sectional design and,
as such, hinders the evaluation of causality between the
factors evaluated and major depression. Second, our
sample included patients with different types of CVD.
We have grouped the distinct disorders in a unique
group as they share common risk factors and etiological
mechanisms associated with inflammatory processes;
[30]
previous studies have adopted this same strategy .
Finally, we have not been able to assess the severity of
CVD with an objective measure within this study.
Our sample presented a rate of 27.7% of patients
screening positive for depression. This result is comparable
with previous studies, which reported a prevalence of
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13.5% to 47% of major depression in inpatients with
[16,30-33]
CVD
. Different from previous studies, that reported
only 5% of patients with CVD and depression were being
[33]
treated with antidepressants , in our sample, 23.7% of
the subjects were taking an antidepressant.
Stressful experiences during the lifespan have been
[34]
[35]
associated with CVD
and depression . Childhood
trauma is one of the most significant predictors of health
problems, life expectancy, psychiatric disorders and the
[36]
severity of clinical diseases’ courses . The occurrence of
childhood trauma can influence the development of CVD
through changes in metabolic, cardiovascular risk factors
like dyslipidemia, central obesity, and hyperglycemia.
A Dutch cohort study found that among the childhood
trauma subtypes and personality traits, sexual abuse was
the primary factor that correlated negatively with serum
[37]
cholesterol and abdominal circumference measurements .
Recurrent stressful events may induce a subtle chronic inflam
matory response, enough to contribute to the progression of
[38]
atherosclerosis and increased the risk of developing CAD .
Our results highlight the importance of the assessment
of childhood trauma in patients with CVD, as the severity
of trauma may predict depression in this population.
Clinicians must consider that one possible mechanism of
the association between childhood trauma, depression
and CVD is the disruption of the key stress-response
system, such as the catecholamine system, the hypo
thalamic-pituitary-adrenal axis, and neurotrophic factors,
in early stages of child development. The impairment
of the stress response system can influence arousal
and emotional behaviour and contribute to increase
the allostatic load, impairing brain development and
[36]
increasing the risk for psychopathology .
[30]
As reported in the paper of Caro et al , our results
point that nicotine dependence is associated with a
positive screening for depression in CVD inpatients.
Nicotine dependence is more prevalent in individuals
with depression, possibly because these subjects are
[9]
less prone to engage in smoking cessation programs
and tend to use nicotine to alleviate anxiety and dys
[39]
phoria . As other risk factors for CVD, cigarette use
has been associated with damage of the arterial wall.
Moreover, the intensification of cigarette use maintains
inflammatory response, like chronic stress, and increases
[2]
risk for depression and CVD . Also, both depression and
[2,7]
CVD increase the systemic pro-inflammatory state ,
aggravating the pathophysiological mechanisms related
[38]
to CVD and closing a vicious cycle .
Presenting a greater number of previous hospital
admissions was another factor associated with positive
screening for depression in our study. These results
agree with previous findings regarding inpatients with
[32]
several medical illnesses . Compared to those without
depression, medical inpatients suffering from depression
have longer hospital stays and higher readmission
rates. Both factors underline the burden of this affective
disorder among CVD patients, including the financial
[12,40]
burden
. Moreover, each hospital admission can
represent an acute stressor for those who experience
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it, raising negative feelings about an individual’s current
health state and prognosis, augmenting depressive
symptoms. In the same manner, a higher number of
hospitalizations may represent a proxy for CVD severity.
Other CVD severity measures were significantly asso
ciated with depression in inpatients, namely having an
implantable cardioverter defibrillator or being in func
[33]
tional class Ⅲ or Ⅳ .
How can we link these three factors to CVD and
major depression? In our view, either childhood trauma,
nicotine dependence and the number of previous hospita
lizations have been associated with stress arousal and
pro-inflammatory states. Both conditions are well-known
[36]
risk factors for major depression and CVD .
Our results demonstrate that inpatients presenting
both CVD and a positive screening for major depression
are more prone to have antecedents of childhood trauma,
nicotine dependence and a higher number of previous
hospitalizations. Clinicians may consider these factors
in the assessment of CVD inpatients at risk for major
depression. This measure can improve their treatment
approach and patients’ prognoses.

ACKNOWLEDGMENTS
We thank Mr. André A. C. de Freitas for performing the
review and editing of this paper.

COMMENTS
COMMENTS
Background

The prevalence of depression is considerably higher among individuals with
cardiovascular diseases (CVD) when compared to the general population. Both
major depression and depressive symptoms are predictors of poor outcome in
patients with CVD. Depressive disorder is frequently overlooked and untreated
in individuals with CVD.

Innovations and breakthroughs

This study assessed the influence of the factors associated with positive
screening for depression in a sample of patients with CVD hospitalized in a
university hospital. After multiple comparisons, the authors found that positive
screening for depression was significantly associated with childhood trauma, the
severity of nicotine dependence, and the number of previous hospital admissions.

Applications

The results demonstrate that inpatients presenting both CVD and a positive
screening for major depression are more prone to have antecedents of childhood
trauma, nicotine dependence and a higher number of previous hospitalizations.
Clinicians may consider these factors in the assessment of CVD inpatients at risk
for major depression. This measure can improve their treatment approach and
patients’ prognoses.

Peer-review

This is a cross-sectional survey of risk factors associated with depression in
patients hospitalized in non-surgical wards and suffering in cardiovascular
disease. As both cardiovascular diseases and depression are frequent and
possessing a great burden on the family and the society, the study is relevant
and interesting.

REFERENCES
1

111

Charlson FJ, Moran AE, Freedman G, Norman RE, Stapelberg

June 22, 2017|Volume 7|Issue 2|

Barreto FJN et al . Depression in cardiovascular disease

2

3

4
5

6

7
8
9

10

11

12

13

14

15

16

NJ, Baxter AJ, Vos T, Whiteford HA. The contribution of major
depression to the global burden of ischemic heart disease: a compara
tive risk assessment. BMC Med 2013; 11: 250 [PMID: 24274053
DOI: 10.1186/1741-7015-11-250]
Nemeroff CB, Goldschmidt-Clermont PJ. Heartache and heart
break--the link between depression and cardiovascular disease.
Nat Rev Cardiol 2012; 9: 526-539 [PMID: 22733213 DOI: 10.1038/
nrcardio.2012.91]
Fuster V, Vedanthan R. Cardiovascular disease and the UN
Millennium Development Goals: time to move forward. Nat Clin
Pract Cardiovasc Med 2008; 5: 593 [PMID: 18813335 DOI: 10.1038/
ncpcardio1353]
Maltzberg B. Mortality among patients with involutional melan
cholia. Am J Psychiatr 1937: 93
Meijer A, Conradi HJ, Bos EH, Thombs BD, van Melle JP, de
Jonge P. Prognostic association of depression following myocardial
infarction with mortality and cardiovascular events: a meta-analysis
of 25 years of research. Gen Hosp Psychiatry 2011; 33: 203-216
[PMID: 21601716 DOI: 10.1016/j.genhosppsych.2011.02.007]
Mannie ZN, Williams C, Diesch J, Steptoe A, Leeson P, Cowen
PJ. Cardiovascular and metabolic risk profile in young people
at familial risk of depression. Br J Psychiatry 2013; 203: 18-23
[PMID: 23703316 DOI: 10.1192/bjp.bp.113.126987]
Elderon L, Whooley MA. Depression and cardiovascular disease.
Prog Cardiovasc Dis 2013; 55: 511-523 [PMID: 23621961 DOI:
10.1016/j.pcad.2013.03.010]
Seligman F, Nemeroff CB. The interface of depression and
cardiovascular disease: therapeutic implications. Ann N Y Acad Sci
2015; 1345: 25-35 [PMID: 25809518 DOI: 10.1111/nyas.12738]
Penninx BW. Depression and cardiovascular disease: Epide
miological evidence on their linking mechanisms. Neurosci Bio
behav Rev 2017; 74: 277-286 [PMID: 27461915 DOI: 10.1016/
j.neubiorev.2016.07.003]
Mulle JG, Vaccarino V. Cardiovascular disease, psychosocial
factors, and genetics: the case of depression. Prog Cardiovasc
Dis 2013; 55: 557-562 [PMID: 23621965 DOI: 10.1016/j.pcad.
2013.03.005]
Botega NJ, Mitsuushi GN, Azevedo RC, Lima DD, Fanger
PC, Mauro ML, Gaspar KC, Silva VF. Depression, alcohol use
disorders and nicotine dependence among patients at a general
hospital. Rev Bras Psiquiatr 2010; 32: 250-256 [PMID: 20602014]
Sibitz I, Berger P, Freidl M, Topitz A, Krautgartner M, Spiegel
W, Katschnig H. ICD-10 or DSM-IV? Anhedonia, fatigue and
depressed mood as screening symptoms for diagnosing a current
depressive episode in physically ill patients in general hospital.
J Affect Disord 2010; 126: 245-251 [PMID: 20400184 DOI:
10.1016/j.jad.2010.03.023]
Meyer FA, Hugentobler E, Stauber S, Wilhelm M, Znoj H, von
Känel R. Depressive symptoms at discharge from rehabilitation
predict future cardiovascular-related hospitalizations. Cardiology
2015; 131: 80-85 [PMID: 25870996 DOI: 10.1159/000375231]
Lichtman JH, Bigger JT, Blumenthal JA, Frasure-Smith N,
Kaufmann PG, Lespérance F, Mark DB, Sheps DS, Taylor
CB, Froelicher ES. Depression and coronary heart disease:
recommendations for screening, referral, and treatment: a science
advisory from the American Heart Association Prevention
Committee of the Council on Cardiovascular Nursing, Council on
Clinical Cardiology, Council on Epidemiology and Prevention,
and Interdisciplinary Council on Quality of Care and Outcomes
Research: endorsed by the American Psychiatric Association.
Circulation 2008; 118: 1768-1775 [PMID: 18824640 DOI: 10.1161/
CIRCULATIONAHA.108.190769]
Rentsch D, Dumont P, Borgacci S, Carballeira Y, deTonnac N,
Archinard M, Andreoli A. Prevalence and treatment of depression
in a hospital department of internal medicine. Gen Hosp Psychiatry
2007; 29: 25-31 [PMID: 17189741 DOI: 10.1016/j.genhosppsych.
2006.08.008]
Yanzón de la Torre A, Oliva N, Echevarrieta PL, Pérez BG,
Caporusso GB, Titaro AJ, Todaro Kicyla A, Cuatz M, Locatelli M,
Nelson LM, Mac Mullen M, Baldessarini RJ, Daray FM. Major

