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Abstract

Background: Obsessive-compulsive disorder is a challenging disease in terms of remission rates and treatment approaches. All theoretical approaches are needed
for a better understanding. Compared to other theories, it has not been examined sufficiently from the perspective of gestalt theory in the literature. Objective: To
examine and compare the Gestalt Contact Styles of patients with obsessive-compulsive disorder (OCD) and the Control Group and to examine the relationship
between Gestalt Contact Styles and OCD symptoms. Methods: 50 OCD patients were compared with the healthy control group. All patients were evaluated with
the Yale Brown Obsessive-Compulsive Scale (Y-BOCS), the Padua Inventory (PI), and the Gestalt Contact Styles Scale-Revised Form (GCSS-RF). For the control
group, GCSS-RF was applied. Results: The scores of the OCD patients for GCSS-RF “Retroflection” and “Deflection” subscales were significantly higher than the
Control Group. Statistically significant high scores were found between the subscales of Padua Inventory “contamination obsessions and washing compulsions”,
“obsessional thoughts”, “obsessional impulses” and “checking compulsions” subtypes and Gestalt contact styles in the Patient Group in a symptomatological
examined manner. With these findings, in terms of Gestalt Contact Styles, it is seen that the difference between Patient and Control Groups is significantly dif-
ferent. There was no significant relationship between the Yale-Brown total score of the Patient Group and the GCSS-RF subscales. Discussion: In conclusion,
the findings of the study showed significant differences in terms of Gestalt Contact Styles (Retroflection, Contact, Deflection, Desensitization, Confluence) in
Patient and Control Groups and OCD symptoms. These results are important to Gestalt Therapists in terms of shedding light on the therapeutic intervention

to be done for an OCD patient and contributing to the literature.

Uniibol H, Topaloglu M / Arch Clin Psychiatry. 2020;47(1):1-6

Keywords: Obsessive-compulsive disorder, gestalt theory, contact styles.

Introduction

Obsessive-compulsive disorder (OCD) is a mental health disorder
that causes low social and occupational functioning in addition to
low quality of lifet2. OCD is characterized by two main symptoms:
obsessions and compulsions. Obsessions are persisting, intrusive
thoughts or images? leading to lasting worries and compulsions that
are repetitive compensatory behaviors to reduce obsessions-related
anxiety. In Salkovskis* (1985), Beck’s (1976) cognitive OCD theory
of cognitive anxiety theory argues that the main problem of OCD is
not their own ideas (ie, obsessions). Those who are OCD are more
negative and more conscious of this belief in obsession than what
is seen in other peoplet. Cognitive behavior therapy (CBT) and
exposure-based interventions are first-line psychological treatments
for OCD, but only 50% of people benefit from treatment when
considering treatment rejection and quitting ratess7. For the last
two decades, special efforts have been made to clarify the nature and
content of the assessment of obsessions, but nevertheless have not
resulted in any improvement in treatment. Most treatments for OCD
currently focus on symptom reduction (ie, exposure and response
prevention)s. However, interpersonal difficulties in the treatment
of OCD are also subject to special attention?. Previous research has
shown that factors such as low self-esteem, avoidance of activities
and people, lack of closeness in relationships and fear of rejection
by others in OCD patients are causing an increase in obsessions and
compulsions!o.

Historically, other factors linked to OCD have been guilt or moral
sensitivity issues!! and have begun to be re-examined as potentially
critical factors in continuation of obsessions over time!2. The role
of moral emotions in OCD, especially because of guilt or failure,
has long taken a place in OCD phenomenology!!1315. Mancini et al.
(2004) have shown that raising a sense of guilt and a high sense of
responsibility brings more control and more hesitation (ie, obsessive-

compulsive tendencies) in a task, more than just individuals who
have a high sense of responsibilityte.

Doron and his colleagues point out that OCD individuals have
a domain of self-concept in which morality is highly valued, but
they feel inadequate!”. Zhong and Liljenquist (2006) observed that
threats to their moral competence in healthy individuals increased
their desire to clean themselves! (e.g. antiseptic wipes); This has
significantly reduced negative moral sentiments (e.g. guilt, regret,
etc.) and increased other compensatory behaviors (e.g. voluntary
restoration of moral self-esteem to help another work)z.

The literature also shows that another moral emotion, shame,
plays an active role in OCD individuals. It shows that both the
shame sensitivity and the changes in shame are related to changes
in the severity of symptoms2. Most of those with OCD approve
rituals of hiding from others?!. Given the role of thought-action
fusion in OCD, it is not hard to imagine that fears of accidental
harm to others, pollution of others, or unacceptable thoughts (in
other words, sinners, deliberate harm to others, sexual deviance)
can cause humiliation.