WJP|www.wjgnet.com

17

18

19

20

21
22

23
24

25
26

27
28
29

30

31
32

33

112

depression in hospitalized Argentine general medical patients:
Prevalence and risk factors. J Affect Disord 2016; 197: 36-42
[PMID: 26967917 DOI: 10.1016/j.jad.2016.02.066]
Feinstein RE, Blumenfield M, Orlowski B, Frishman WH,
Ovanessian S. A national survey of cardiovascular physicians’
beliefs and clinical care practices when diagnosing and treating
depression in patients with cardiovascular disease. Cardiol
Rev 2006; 14: 164-169 [PMID: 16788327 DOI: 10.1097/01.
crd.0000200977.41695.43]
Fabbri RM, Moreira MA, Garrido R, Almeida OP. Validity and
reliability of the Portuguese version of the Confusion Assessment
Method (CAM) for the detection of delirium in the elderly. Arq
Neuropsiquiatr 2001; 59: 175-179 [PMID: 11400020]
Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S,
Whitehead V, Collin I, Cummings JL, Chertkow H. The Montreal
Cognitive Assessment, MoCA: a brief screening tool for mild
cognitive impairment. J Am Geriatr Soc 2005; 53: 695-699 [PMID:
15817019 DOI: 10.1111/j.1532-5415.2005.53221.x]
Trzepacz PT, Hochstetler H, Wang S, Walker B, Saykin AJ.
Relationship between the Montreal Cognitive Assessment and
Mini-mental State Examination for assessment of mild cognitive
impairment in older adults. BMC Geriatr 2015; 15: 107 [PMID:
26346644 DOI: 10.1186/s12877-015-0103-3]
Zigmond AS, Snaith RP. The hospital anxiety and depression
scale. Acta Psychiatr Scand 1983; 67: 361-370 [PMID: 6880820
DOI: 10.1016/j.genhosppsych.2007.06.005]
Botega NJ, Bio MR, Zomignani MA, Garcia C, Pereira WA. [Mood
disorders among inpatients in ambulatory and validation of the
anxiety and depression scale HAD]. Rev Saude Publica 1995; 29:
355-363 [PMID: 8731275]
Carvalho DSK. P A: Avaliação da intensidade da dor. Migrâneas
and Cefaleias 2006; 9: 164
Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies
of illness in the aged. the index of adl: a standardized measure of
biological and psychosocial function. JAMA 1963; 185: 914-919
[PMID: 14044222]
Sanchez MAS, Correa PCR, Lourenço RA. Cross-cultural adapta
tion of the “Functional Activities Questionnaire- FAQ” for use in
Brazil. Dement Neuropsychol 2011; 5: 322-327
Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M.
Development of the Alcohol Use Disorders Identification Test
(AUDIT): WHO Collaborative Project on Early Detection of
Persons with Harmful Alcohol Consumption--II. Addiction 1993;
88: 791-804 [PMID: 8329970]
Fagerström KO. Measuring degree of physical dependence to
tobacco smoking with reference to individualization of treatment.
Addict Behav 1978; 3: 235-241 [PMID: 735910]
Wagnild GM, Young HM. Development and psychometric
evaluation of the Resilience Scale. J Nurs Meas 1993; 1: 165-178
[PMID: 7850498]
Grassi-Oliveira R, Stein LM, Pezzi JC. [Translation and content
validation of the Childhood Trauma Questionnaire into Portuguese
language]. Rev Saude Publica 2006; 40: 249-255 [PMID:
16583035 DOI: 10.1590/S0034-89102006000200010]
Caro MA, Sowden GL, Mastromauro CA, Mahnks S, Beach
SR, Januzzi JL, Huffman JC. Risk factors for positive depression
screens in hospitalized cardiac patients. J Cardiol 2012; 60: 72-77
[PMID: 22436292 DOI: 10.1016/j.jjcc.2012.01.016]
Pakriev S, Kovalev J, Mozhaev M. Prevalence of depression in a
general hospital in Izhevsk, Russia. Nord J Psychiatry 2009; 63:
469-474 [PMID: 19551555 DOI: 10.3109/08039480903062950]
Yan ZY, Gu MJ, Zhong BL, Wang C, Tang HL, Ling YQ, Yu XW,
Li MQ. Prevalence, risk factors and recognition rates of depressive
disorders among inpatients of tertiary general hospitals in Shanghai,
China. J Psychosom Res 2013; 75: 65-71 [PMID: 23751241 DOI:
10.1016/j.jpsychores.2013.03.003]
Suzuki T, Shiga T, Kuwahara K, Kobayashi S, Suzuki S, Nishimura
K, Suzuki A, Omori H, Mori F, Ishigooka J, Kasanuki H, Hagiwara
N. Depression and outcomes in hospitalized Japanese patients with
cardiovascular disease. - Prospective single-center observational

June 22, 2017|Volume 7|Issue 2|

Barreto FJN et al . Depression in cardiovascular disease

34

35

36

37

study-. Circ J 2011; 75: 2465-2473 [PMID: 21791870]
Bomhof-Roordink H, Seldenrijk A, van Hout HP, van Marwijk
HW, Diamant M, Penninx BW. Associations between life stress and
subclinical cardiovascular disease are partly mediated by depressive
and anxiety symptoms. J Psychosom Res 2015; 78: 332-339 [PMID:
25736692 DOI: 10.1016/j.jpsychores.2015.02.009]
Teicher MH, Samson JA. Childhood maltreatment and
psychopathology: A case for ecophenotypic variants as clinically
and neurobiologically distinct subtypes. Am J Psychiatry 2013;
170: 1114-1133 [PMID: 23982148 DOI: 10.1176/appi.ajp.2013.
12070957]
Duarte DG, Neves Mde C, Albuquerque MR, de Souza-Duran
FL, Busatto G, Corrêa H. Gray matter brain volumes in childhoodmaltreated patients with bipolar disorder type I: A voxel-based
morphometric study. J Affect Disord 2016; 197: 74-80 [PMID:
26970268 DOI: 10.1016/j.jad.2016.02.068]
van Reedt Dortland AK, Giltay EJ, van Veen T, Zitman FG,
Penninx BW. Personality traits and childhood trauma as correlates

38

39

40

of metabolic risk factors: the Netherlands Study of Depression and
Anxiety (NESDA). Prog Neuropsychopharmacol Biol Psychiatry
2012; 36: 85-91 [PMID: 22001949 DOI: 10.1016/j.pnpbp.2011.
10.001]
Lagraauw HM, Kuiper J, Bot I. Acute and chronic psychological
stress as risk factors for cardiovascular disease: Insights gained
from epidemiological, clinical and experimental studies. Brain
Behav Immun 2015; 50: 18-30 [PMID: 26256574 DOI: 10.1016/
j.bbi.2015.08.007]
Minichino A, Bersani FS, Calò WK, Spagnoli F, Francesconi M,
Vicinanza R, Delle Chiaie R, Biondi M. Smoking behaviour and
mental health disorders--mutual influences and implications for
therapy. Int J Environ Res Public Health 2013; 10: 4790-4811
[PMID: 24157506 DOI: 10.3390/ijerph10104790]
von Ammon Cavanaugh S, Furlanetto LM, Creech SD, Powell
LH. Medical illness, past depression, and present depression: a
predictive triad for in-hospital mortality. Am J Psychiatry 2001;
158: 43-48 [PMID: 11136632 DOI: 10.1176/appi.ajp.158.1.43]

P- Reviewer: Gazdag G, Hosak L S- Editor: Song XX L- Editor: A
E- Editor: Li D

WJP|www.wjgnet.com

113

June 22, 2017|Volume 7|Issue 2|

WJ P

World Journal of
Psychiatry
World J Psychiatr 2017 June 22; 7(2): 114-120

Submit a Manuscript: http://www.f6publishing.com
DOI: 10.5498/wjp.v7.i2.114

ISSN 2220-3206 (online)

ORIGINAL ARTICLE
Observational Study

Relation of binge eating disorder with impulsiveness in
obese individuals
Cenk Ural, Hasan Belli, Mahir Akbudak, Ali Solmaz, Zuhal Dogan Bektas, Fatih Celebi
Cenk Ural, Hasan Belli, Zuhal Dogan Bektas, Department of
Psychiatry, Health Sciences University, Bagcilar Education And
Research Hospital, 34100 Istanbul, Turkey

Telephone: +90-212-4404000
Fax: +90-212-4404242
Received: December 17, 2016
Peer-review started: December 19, 2016
First decision: April 18, 2017
Revised: May 5, 2017
Accepted: May 18, 2017
Article in press: May 19, 2017
Published online: June 22, 2017

Mahir Akbudak, Department of Psychiatry, Mardin State Hospital,
47100 Mardin, Turkey
Ali Solmaz, Fatih Celebi, Department of General Surgery, Health
Sciences University, Bagcilar Education And Research Hospital,
34100 Istanbul, Turkey
Author contributions: Ural C and Belli H designed the study
and wrote the manuscript; Ural C and Belli H conducted the data
processing and analysis; Akbudak M, Solmaz A, Bektas ZD and
Celebi F collected the data.

Abstract
AIM
To investigate the levels of impulsiveness, and the
relationship between the binge eating disorder (BED)
and the levels of impulsiveness in obese individuals.
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METHODS
Two hundred and forty-one obese patients who were
included in the study and candidate for bariatric surgery
(weight loss surgery) were clinically interviewed to identify
the BED group, and patients were divided into two groups:
Those with BED and those without BED. The comorbidity
rate of groups was determined by using structured clinical
interview for DSM-Ⅳ (SCID-Ⅰ). A sociodemographic data
form including the story of previous psychiatric treatment,
structured clinical interview for DSM-Ⅳ (SCID-Ⅰ), Beck
Anxiety Inventory, Beck Depression Inventory (BDI) and
Barratt Impulsiveness Scale-11 were applied to both of the
groups.
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RESULTS
In regard to 241 obese individuals included in the study,
total score and score of attention subscale for BED (+)
group were significantly high (P < 0.05). In addition,
suicide attempt, story of psychiatric consultation, and
score for BDI were again significantly high in the BED (+)
group (P < 0.05).
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CONCLUSION
In assessment of obese individuals, assessment of
associated psychopathology such as impulsive chara
cteristics and suicide attempt in addition to disrupted
eating behaviors will allow to have a more extensive
view.

BED may be seen in general society, but is mostly seen
in obese individuals and in groups seeking a therapy for
[11]
obesity . The BED is characterized by compulsively
eating a large amount of food without balancing behavior
and it is the most common eating disorder in the obese
[7]
patients . Although the prevalence of BED varies in a
wide range in the obese population, it may be as high as
30%-57% in obese individuals seeking for a therapy and
morbidly obese individuals who are candidate for bariatric
[11-14]
surgery
. In a multi-center fieldwork including 1984
cases, the prevalence of BED was 2% in the general
population and 30.1% in the population participating in
[15]
hospital-supported weight control programs . The rate
for BED was 23.1% in a study including 281 non-obese
[16]
university students in our country . In other studies
performed on obese patients in our country again, the
[17,18]
rates for BED were 22.4% and 23%, respectively
.
Failures in the bariatric surgery are attributed to psy
chological factors and/or eating disorders rather than
[19]
technical causes . Impulsiveness may be a predictor
for poor prognosis and negative outcomes in eating
[20,21]
disorders
. The presence of BED may cause to regain
[22-24]
the weight that has been lost after bariatric surgery
.
However in our study, there was no significant differences
between the mean body mass index (BMI) of BED (+)
and BED (-) groups. The reason for this result can be
related with that BED might be affecting the recovery of
the lost body weight, not the initial weight loss.
Increasing number of literatures suggest that eating
disorders are associated with impulsiveness especially
[25,26]
when binge eating is prominent
. The literature
has studies indicating that those with BED have higher
[27-31]
impulsive characteristics
. There is a study performed
in our country that found that impulsiveness was higher
in the obese individuals than that of normal control group
[32]
and overweight . Another Turkish study showed that
morbidly obese patients had higher impulsiveness than
[33]
healthy control .
The obesity is an area where increasingly more
studies are performed about the relationship between
BED and impulsiveness. Our study has relatively higher
number of patients, including morbidly obese and
super morbidly obese patients who were candidate for
bariatric surgery. The objective of this study was to
investigate the relation of BED with impulsiveness in
obese patients and to provide a more extensive view on
assessment of disrupted eating behavior based on the
obtained results.

Key words: Binge eating; Obesity; Impulsiveness
© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Impulsiveness is a multidimensional personality
trait that leads to uncontrolled and excessive intake of
food, thus contributing to development and maintenance
of obesity. Obese patients who were included in the study
and candidate for weight loss surgery were clinically
interviewed to identify the binge eating disorder (BED)
group and patients were divided into two groups: Those
with BED and those without BED. Impulsivity, suicide
attempt, story of psychiatric consultation, and score for
depression were significantly high in the BED (+) group.
Impulsive characteristics and suicide attempt in addition
to disrupted eating behaviors will allow to have a more
extensive view.
Ural C, Belli H, Akbudak M, Solmaz A, Bektas ZD, Celebi F.
Relation of binge eating disorder with impulsiveness in obese
individuals. World J Psychiatr 2017; 7(2): 114-120 Available
from: URL: http://www.wjgnet.com/2220-3206/full/v7/i2/114.
htm DOI: http://dx.doi.org/10.5498/wjp.v7.i2.114

INTRODUCTION
Over the past 30 years, the prevalence of obesity has
been gradually increased worldwide and the obesity is
regarded as one of the major problems for community
[1,2]
health . Furthermore, obesity is a condition associated
[3]
with reduced life expectancy . Impulsiveness is a multi
dimensional personality trait that leads to uncontrolled and
excessive intake of food, thus contributing to development
[4,5]
and maintenance of obesity .
[6]
After defined by Albert Stunkard for the first time ,
research on binge eating disorder (BED) has been in
creasingly growing in time. While BED is included in the
eating disorder not otherwise specified in the DSM-IV-TR
th
(Diagnostic and Statistical Manual of Mental Disorders 4
[7]
revised edition), it is reclassified alone under a separate
[8]
title for diagnosis in the DSM-5 published in May 2013.
So, the BED is classified as a standard eating disorder
[9]
as Anorexia Nervosa and Bulimia Nervosa . Redefining
BED has not changed the diagnostic criteria, but time
criteria for incidence of BED attacks is reduced in order to
facilitate diagnosis of BED. Such changes may be seen as
increased importance of BED diagnosis category.
The binge eating behavior is largely associated with
obesity and defines a subgroup of individuals with ex
[10]
cessive eating that shows significant differences . The
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MATERIALS AND METHODS
Methods

Two hundred and forty-one obese patients were su
ccessively included in the study, who admitted to Bagcilar
Training and Research Hospital for bariatric surgery
between July 2012 and October 2013 and transferred to
psychiatry service for consultation. Thirty-four (14.1%)
of 241 morbidly obese patients were obese, 150 (62.2%)
were morbidly obese, and 57 (23.7%) were super-
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[39]

The BIS-11: Developed by Patton et al in 1995. It is
completed by patients to assess impulsiveness. Four
different sub-scores are obtained from BIS-11; total
score includes non-planning, attention and motor im
pulsivity. The higher total score from BIS-11 indicates
the higher level of impulsiveness of the patient. The
validation and safety study for Turkish version of BIS-11
[40]
was performed by Güleç et al .

morbidly obese. These individuals were included in this
study performed as part of a comprehensive review on
disorders associated with obesity. Among the individuals
included in the study, 60 (24.9%) were males and 181
(75.1%) were females. A clinical interview was performed
with obese patients to identify the BED group. The patients
were divided into two groups according to administrated
structured clinical interview for DSM-IV (SCID-I) BED
comorbidity rate. The age range for patients was between
16 and 61 years. The individuals who were illiterate, who
stated that they were unable to complete the scales, and
who voluntarily wished to discontinue during the study
were excluded from the study. The exclusion criterias
were: Having a psychological disease affecting reasoning,
substance use, pregnancy, and any disease restricting
ability to move.
The participants were administrated a sociodemo
graphic assessment form including eating habits and
diet characteristics, Beck Depression Inventory (BDI),
Beck Anxiety Inventory (BAI) and Barratt Impulsiveness
Scale-11 (BIS-11).
The volunteers participated in the study were asked to
sign an informed consent form. It was clearly explained
in detail that responses to scales provided by participants
would not affect the surgical process. Approval of ethics
committee of Bagcilar Training and Research Hospital
was obtained for the study.