Shame is a feeling that reflects self-evaluation, such as guilt; such
emotions cause not just behavior, but the entire self as negative2.
For this reason, these emotions tend to be excluded from the
field of awareness. Different therapeutic approaches deal with the
concept of awareness. Cognitive behavioral therapies have enriched
themselves by adding the concept of awareness to their theories,
while the Gestalt approach considers that consciousness is the main
goal of therapy. The eastern meditation advocates that by using
the generic awareness as a base, the individual can focus on the
following events by accepting the opinions and feelings of himself
and others?. Increasing interest in the concept of awareness has led
to an increase in the importance of the “now and here” approach.
The “now-and-here” approach underlying the base methodology
of the existentialist approach is one of the most common concepts
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adopted by humanist-existentialist approaches. Lately, like cognitive
behavioral therapy, many therapies have begun to incorporate the
“now-and-here” approach into their theories.

The Gestalt approach is an approach under the umbrella of
humanist approaches. It was developed in the 1940’ by Fritz Perls,
Laura Perls and Paul Goodman?. Considering the basis on which
the Gestalt therapy approach is based, it can be understood that it is
shaped by various theories and opinions such as humanist approach,
existential approach, phenomenological approach, holistic view, field
theory and Far Eastern philosophy. Gestalt therapy focuses on the
present time and adopts the now and now approach. On the other
hand, the basic concepts addressed by Gestalt application are concepts
such as awareness, communication, forms of communication,
personal responsibility?s. Awareness is a form of experience that
is defined as the relationship between the present reality and the
individual’s own being2e-28. Awareness involves the accumulation of
knowledge about communicating with other people, responsibility
for election, self-acceptance, insight, and preconscious?.

Another strength of Gestalt is a new and deeper understanding
of what we mean by support in a relational domain model. In earlier
Gestalt’s individual self-model, embarrassment was understood
more simply as a sense of inferiority?. The approach to work with
emotional dynamics later claimed that instead of disgracing, assessed
shame as the adaptation to social life and claimed that an empathic
dialogue could grow?. For this reason, empathic understanding
through dialogue is seen as an important part of the change
process. Investigating the feelings of guilt and embarrassment and
determining how the client keeps the obstacles that prevent the
client from resolving this conflict is one of the basic goals of the
therapeutic approach. Gestalt therapy does not categorize clients
according to DSM-5 criteria. Although incompatible with a particular
diagnostic context, Gestalt therapy can be adapted to the therapist’s
ability to work with various disorders. Seligman and Reichenberg
(2015) stated that gestalt therapy can be successfully used with the
following disorders: emotional disturbances, anxiety disorders,
somatoform disorders, artificial disorders, adjustment disorders and
some personality disorders or personality traits (evasive, addictive,
narcissistic, histrionic and obsessive compulsive disorders)!. While
observing various case studies and literature reviews, it is clear that
Gestalt therapy may be useful with a wide range of mental health
problems, including, but not limited to, depression3®, post-trauma,
bipolar disorder®, borderline personality disorder and self-harm33),
stress disorder, substance abuse, anxiety34, bulimia nervosass,
schizophrenia’ and dementia’.

Other important concepts in the Gestalt approach are
communication and communication styles. These concepts explain
how individuals communicate and how they adapt to or differ from
their needs and environments. Communication is seen as a source
of life for growth. It is also necessary for survival and change3s
because the individual exists as part of a particular circle. According
to the Gestalt approach, communication means contacting the self
and the environment without losing their personality?”. In fact, all
people interact with each other. Nevertheless, it is important to be
conscious of how contact is maintained in the process of contact
(accommodation variance). How to contact is about communication
styles. In line with the principles of the Gestalt approach, there are
basically six contact styles: retroflection, desensitization, confluence,
projection, deflection, and introjection. It is necessary to raise
awareness in order to be able to realize the communication styles. It is
also important to raise awareness about communication styles because
it helps the individual to understand their resistance and unfinished
businesses. Contact is an inevitable part of change and growth?s.