Statistical analysis

The data were entered into the computer using SPSS
15.0 (Statistical Package for Social Science). The data
were assessed by parametric and non-parametric stati
stical analyses based on the distribution of data. For
quantitative evaluation, Mann-Whitney U or Student-t test
was used for pairwise comparison. Kruskall-Wallis test
2
was used for triple comparisons. χ test was performed for
qualitative evaluation. P < 0.05 was considered significant.

RESULTS
After psychiatric interviews conducted, 75 (31.1%) of
241 obese patients were diagnosed with BED. The BED
(+) group was composed of 62 (82.7%) female and 13
(17.3%) male patients. The mean of BMI of BED (+)
and BED (-) groups was compared and there were no
significant differences between values which were 46.6
and 45.5 respectively. In comparison of sociodemographic
data, no statistically significant differences were found
between groups (Table 1). Ceasing smoking cigarette in
the last six months was assessed for groups in order to
exclude the influence of ceasing smoking on the weight,
and no statistically significant differences were found.
The comparison of rates for previous psychiatric
admittance of BED (+) and BED (-) groups of obese
individuals were 49.3% and 30.1% respectively. The
differences were statistically significant (P < 0.05).
However, no statistically significant differences were
found in comparison of BED (+) and BED (-) groups 8.0%
and 3.0% respectively, for psychiatric comorbidity at the
time of study (P > 0.05) (Table 2).
The difference was statistically significant in com
parison of thinking of suicide in any phases of life of BED
(+) and BED (-) groups of obese individuals 34.7% and
15.7% respectively and previous attempts to suicide
21.3% and 8.4% respectively (P < 0.05) (Table 2).
The scores of BED (+) and BED (-) groups were
20.04 ± 11.08 and 14.77 ± 8.40, respectively, in com
parison of scores from BDI of two groups. The difference
was statistically significant (P < 0.05) (Table 3).
The groups were compared for scores from BAI and
the scores of BED (+) and BED (-) groups were 16.72
± 11.76 and 13.70 ± 9.78, respectively. The difference
was not statistically significant (P > 0.05) (Table 3).
While no significant differences were found between
BED (+) and BED (-) groups in non-planning 26.59 ± 5.32
and 25.82 ± 4.34 respectively and motor sub-scales

Materials

The sociodemographic data form: Developed by the
researchers to collect research data, this form included
sociodemographic characteristics of volunteers (age,
gender, education and marital status) and questions
about disease-related characteristics.
The structured clinical interview for DSM-IV Axis I
[34]
disorders: A diagnostic scale developed by First et al
(1997). SCID-I has been translated into Turkish and
[35]
validity and safety studies have been performed .
The BDI: One of the most frequently used scales for
mental health screening or research on depression.
It was developed by Beck in 1961. It is a self-report
measure and has 21 items with 15 including psychological
symptoms and 21 including somatic symptoms. The
highest score to get is 63. A higher score indicates
increase in complaints for depression. The cutoff score
was 17 in the study performed by Hisli for validity and
safety, and the author reported that scores equal to or
higher than 17 were able to differentiate a depression
[36,37]
requiring therapy with 90% of accuracy
.
The BAI: This inventory comprises of 21 questions.
It is a self-report measure. Each question is assessed
between 0 and 3 scores and the high scores indicate
the severity of anxiety experienced by individual. So,
total score to get from this inventory ranges from 0 to
63. This inventory was developed by Beck (1988) and
[38]
standardized for Turkish version by Ulusoy (1993).
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Table 1 Comparison of the sociodemographic and clinical characteristics of the binge eating disorder (+) and binge eating disorder (-)
group
Overall
Age
Sex
Marital status
Education level

Physically active

Females
Males
Maried
Single
Primary
Middle
High
Yes
No

Weight (kg)
BMI
Cigaret (yr)
Quit smoking in the last six months

BED (+) group

BED (-) group

P

36.49 ± 10.14

35.05 ± 9.61

37.13 ± 10.33

0.141

181
75.1%
60
24.9%
154
63.9%
87
36.1%
81
33.6%
107
44.4%
53
22.0%
179
74.3%
62
25.7%
124.82 ± 18.23
45.89 ± 6.08
6.23 ± 8.35
31 (12.9%)

62
82.7%
13
17.3%
48
64.0%
27
36.0%
28
37.3%
30
40.0%
17
22.7%
55
73.3%
20
26.7%
124.37 ± 17.57
46.69 ± 6.69
5.45 ± 7.56
6 (8%)

119
71.7%
47
28.3%
106
63.9%
60
36.1%
53
31.9%
77
46.4%
36
21.7%
124
74.7%
42
25.3%
125.03 ± 18.57
45.53 ± 5.76
6.58 ± 8.68
25 (15.1%)

0.068
0.983
0.62
0.62
0.62
0.874
0.796
0.195
0.331
0.130

BED (+): Group with binge eating disorder; BED (-): Group without binge eating disorder; BMI: Body mass index.

Table 2 Comparison of the psychiatric and suicidal features of the binge eating disorder ( + ) and binge eating disorder (-) group
Overall
Previous psychiatric admittance
Psychiatric comorbidity
Thinking of suicide
Previous attempts to suicide

Yes
No
Yes
No
Yes
No
Yes
No

87
154
11
230
52
189
30
211

BED (+) group
36.1%
63.9%
4.6%
95.4%
21.6%
78.4%
12.4%
87.6%

37
38
6
69
26
49
16
59

49.3%
50.7%
8.0%
92.0%
34.7%
65.3%
21.3%
78.7%

BED (-) group
50
116
5
161
26
140
14
152

30.1%
69.9%
3.0%
97.0%
15.7%
84.3%
8.4%
91.6%

P
0.004
0.004
0.086
0.055
0.001
0.001
0.005
0.005

BED (+): Group with binge eating disorder; BED (-): Group without binge eating disorder.

21.36 ± 4.86 and 20.21 ± 3.79 respectively of BIS-11,
total score 64.84 ± 9.75 and attention sub-scale 17.03 ±
3.24 were statistically significantly higher in the BED (+)
group (P < 0.05) (Table 4).

In the present study, the rate for attempting suicide,
defined as an impulsive behavior, was statistically sig
nificantly higher in the BED (+) group. There are data that
the rate for attempting suicide is high in eating disorders
[46-48]
where obesity and binge eating are prominent
. In
addition, a Turkish study reported that self-destructive
behavior was significantly high in the group of eating
[49]
disorders .
The relation of eating disorders with impulsiveness is
complex. Impulsiveness may be characteristic only for a
[26]
specific subgroup of eating disorders or may manifest
[50]
after eating disorder occurs . Nonetheless, there is only
little information about the influence of impulsiveness
on the eating habits of obese individuals and individuals
[51]
with BED . In the present study, BIS-11 total score
and score from attention sub-scale were statistically sig
nificantly higher in the BED (+) group. Inattention or
cognitive impulsiveness assesses making quick decisions
without thinking attentively on the matter or cognitive
[39]
instability . Obese individuals have an inhibition pro
blem against stimulus in the form of food and problem
with focusing attention, and such cognitive deficits are
[52]
much severer in obese individuals with BED . Among
eating disorders, the BED may be seen as a different
[49]
impulse control disorder . Moreover, those with BED
(+) may form a subgroup that has specific impulsive

DISCUSSION
In our study, general psychopathologic and impulsive
characteristics were evaluated and examined based
on the BED in obese patients (including 34 obese, 150
morbidly obese and 57 super-morbidly obese patients).
The previous psychiatric admittance of BED (+)
group was higher. The relevant literature has similar
[11]
results . In addition, the BED (+) group has statistically
significantly higher depressive symptoms in our study.
[14,41-44]
This is again in agreement with previous studies
.
The depression itself may contribute to persistence of
[45]
symptoms of eating disorder . Furthermore, depressive
symptoms may predispose individuals to develop binge
[11]
eating behavior . However, there were no significant
differences between the current rates for psychiatric
comorbidity diagnosis in groups during the performance
of study. This result, which is not consistent with the
literature, was attributed to the fact that study sample
included individuals who felt healthy enough to attempt
seeking for treatment of obesity.
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Table 3 Comparison of the Beck Depression Inventory and Beck Anxiety Inventory between binge eating disorder (+) and binge
eating disorder (-) group

Beck depression inventory
Beck anxiety inventory

Overall

BED (+) group

BED (-) group

P

16.41 ± 9.61
14.64 ± 10.50

20.04 ± 11.08
16.72 ± 11.76

14.77 ± 8.40
13.70 ± 9.78

0.000
0.064

BED (+): Group with binge eating disorder; BED (-): Group without binge eating disorder.

Table 4 Comparison of the Barratt Impulsiveness Scale-11 between binge eating disorder (+) and binge eating disorder (-) group

BIS-11 total
BIS-11 attention
BIS-11 motor
BIS-11 non-planning

Overall

BED (+) group

BED (-) group

P

62.84 ± 8.83
16.22 ± 3.28
20.57 ± 4.18
26.06 ± 4.67

64.84 ± 9.75
17.03 ± 3.24
21.36 ± 4.86
26.59 ± 5.32

61.93 ± 8.25
15.85 ± 3.25
20.21 ± 3.79
25.82 ± 4.34

0.018
0.010
0.072
0.275

BED (+): Group with binge eating disorder; BED (-): Group without binge eating disorder; BIS-11: Barratt Impulsiveness Scale-11.
[53]

characteristics across all obese patients . In addition,
there are studies establishing that individuals who have
both obesity and BED more commonly have comorbid
mental disorders associated with impulsiveness such
as drug dependency and attention deficit/hyperactivity
[54-56]
disorder, and many behavioral patterns
.
In studies performed on eating disorders, motor
[57,58]
[59]
impulsivity
and inattention
were higher in the
groups with prominent binge eating. In addition, many
research showed increased score for impulsiveness in
[10,31,60,61]
individuals with BED and obesity
. In a study
[51]
performed by Nasser et al
using BIS-11, individuals
with BED had higher motor impulsivity and criteria for
BED were positively correlated with scores from BIS-11.
Furthermore, the same study identified a relationship
between the variables of motor impulsivity and mood,
and suggested that this relationship might be associated
with possible serotonin transmission disorder in the
[51]
BED .
Two characteristic features of BED are associated
with impulsiveness, which are inability to stop eating,
sense of lost control, and eating in a certain time unit
in which most people would simply eat more than they
could eat. Especially, impulsive characteristics were
[62]
found to be high in those with BED . In addition, higher
rates for suicide attempt, an impulsive behavior, in the
BED (+) group suggest that it might be associated with
higher impulsiveness in this group. Although the BED
(+) group had higher scores for depression and story of
psychiatric admittance than those of other group, there
were no significant differences between the rates for
current psychiatric comorbidity at the time of study. In
assessment of data obtained from this study, it will be
reasonable to place an emphasis on impulsiveness.
For clinical efficiency, it would be useful that pro
fessionals working on eating disorders and obesity include
the presence and quantity of underlying impulsive chara
cteristics in addition to disrupted eating behavior in the
assessment process. In current research on the obesity,
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approach to preservation of weight lost after bariatric
treatment rather than losing weight is included in the
research phases that become prominent. Among many
important causes, inclusion of impulsive personality traits
in the assessment process may increase the success rate
in the field.
Limitations of our study include absence of a control
group and use of a self-report scale rather than more
objective methods to assess impulsiveness of par
ticipants. It would be useful that results obtained from
this study should cover a larger group of cases, not only
hospital samples seeking for treatment, and that this
study should be repeated with more objective diagnostic
instruments that are able to measure impulsiveness in
the behavioral dimensions.
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Abstract
AIM
To evaluate usefulness of single photon emission com
puted tomography (SPECT) with three-dimensional
stereotactic surface projection (3D-SSP) in distinguishing
between Alzheimer’s disease (AD) and depression.

Informed consent statement: All study participants, or their
legal guardian, provided informed written consent prior to study
enrollment.
Conflict-of-interest statement: The authors have no conflicts
of interest to report.

METHODS
We studied 43 patients who presented with both de
pressive symptoms and memory disturbance. Each subject
was evaluated using the following: (1) the Minimal Mental
State Examination; (2) the Hamilton Rating Scale for
Depression; (3) Clinical Global Impression-Severity scale
(CGI-S); and (4) SPECT imaging with 3D-SSP.
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Open-Access: This article is an open-access article which was
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reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

RESULTS
The MMSE scores correlated significantly with the maxi
mum Z-scores of AD-associated regions. CGI-S scores
correlated significantly with the maximum Z-scores of
depression-associated regions. Factor analysis identified
three significant factors. Of these, Factor 1 could be
interpreted as favouring a tendency for AD, Factor 2 as
favouring a tendency for pseudo-dementia, and Factor 3
as favouring a depressive tendency.
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CONCLUSION
We investigated whether these patients could be cate
gorized as types: Type A (true AD), Type B (pseudodementia), Type C (occult AD), and Type D (true depression).
The factor scores in factor analysis supported the validity
of this classification. Our results suggest that SPECT
with 3D-SSP is highly useful for distinguishing between
depression and depressed mood in the early stage of AD.

(3D-SSP) is a technique used for the statistical analysis
of SPECT images. This technique converts images of
the brains of patients with inter-individual variances in
morphological features using standard brain coordinates
to extract functional information (projected onto the
brain surface), followed by statistical processing of the
data for visual representation of the extent and severity
[3]
of the reduction in brain metabolism or brain perfusion .
This technique was initially developed to analyze positron
emission tomography (PET) images, and Minoshima
[4]
et al used 3D-SSP to show that patients with AD had
reduced glucose metabolism in the posterior cingulate
gyrus. H2150-PET analysis of patients with AD also
showed reduced perfusion in the posterior cingulate
[5]
gyrus , indicating that this technique can be used not
only for the evaluation of brain metabolism but also for
brain perfusion. 3D-SSP was first applied to SPECT by
[6]
Bartenstein et al .
The present study aimed to evaluate whether statistical
analysis of brain perfusion SPECT images by 3D-SSP was
useful for distinguishing between AD and depression.

Key words: Alzheimer’s disease; Three-dimensional
stereotactic surface projection; Single photon emission
computed tomography; Pseudo-dementia; Depression
© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: The present study aimed to evaluate whether
statistical analysis of single photon emission computed
tomography images by three-dimensional stereotactic
surface projection (3D-SSP) is useful for distinguishing
between Alzheimer’s disease (AD) and depression. The
Minimal Mental State Examination, the Hamilton Rating
Scale for Depression, and Clinical Global ImpressionSeverity scale findings correlated significantly with the
Z-scores of AD-associated and depression-associated
regions as determined using 3D-SSP analysis. Furthermore,
factor analysis identified three significant factors: Factor
1, a tendency for AD; Factor 2, a tendency for pseudodementia; and Factor 3, a depressive tendency.

MATERIALS AND METHODS
Subjects

This study included 43 patients who presented with both
depressive symptoms and memory disturbance (13
men and 30 women with a mean age of 67.7 years). All
were clinically diagnosed with depression or AD and were
ambulatory patients at the Department of Psychiatry,
Juntendo University Shizuoka Hospital, Shizuoka Japan.
The presence or absence of depressive symptoms was
checked using the 2-item Patient Health Questionnaire
[7]
depression module . Depressive symptoms were con
sidered present when either the patient or a family
member reported that the patient had at least one of
the symptoms suggesting “depressed mood” or “loss
of interest or joy”. Memory disturbance was considered
present when at least one of the signs on the observation
[8]
list for early signs of dementia was noted. Patients
showing evident signs of non-AD type dementia (vascular
dementia, dementia with Lewy body, fronto-temporal
lobar degeneration, etc.), according to clinical symptoms
or diagnostic imaging findings, were excluded from the
study. The study was approved by the Juntendo University
Shizuoka Hospital Ethics Committee. All participants pro
vided written informed consent.

Kirino E. Three-dimensional stereotactic surface projection
in the statistical analysis of single photon emission computed
tomography data for distinguishing between Alzheimer’s disease
and depression. World J Psychiatr 2017; 7(2): 121-127 Available
from: URL: http://www.wjgnet.com/2220-3206/full/v7/i2/121.
htm DOI: http://dx.doi.org/10.5498/wjp.v7.i2.121

INTRODUCTION
It is important to distinguish between depression and the
depressed mood characteristic of early stage Alzheimer’s
disease (AD), but it can be difficult to make this distinction
based solely on clinical symptoms. Brain images obtained
by magnetic resonance imaging (MRI) and single photon
emission computed tomography (SPECT) may be useful
for distinguishing between these two conditions even
at relatively early stages. Among the different imaging
modalities, SPECT has been introduced clinically for
making a differential diagnosis of early stage AD because
it can detect brain function abnormalities before the
appearance of organic changes in the brain better than
other techniques. The accuracy of SPECT for diagnosing
[1]
AD is reportedly 88% . A meta-analysis found that SPECT
has a superior specificity to clinical criteria (sensitivity 74%
vs 81%, specificity 91% vs 70%) in discriminating AD
from vascular dementia, fronto-temporal dementia and
[2]
non-dementia subjects .
Three-dimensional stereotactic surface projection
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Evaluation plan

Each patient was evaluated with following: (1) the Minimal
Mental State Examination (MMSE); (2) the Hamilton
Rating Scale for Depression (HAM-D); (3) Clinical Global
Impression-Severity scale (CGI-S) (for evaluating AD);
and (4) N-isopropyl-p-[I-123]iodine amphetamine (I-123I
IMP) SPECT images with 3D-SSP. Using the CGI-S,
AD severity was rated on a 7-point scale: 1 (normal),
2 (borderline), 3 (mild), 4 (moderate), 5 (moderately
severe), 6 (severe), and 7 (most severe).
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SPECT

surface projection data is identical to the Talairach brain
[11]
coordinates . Anatomical information was assigned to
the 3D-SSP brain surface projection data by applying
the “Talairach Daemon”, which is designed to assign
anatomical information to each pixel in accordance with
[12,13]
this coordinate system
. The statistical standard
deviation (Z-score) was determined for each region.
AD-associated and depression-associated regions
were defined as the brain regions that exhibit chara
[3-6]
cteristic perfusion reductions in the presence of AD
[14]
and depression
(AD-associated regions: Superior
parietal lobule, inferior parietal lobule, precuneus, and
posterior cingulate gyrus; depression-associated regions:
Superior frontal gyrus, middle frontal gyrus, and inferior
frontal gyrus).