Methods

Participants

This study’s universe consisted of voluntary patients, who had
obsessive-compulsive disorder at the ages of 18-65 who were treated

remotely at the NP Feneryolu Medical Center (N = 32) and Erenkdy
Mental and Neurological Disorders Training and Research Hospital
(N = 18). A group of 50 patients were targeted. Sixty-five patients
were interviewed by psychiatrists working in the hospital who made
their diagnoses and guiding. It was composed of patients who had
been followed up with OCD diagnosis for more than 1 year and
had not received any psychotherapy treatment other than drug
treatment. 5 people stated that they did not want to be included in
the study and 10 people were not included in the study because of
the additional diseases such as depression and social phobia which
were also confirmed during the interview. After reaching 50 people,
relatives of patients with similar socio-cultural characteristics
and no active psychiatric illness were tried to reach 50 healthy
volunteers who were included in the control group of the hospital
staff. Especially gender and age ranges are considered. A total of
100 patients were enrolled in the study, 50 patients (28 female, 22
male, N = 50) with OCD and 50 healthy volunteers (29 female, 20
male, 1 unspecified, N = 50). Uskiidar University Ethics Committee
of Non-Invasive Researches approved the study (No: B.08.6.YOK.2.
US.0.05.0.06/2017/140, Date 05.06.2017).

Measures

Yale-Brown Obsessional Compulsion Rating Scale (Y-BOCS)

In 1989, it was developed by Goodman, Price and Rasmussen
to measure the type and total severity of Obsessive-Compulsive
symptoms#41, The scale is prepared for semi-structured interviews.
The scale consists of 19 items and the evaluation is made by the
clinician. Each question score ranges from 0-4. Only the first 10
items (except items 1b and 6b) are used to obtain the total score.
Obsessions (1-5), compulsions (6-10) subscores and OCD total
scores (1-10) are scored separately and the highest score is 40.
The Y-BOCS total score is the sum of these top ten items. The
Turkish validity and reliability study of the scale was conducted by
Karamustafalioglu et al. in 19934. The Cronbach alpha coefficient
of the scale was found to be 0.81.

Padua Inventory (Pl)

Padua Inventory is a measure of the severity of the disease and
the determination of the predominant symptom distribution in
patients with obsessive-compulsive disorder. In addition, it allows
the determination of individual severity of differentiated symptoms.
Besiroglu et al. performed the validity and reliability studies of the
Padua Inventory together with the original 60 questions# and the
41-question forms# adapted in 1992. The reliability of this inventory,
which was adapted to Turkish in 2005, is 954. The Padua inventory
has five subscales: Contamination Obsessions, Obsessive Thoughts,
Obsessional Impulses, Checking and Preciseness. Each item is scored
between 0-4 according to the response style. The score ‘0’ in the test
items corresponds to the absence of any indication or disturbance
of the depicted statement, and the score of ‘4’ corresponds to the
experience of being overly disturbed or annoying. The total score
reflects the level of discomfort arising from all obsessive-compulsive
symptoms, it comprises from total score belonging to each subscale
and sum of all subscales.

Gestalt Contact Styles Scale-Revised Form (GCSS-RF)

Experimental examination of the contact styles of Gestalt was first
carried out by Byrness in 1975. Kepner (1982) developed the Gestalt
Contact Styles Scale (GCSS) from the work of Byrness. In 1986,
Woldt and Kepner created a 100-item Likert-type Gestalt Contact
Styles Scale Revised Form Scale by adding 24 items and increasing
the quality of the scale that Kepner developed.

According to the Gestalt theory, the scale that was developed to
measure the dominant forms of contact, which is of great importance
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in terms of the ways to be followed in diagnosis and therapy, was
made usable in our country in 2002 by Aktas and Dag. As a result
of the validity and reliability study, the GCSS-RF 5 factors were
separated from 100 items to 61 items (contact, confluence, deflection,
retroflection, emotional desensitization). For the 5 factors, the
Cronbach Alpha validity coeflicient of the scale was changed between
53 and 84. The options of this scale, which are between 1 and 5 Likert
types, are “very suitable for me”, “suitable for me”, “undecided”, “not
suitable for me” and “not for me at all”. Separate scores are reached
for each sub-dimension, and high scores indicate that related styles
of contact are more dominant.

Work design

The analysis of the data was made with the SPSS 23 program and
worked with a 95% confidence level. In the analysis, parametric tests
(Independent Groups T Test, One-Way ANOVA) and nonparametric
tests (Mann Whitney, Kruskal Wallis) were used, provided that both
groups provided the assumption of normal distribution. Participants’
variance according to demographic variables of Padua Inventory and
sub-dimensions and Returning Points According were analyzed with
Mann Whitney and Kruskal Wallis tests and ANOVA and t-tests were
used to analyze the Deflection, Contact, Confluence and Emotional
Desensitization scores according to differences in demographic
variables. In addition, a Correlation Test was applied to determine the
direction and strength of the linear relationship between the variables.