Imaging was carried out while each patient lay still in a
supine position, awake but with eyes closed. 111 MBq
®
[3 mCi] of 123I-IMP (Perfusamin Injection: IMP) was
intravenously injected via the right cubital vein, followed
by SPECT imaging 15 min later using SYMBIA-E (Siemens)
with a Low-Medium Energy General Purpose collimator.
The data were projected with the following parameters:
Energy window, 159 KeV ± 15%; acquisition mode, step
and shoot; acquisition time, 30 s × 36 Views (18 min);
acquisition angle, 10°/view; rotation radius, 13.5 cm;
matrix size, 128 × 128; magnification ratio, × 1.45; and
pixel size, 3.3 mm.

Image reconstruction

Tomographic data were pre-processed with a Butter
worth filter (order, 8; cut-off, 0.26 Nyquist) and then
reconstructed from the 128 × 128 matrix of the transverse
section. The Chang method was used for attenuation
correction. The attenuation coefficient was set at μ =
0.06. Scatter correction was not used. Filtered backprojection by a Gaussian filter was employed for image
reconstruction.

Correlation coefficient

Spearman correlation coefficients (two tailed) were used
to evaluate whether the maximum Z-scores of the ADassociated and depression-associated regions correlated
with the HAM-D, MMSE, or CGI-S scores.

Factor analysis

Principal axis factor analysis with varimax rotation (df
= 21) was performed for the following variables: Age,
sex, HAM-D score, MMSE score, CGI-S score, and the
maximum Z-scores of the AD-associated and depressionassociated regions. The statistical analyses were per
®
formed in PASW version 18 for Windows.

Statistical analysis

The SPECT images were statistically analysed by 3D-SSP
[9]
and stereotactic extraction estimation (SEE) .
3D-SSP: 3D-SSP is a technique that is well-established
in usefulness for the statistical analysis of images, as
[3,4,10]
shown by previous studies
and the Society of Nu
clear Medicine. Transaxial images were selected from
the transaxial, coronal, and sagittal SPECT images for
®
statistical analysis using NEUROSTAT brain image
analysis software. Image conversion was performed
using standard brain coordinates followed by extraction
of functional information using brain surface projection
to determine the Z-score relative to the normal database
(NDB).
The results of analysis with 3D-SSP can vary markedly
depending on the NDB that is used. The NDB for this study
was derived from data for healthy volunteers aged 50-79
years old; the data were collected at facilities equipped
with the same type of SPECT system that we use. The
construction of NDB was approval by ethics committee
of each facility, and each participant provided written
informed consent. Individuals with MMSE scores of 27
or higher and MRI/magnetic resonance angiography
findings corresponding to their age were considered
healthy. The SPECT device and the settings for image
acquisition and reconstruction used to create the NDB
were identical to those used in the present study.

Evaluation criteria

Patients with HAM-D scores of 10 or higher were considered
to have depressive symptoms (HAM-D-positive). Patients
with MMSE scores of 24 or lower were considered to have
symptoms of dementia (MMSE-positive). In evaluating
the SPECT Z-score with 3D-SSP, the rating “AD-positive”
was made in cases with reduction of perfusion that were
2 standard deviations (SDs) or greater (Z-score ≥ 2.00)
in at least one of the AD-associated regions. Similarly, a
“depression-positive” rating was given to cases showing
2 SDs or greater reductions of perfusion in at least one of
the depression-associated regions.

RESULTS
MMSE-positive was confirmed in 19 cases and MMSEnegative in 24. HAM-D-positive in 14 cases and HAM-Dnegative in 29 was also confirmed. The CGI-S score was
1 in 3 cases, 2 in 11 cases, 3 in 13 cases, 4 in 13 cases,
5 in 2 cases, and 6 in 1 case. In the SPECT 3D-SSP
analysis, AD-positive in 9 cases and AD-negative in 34,
and depression-positive in 13 cases and depressionnegative in 30 was observed. The 3D-SSP results of two
representative cases are presented in Figure 1.

[9]

SEE: SEE classifies 3D-SSP brain surface projection
data to regions based on neuroanatomy and Brodmann’s
classification. This procedure involves the assignment
of anatomical and functional information to each pixel
in a given image. The coordinate system for the brain
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Correlation analysis

The maximum Z-scores of AD-associated regions
correlated significantly with MMSE (Spearman r =
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Figure 1 The three-dimensional stereotactic surface projection results of two representative cases. A: Female, 59 years old; MMSE 26, HAM-D 18, CGI 3;
showed significant reduction of perfusion in the AD-associated region (the superior parietal lobule and posterior cingulate gyrus); B: Female, 64 years old; MMSE
28, HAM-D 9, CGI 2; showed significant reduction of perfusion in the depression-associated region (the inferior frontal gyrus). HAM-D: Hamilton Rating Scale for
Depression; MMSE: Minimal Mental State Examination; CGI: Clinical Global Impression; AD: Alzheimer’s disease.
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Figure 2 Correlations between Minimal Mental State Examination scores
and the maximum Z scores of Alzheimer’s disease-associated regions.
The MMSE scores correlated significantly with the maximum Z-scores of ADassociated regions. MMSE: Minimal Mental State Examination; AD: Alzheimer’s
disease.

Figure 3 Correlations between Clinical Global Impression-Severity scale
scores and the maximum Z scores of depression-associated regions. The
CGI-S scores correlated significantly with the maximum Z-scores of depressionassociated regions. CGI: Clinical Global Impression.

-0.333, n = 43, P = 0.029) (Figure 2), but not with the
HAM-D score (Spearman r = 0.014, n = 43, P = 0.928)
or the CGI-S score (Spearman r = 0.275, n = 43, P =
0.074). The maximum Z-scores of depression-associated
regions correlated significantly with the CGI-S score
(Spearman r = 0.309, n = 43, P = 0.043) (Figure 3), but
not with the MMSE score (Spearman r = -0.189, n = 43,
P = 0.224) or HAM-D score (Spearman r = 0.047, n =
43, P = 0.763).

DISCUSSION
Classifying cases in which it is difficult to distinguishing
between AD and depression: Four-type classification
system

In the 14 HAM-D-positive cases in which it was difficult to
distinguish between AD and depression, we investigated
the use of a four-type classification system (2 × 2 =
4), based on the AD rating (positive/negative) and the
MMSE rating (positive/negative). The maximum Z scores
of depression-associated regions correlated strongly with
Factor 1 (tendency for AD) but only weakly with Factor 3
(tendency for depression). Thus, the maximum Z score
of depression-associated regions was not adopted as a
criterion for evaluation (Figure 4).
Each type was interpreted as follows. Type A (2
cases, both women) was interpreted as being “true AD
accompanied by depressive symptoms” because both AD
and MMSE were positive. Type B (3 cases, all women)
was interpreted as being “pseudo-dementia” because AD
was negative and MMSE was positive. Type C (3 cases;

Factor analysis

Three significant factors with eigenvalues over 1 were
identified (Table 1). Factor 1, a tendency for AD, i.e.,
negative correlation with MMSE and positive correlations
with CGI-S and the Z-scores of AD-associated and
depression-associated regions; Factor 2, a tendency
for pseudo-dementia, i.e., more marked in women,
positive correlations with age and HAM-D and a negative
correlation with MMSE; and Factor 3, a depressive ten
dency, i.e., negative correlation with age and positive
correlations with HAM-D and MMSE (Table 2).
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Table 1 Results of principal axis factor analysis (df = 21)

Factors

Factor 1
Factor 2
Factor 3
Factor 4
Factor 5
Factor 6
Factor 7

Total of explained variance
Sums of squares of loadings after sampling

Initial eigenvalues
Total

Proportion
of explained
variance (%)

2.422
1.223
1.166
0.805
0.598
0.500
0.285

34.603
17.478
16.656
11.502
8.538
7.144
4.078

Cumulative proportion Total
of explained variance
(%)
34.603
52.081
68.738
80.240
88.778
95.922
100.000

Proportion
of explained
variance (%)

1.961
0.982
0.484

Sums of squares of loadings after rotation

Cumulative proportion Total Proportion Cumulative proportion
of explained of explained variance
of explained variance
(%)
variance (%)
(%)

28.017
14.025
6.920

28.017
42.041
48.961

1.805
1.067
0.555

25.780
15.248
7.932

25.780
41.029
48.961

Methods to extract factors: Principal axis factor analysis. Principal axis factor analysis with varimax rotation (df = 21) was performed for age, gender,
HAM-D score, MMSE score, CGI, and the maximum Z-scores of AD-associated and depression-associated regions. Three significant factors with
eigenvalues over 1 were identified. HAM-D: Hamilton Rating Scale for Depression; MMSE: Minimal Mental State Examination; CGI: Clinical Global
Impression; AD: Alzheimer’s disease.

30

Table 2 Factor loading after varimax rotation

Age
Sex
HAM-D
MMSE
CGI
AD regions
Depression regions

Factor 1

Factor 2

Factor 3

0.103
0.061
0.135
-0.679
0.763
0.674
0.523

0.171
0.960
0.241
-0.178
-0.082
0.078
0.119

-0.504
-0.107
0.350
0.399
-0.048
0.063
0.042

DD
24
MMSE

Factors

B

D

D
C

C

C

B B

20

A
A

Factor 1 was interpreted as indicating a tendency for AD (negative
correlation with MMSE score and positive correlations with CGI-S score
and maximum Z-scores of the AD-associated and depression-associated
regions). Factor 2 was interpreted as indicating a tendency for pseudodementia (more marked in women; positive correlations with age and
HAM-D score and negative correlation with MMSE). Factor 3 was
interpreted as indicating a depressive tendency (negative correlation
with age and positive correlations with HAM-D and MMSE scores).
Colored columns represent significant correlation between the variables
and Factors. HAM-D: Hamilton Rating Scale for Depression; MMSE:
Minimal Mental State Examination; CGI: Clinical Global Impression; AD:
Alzheimer’s disease.

10

1.0

2.0

3.0

4.0

maximum Z scores of AD assoated regions

Figure 4 Schematic representation of the classification system. Types (2 ×
2 = 4 types) were determined based on the AD rating (positive/negative) and on
the MMSE findings (positive/negative). Data from individual patients are plotted
by type (A, B, C, and D) on the graph. The X-axis indicates the AD-associated
region Z-scores and the Y-axis indicates the MMSE scores. A: True AD; B:
Pseud dementia; C: Occult AD; D: True depression. MMSE: Minimal Mental
State Examination; AD: Alzheimer’s disease.

2 women and 1 man) was interpreted as being “occult
AD” because AD was positive and MMSE was negative.
Type D (6 cases; 3 women and 3 men) was interpreted
as being “true depression (non-AD)” because both AD
and MMSE were negative (Figure 4). In the analysis of
the score for each factor for each type, Type A (true AD)
had high scores for Factor 1 (tendency for AD), type B
(pseudo-dementia) had high scores for Factor 2 (tendency
for pseudo-dementia), and type D (true depression)
had high scores for Factor 3 (depressive tendency). This
finding seemed to validate the use of this classification
system. All of the Type B cases were women and Factor
2 loaded the variable “sex” to a greater amount (0.96),
indicating that women have a higher tendency for pseudodementia. Type C cases (occult AD) had high scores
for Factors 1 and 3, suggesting that Type C cases have
a strong tendency for AD while also presenting with a
depressive tendency (Figure 5).
The results of the present study indicate that the
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DD

Z-scores of AD-associated regions have high sensitivity
for the diagnosis of AD, while the Z scores of depressionassociated regions correlated only weakly with the de
pressive tendency in factor analysis and lacked specific
sensitivity for depressive symptoms.

Limitations

This study had some limitations, and more work needed.
First, only 14 patients were included in the classification
analysis, so this classification system needs to be tested
in a larger number of patients. There were differences
between sexes, and this, too, merits further study in a
larger population. Second, we excluded patients with
non-AD dementia according to their clinical symptoms or
diagnostic imaging findings. A more detailed structured
interview or more sophisticated evaluation for differential
diagnosis would help more rigorously rule out non-AD
dementia. Third, concerning the AD-associated and
depression-associated regions, it would be better to
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Factor score

caution in terms of the clinical implications.

Factor 1 (tendency for AD)
Factor 2 (tendency for pseud dementia)
Factor 3 (depressive tendency)

3.0
2.5

Conclusion

This study found that MMSE, HAM-D, and CGI-S findings
correlated significantly with the Z-scores of AD-associated
and depression-associated regions as determined using
SPECT imaging with 3D-SSP analysis. Factor analysis iden
tified three significant factors: (1) Factor 1, a tendency for
AD; (2) Factor 2, a tendency for pseudo-dementia; and (3)
Factor 3, a depressive tendency. Our results indicated that
patients presenting with both depressive symptoms and
memory disturbance could be divided into four types: (1)
Type A, true AD; (2) Type B, pseudo-dementia; (3) Type
C, occult AD; and (4) Type D, true depression. The scores
for the three factors validated the identifications of these
types. Thus, statistical analysis of I-123 IMP perfusion
SPECT images using 3D-SSP shows great promise for
distinguishing between depression and the depressed
mood that is characteristic of early stage AD.
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Figure 5 Scores for each factor for each type. Type A cases (true AD)
had high factor scores for Factor 1 (tendency for AD); Type B cases (pseudodementia) had high factor scores for Factor 2 (tendency for pseudo-dementia);
and Type D cases had high factor scores for Factor 3 (depressive tendency),
thus validating the type determination method. Type C cases (occult AD)
had high factor scores for Factors 1 and 3, suggesting that this type shows a
strong tendency for AD while also presenting with a depressive tendency. AD:
Alzheimer’s disease.
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COMMENTS
Background

In clinical practice, it is often difficult to distinguish between depression and
the depressed mood seen in the early stage of Alzheimer’s disease (AD).
Among the different imaging modalities, brain perfusion single photon emission
computed tomography (SPECT) has been introduced clinically for making a
differential diagnosis of early stage AD because it can detect brain function
abnormalities before the appearance of organic changes in the brain better than
other techniques.

conduct a more detailed analysis of the individual areas.
The definition of depression-associated regions needs
to be reviewed because the Z-scores of these regions
failed to show specific sensitivity. The validity of the
definition of these regions for distinguishing between
AD and depression must be established based on future
evaluations or meta-analyses of larger samples. Kang
[15]
et al
used SPECT and found that AD patients with
clinically significant depression had significantly lower
perfusion in the right orbitofrontal and inferior frontal gyri
than non-depressive AD patients, whereas AD patients
with clinically significant apathy had had significantly
lower perfusion in the right amygdala, temporal, posterior
cingulate, right superior frontal, postcentral, and left
[15]
superior temporal gyri than non-apathetic AD patients .
Thus, there may be some overlaps between AD- and
depression-associated regions. On the other hand,
[16]
Terada et al
investigated the cerebral blood flow
of AD patients with depressive symptoms, excluding
the effect of apathy and anxiety. They found that the
dorsolateral prefrontal area was significantly involved in
the pathogenesis of depressive symptoms in AD, and
that the area on the left side in particular may be closely
[16]
related to depressive symptoms . In the future, ADand depression-associated regions should be better
defined to differentiate between depression and anxiety/
apathy. Fourth, the use of this classification system to
identify Types A-D requires validation by prospective
observation. Fifth, although clinicians often find that
cognitive impairment symptoms respond to treatment
for depression, a substantial proportion of patients with
pseudo-dementia will develop dementia during followup. Therefore, the use of SPECT findings to distinguish
between AD and depression should be viewed with
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Research frontiers

Three-dimensional stereotactic surface projection (3D-SSP) is a technique used
for the statistical analysis of SPECT images.

Innovations and breakthroughs

The present study aimed to evaluate whether statistical analysis of brain
perfusion SPECT images by 3D-SSP was useful for distinguishing between AD
and depression. As results, factor analysis identified three significant factors.
Of these, Factor 1 could be interpreted as favouring a tendency for AD, Factor
2 as favouring a tendency for pseudo-dementia, and Factor 3 as favouring a
depressive tendency. Furthermore, the authors investigated whether these
patients could be categorized as types: Type A (true AD), Type B (pseudodementia), Type C (occult AD), and Type D (true depression). The factor scores
in factor analysis supported the validity of this classification.

Applications

The authors’ results suggest that SPECT with 3D-SSP is highly useful for
distinguishing between depression and depressed mood in the early stage of AD.