Results

Table 1 shows the distribution of patients and control groups
according to their demographic characteristics. Among the
participants who were sick, the rate of those 25 years and under was
32.0%; The proportion of those between the ages of 26-34 is 46.0%;
The proportion of those aged 35 and over is 22.0%; The proportion
of women was 56.0% while the proportion of men was 44.0%; The
proportion of married persons was 43.5% while the proportion
of single persons was 56.5%; The proportion of primary school
graduates was 4,0%; The proportion of those with a secondary school
diploma was 12,0%; The proportion of those who have graduated
from high school was 40,0%; The proportion of those who have a
bachelor’s degree was 40,0%; The proportion of master degree holders
was 4,0%; The proportion of those with a poor economic status was

4.0%; The proportion of those with middle-class economic status was
86.0%; The proportion of those with upper class economic status was
10.0%; The proportion of current employees is 42.0%.

In the control group, The rate of those 25 years and under was
26.5%; The proportion of those between the ages of 26-34 was 44,9%;
The proportion of those aged 35 and over was 28.6%; The proportion
of women was 59.2% while the proportion of men was 40.8%; The
proportion of married persons was 47.9% while the proportion
of single persons was 52.1%; The proportion of those who have
graduated from secondary school was 4.1%; The proportion of those
who have graduated from high school was 24.5%; The proportion of
those with a bachelor’s degree was 55.1%; The proportion of master
degree holders was 16,3%; The proportion of those with middle-class
economic status was 89,8%; The proportion of those with upper-class
economic status was 10.2%.

Table 2 shows the findings of the Shapiro-Wilk normality
analysis in order to examine the normality of the scores. According
to the Shapiro-Wilk normality analysis conducted to examine the
normality of the scores, Padua Inventory, and its subscales and return
scores were not normally distributed (p < 0,05); Deflection, Contact,
Confluence, and Emotional Desensitization scores were normally
distributed (p > 0,05).

In Table 3, Patient and Control Group scores of GCSS-RF
Deflection, Contact, Confluence, and Emotional Desensitization
subscales, t-test results were compared. Since the GCSS-RF
Retroflection scores were not normally distributed, the rank averages
and the Mann-Whitney analysis were compared (Table 4).

There was a statistically significant difference in Retroflection
points between Patient and Control Groups, which was much
higher in the patient group than in the rank average group (p <
0.001) (Table 4).

There was statistically significant difference between Patient and
Control Groups in terms of Deflection score (p < 0,001), Contact
score (p < 0,001) and Emotional Desensitization score (p < 0,01).
When looked into average scores, while Deflection score is greater in
the patient group, Emotional Desensitization and Contact dimension
scores are greater in the control group. There was no statistically
significant difference between the Patient and Control Groups in
terms of the Confluence sub-dimension (p > 0.05) (Table 3).

Table 5 contains the Correlation Test findings for the scores the
Patient Group received from the scales. There was no significant
relationship between the Y-BOCS score and Gestalt Contact Styles

Table 1. Patient and control group distributions by demographic characteristics

Patient Control
n % n %
Age 25 age and below 16 32,0 13 26,5
26-34 ages 23 46,0 22 44,9
35 age and above 1 22,0 14 28,6
Gender Female 28 56,0 29 59,2
Male 22 44,0 20 40,8
Marital Status Maried 20 435 23 47,9
Single 26 56,5 25 52,1
Education Status | Primary School 2 40 0 0,0
Secondary School 6 12,0 2 4.1
High School 20 40,0 12 24,5
Undergraduate 20 40,0 27 55,1
Graduate 2 40 8 16,3
Postgraduate 0 0,0 0 0,0
Socioeconomic | Low 2 4,0 0 0,0
Status Middle 43 86,0 44 89,8
High 5 10,0 5 10,2
Are you working | Yes 21 42,0 38 77,6
now? No 29 58,0 11 224
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in the Patient Group (p > 0.05). A strong positive relationship was
found between the Obsessive Thoughts subscale and the Retroflection
subscale (r = 0,505; p < 0,001), a strongly positive relationship
between the Obsessive Thoughts subscale and the Deflection subscale
(r =0,556; p < 0,001), and there is a positive moderate correlation
between the Obsessive Thoughts subscale and Confluence sub-
dimension (r = 0.304, p < 0.05). There was a negative correlation
between Contamination Obsession subscale and Deflection score
(r=-0,329; p < 0,05). There is a positive moderate relationship (r =
0.344, p < 0.05) between the Checking subscale and the Return score.
There is a positive positive correlation between Checking score and
Deflection sub-dimension (r = 0.447, p < 0.01). Of the Patient Group
there was a strong positive correlation (r = 0,283, p < 0,05) between
the Obsessional Impulses and Retroflection subdimension, there
was a moderate positive correlation (r = 0,403; p < 0,01) between the
Obsessional Impulses subdimension and the Deflection score. There
is a positive weak correlation between the Padua Inventory and the
Retroflection sub-dimension, a weak positive relationship between
the Deflection sub-dimension and a weak positive relationship
between the Confluence sub-dimension (Table 5).