Terminology

3D-SSP: Three-dimensional stereotactic surface projection is a technique used
for the statistical analysis of SPECT images. This technique converts images of
the brains of patients with inter-individual variances in morphological features
using standard brain coordinates to extract functional information (projected
onto the brain surface), followed by statistical processing of the data for visual
representation of the extent and severity of the reduction in brain metabolism or
brain perfusion.

Peer-review

This is an interesting study on the use of SPECT in differentiating depression
from dementia.
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Abstract

Institutional review board statement: This case report was
exempted from IRB standards of University of Milan.

Increasing evidence shows that cognitive impairment
and brain abnormalities can appear early in the first
episodes of schizophrenia, but it is currently debated how
brain changes can correlate with clinical presentation of
schizophrenic patients. Of note, this report describes the
case of a young schizophrenic male presenting parietal
magnetic resonance/positron emission tomography
abnormalities and cognitive impairment, documented
by specific neuropsychological tests. In our knowledge
only few studies have investigated if neuropsychological
abnormalities could be concomitant with both structural
and functional neuroimaging. This case shows that
impairment in specific cognitive domains is associated
with structural/functional brain abnormalities in the
corresponding brain areas (frontal and parietal lobes),
supporting the hypothesis of disconnectivity, involving a
failure to integrate anatomical and functional pathways.
Future research would define the role of cognitive impair
ment and neurodegeneration in psychiatric nosography
and, in particular, their role in the early phases of illness
and long-term outcome of schizophrenic patients.
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Core tip: Schizophrenia is associated with impairment
in executive function, verbal memory, verbal fluency
and attention. Neuropsychological tests are associated
with structural and functional brain alterations. This
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of 9 mo . Baseline score at Positive and Negative
[13]
Syndrome Scale was 84, while baseline score at Brief
[14]
Psychiatric Rating Scale was 55 . In the first days of
admission patient underwent to neuropsychological tests,
cerebral MR and cerebral PET.
A neuropsychological battery was designed to encompass
[15]
the areas believed to be affected by Schizophrenia .
Results and standard scores are summarized in Table 1.
Patient’s neurocognitive performances provided evidence
for impairment in the following domains: Executive function
(Cognitive Estimation, Verbal fluency, Trail Making Test),
verbal memory, verbal ability (Boston Naming Test,
phonemic Verbal Fluency) and attention (Visual Search,
Trail Making Test). In addition, the patient failed in two
[16]
Wechsler Adult Intelligence Scale
subscales: Verbal
Comprehension Index and Perceptual Organization Index.
MR was performed using a circular polarized head coil
and included Turbo Spin-Echo T1-weighted sequences,
T2-weighted sequences and FLAIR. Imaging in three
planes was performed using 5-mm slice thickness. MR
revealed normal-sized ventricles, normal-sized subara
chnoidal spaces, no abnormalities in gray matter, but
[4]
bilaterally soft hyper-intensities in superior parietal lobe
periventricular white matter.
Fluorodeoxyglucose (FDG) was injected in condition
of rest and fasting and after 30 min three-dimensional
scan was performed. The images were compared to a
cohort of normal ones. Fluoro-D-Glucose PET (Figures 1
and 2) showed glucose frontal and parietal lobes hypometabolism bilaterally. No further abnormalities in FDG
distribution were observed.
MR and PET were performed by neuroradiologists
collaborating within our department.
Of note, neuropsychological results are consistent
with outlined MR abnormalities and PET images (fronto[17]
parietal abnormalities) .

case report is an example of the potential correlation
between clinical symptoms (e.g. , cognitive impairment)
and brain changes. These data may help in the prediction
of possible outcome of schizophrenia patients.
Grassi S, Orsenigo G, Serati M, Caletti E, Altamura AC, Buoli M.
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INTRODUCTION
A number of data would indicate schizophrenia as a
[1]
progressive neurodegenerative disorder whose outcome
[2]
is influenced by many biological and clinical factors .
Of note, recent literature shows that neuropsychological
[3]
deficits at onset may predict the clinical course of illness
being often associated with frontal and parietal lobe
[4-6]
dysfunctions . Moreover, a recent trial found that brain
abnormalities of schizophrenic patients change according
to age at onset. In particular, early onset patients show
parietal abnormalities, while adult onset patients exhibit
[7]
frontal and temporal ones .
[8-10]
To our knowledge there are few studies
associating
cognitive frontal and parietal deficits with structural
[magnetic resonance (MR)] and functional neuroimaging
[positron emission tomography (PET)] and the anato
mical and functional relationships underlying this deficit
remain to be elucidated. Dysconnectivity, a failure in
functional integration, is considered a key mechanism
in the pathophysiology of cognitive impairments (in
particular working memory performance) in individuals
[11]
with schizophrenia .
The present paper deals with a recent diagnosed
schizophrenic patient showing frontal and parietal lobe
MR/PET abnormalities clinically associated with deficits
in the corresponding cognitive domains.

DISCUSSION
The present case report confirms data from literature of
[18,19]
early cognitive deficits in the course of schizophrenia
and neuroimaging parietal abnormalities in early onset
[7,20,21]
schizophrenic patients
. In addition, the corre
spondence between cognitive deficits and morphological/
[22]
functional brain alterations
contributes to clarify the
influence of brain changes in schizophrenia clinical
presentation as well as to support the hypothesis of
[23,24]
schizophrenia as a neurodegenerative disorder
.
Recent trials found that brain abnormalities are more
[25-27]
severe in patients with a longer duration of illness
,
novel antipsychotics are promising molecules for their
[28,29]
efficacy in stopping the neurodegenerative process
. In
this context cognitive and neuroimaging follow-up of our
case can be useful to discriminate if neurodegenerative
process of schizophrenia progresses in the course of
[24,30,31]
illness or it is specific of early stages
. Finally, it
would be important in the future to define the role of
neuroimaging abnormalities in influencing outcome. MR

CASE REPORT
The patient was a 19-year-old man admitted in our
department. The patient showed nor psychiatric comor
bidity with an Axis Ⅰ disorder neither personality disorders.
A neurological exam, performed by a neurologist, was
negative. Diagnosis of undifferentiated schizophrenia
and exclusion of comorbid conditions were assessed
through the administration of semi-structured interviews
based on DSM-Ⅳ criteria (SCIDⅠand Ⅱ). Patient had
family history for psychiatric disorders: The father was an
alcohol abuser, one schizophrenic uncle (father’s brother)
committed suicide and the grandmother in mother line
was affected by bipolar disorder. At the admission in our
ward the patient was drug-naïve and showed persecutory
delusion, auditory hallucinations, thought/behavioural
disorganization and a duration of untreated psychosis
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Table 1 Neuropsychological results
Test

Patient score

Mini-mental state examination
Executive functions: Tower of London
Frontal assessment battery
Cognitive estimation task
Bizarreness
Problem solving: Raven’s progressive matrices
Assessment of cognitive impairment in memory
Verbal memory and learning
Digit Span
Verbal Learning
Recall of prose: Immediate and after 10 min
Spatial short-term memory (Corsi test)
Attention and speed information processing
Trail making test
Part A
Part B, dual task
Part B-A
Visual search
Verbal fluency
Phonemic
Categories
Language
Boston naming test
Token test
Wechsler adult intelligence scale-revised

Normal value

Result

27.19
25
15.98
19.97
6
29.05

24-29.19
20-36
13.5-17.3
0-18
0-4
18.6-33.05

Normal
Normal
Normal
Failed
Failed
Normal

Z-score
0.45
-0.75
-0.95
2.43
4
0.89

5.75
10.50
3.50
4.50

3.75-8.75
6.50-21.50
8.00-27.50
3.50-8.50

Normal
Normal
Failed
Normal

-0.4
-0.93
-2.92
-1.20

33
161
128
34.25

< 93 s
< 282 s
< 186 s
31-51.25

Normal
Normal
Borderline score
Borderline score

-1.36

23
32

17-59
25-58

Borderline score
Normal

-1.43
-1.15

31
32
General IQ = 75 (verbal IQ = 81;
performance IQ = 74)
VCI = 5.5; POI = 6.25

43-60
29-36
80-120

Failed
Normal
Borderline score

-4.82
-0.29
-2.50

The standard scores, reported in the second column, are calculated considering a normal population. Our patient’s scores, adjusted for age, sex and
education are shown in the first column next to each test. A score is considered pathological when the score is present less than 5% of the normal
population. Sometimes normal scores are considered pathological due to the clinical condition and the global performance. VCI: Verbal comprehension
index; POI: Perceptual organization index.
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Figure 1 D-glucose (fluorodeoxyglucose) positron emission tomography, transversal sections. Pointer 1 displays the frontal lobe hypo-metabolism; pointer 2
displays the parietal lobe hypo-metabolism.
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Figure 2 Fluoro-D-glucose (fluorodeoxyglucose) positron emission tomography, coronal sections. Pointer 1 displays the frontal lobe hypo-metabolism; Pointer
2 displays the parietal lobe hypo-metabolism.
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