Discussion

Our study looked at the differences between OCD and Gestalt contact
styles in the healthy population and with the symptoms of OCD
patients. According to our results, there was a significant difference

between gestalt contact styles in OCD patients and control group.
In particular, the “Retroflection” contact style is considerably higher
than the control group. This style of contact is a style of contact
that the person returns to himself instead of providing it from the
outside. They can not express their needs, feelings, and are associated
with an intense sense of guilt and responsibility+. Especially,
instead of expressing their emotions, they succeed in stopping
these emotions by exhibiting their behaviors#. This can be likened
to the compulsive behavior of an OCD patient. In the correlation
analysis we conducted, there was a high level of correlation with
obsessive thoughts, and significant low-level correlation with
obsessional checking and obsessional impulse subdimensions. The
obsessive thoughts sub-dimension has the features of disappearance,
uncontrollability, guilt, embarrassment and incompletenesss.
Retroflection contact style users cannot meet the needs directly,
and it always leads to an unfulfillment of needs. In the style of an
unhealthy retroflection contact, this style of contact turns into a habit,
becoming chronic and unnoticeable. Kepner (2014) underlines that
those who are shy, bulky, nervous, mixed-minded individuals have
negative feelings about themselves and have a high score on the
“Retroflection” contact styles. In addition, Byrness (1975) associates
personality traits such as showing depressive features and lack of
activity, loneliness, and confusion in the mind with “Retroflection”
contact styles. In addition, Kepner (2013) underlines the fact that
“retroreflecting” individuals are very careful about being in control
and fearful of the disappearance of this control they have developed®.

Table 2. Examination of the normality of the points that the Patient and Control Group receives from the scales: Shapiro-Wilk normality analysis

Shapiro-Wilk
Statistic n p

Obsessive Thoughts 0.922 100 0.000%*
Cleaning 0.924 100 0.000%*
Control 0.959 100 0.004*
Impulses 0.723 100 0.000%*
Precision 0.714 100 0.000**
Padua 0.934 100 0.000%*
Inventory

Retroflection 0.930 100 0.000%*
Deflection 0.981 100 0.166
Contact 0.984 100 0.282
Confluence 0.981 100 0.147
Desensitisation 0.976 100 0.059

*p<0.01.** p<0.001.

Table 3. GCSS-RF: Deflection, Contact, Confluence and Desensitisation subscales average scores, standard deviations and t-test findings of Patient and

Control Group

Group n Avg SD t p
Deflection Patient 50 40,44 7,11 11,565 0.000%*
Control 50 24,22 6,24
Contact Patient 50 37,66 5,64 -3,745 0.000**
Control 50 41,84 5,52
Confluence Patient 50 46,12 511 1,172 0.244
Control 50 44,82 5,96
Desensitisation Patient 50 13,06 381 -3,299 0.001*
Control 50 15,94 481
*p<0.01.**p<0.001.
Table 4. Patient and Control Group's Retroflection sub-dimension of GCSS-RF scale rank averages: Mann-Whitney analysis
Group n Order Avg. U} ?
Retroflection Patient 50 74,38 56,000 0.000*
Control 50 26,62

*p<0.001.




Table 5. Correlation analysis findings of scores of patients group on scales
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Retroflection Deflection Contact Confluence Desensitisation
Y-BOCS r 0.040 0.108 0.084 0.127 0.054
p 0.783 0.454 0.560 0.378 0.707
n 50 50 50 50 50
Obsessive thoughts r 0.505 0.556 -0.100 0.304 -0.187
p 0.000"* 0.000" 0.491 0.032 0.193
n 50 50 50 50 50
Cleaning r -0.248 -0.329 0.112 0.101 -0.241
p 0.082 0.020 0.440 0.486 0.092
n 50 50 50 50 50
Control r 0.344 0.447 -0.051 0.228 -0.064
p 0.015 0.001* 0.725 0.112 0.658
n 50 50 50 50 50
Impulses r 0.403 0.283 -0.192 0.067 -0.155
p 0.004~ 0.047 0.183 0.644 0.283
n 50 50 50 50 50
Precision r 0.183 0.248 0.068 0.209 -0.085
p 0.204 0.083 0.637 0.145 0.559
n 50 50 50 50 50
Padua inventory total score r 0.294 0.294 -0.020 0.293 -0.259
p 0.038" 0.038" 0.890 0.039 0.069
n 50 50 50 50 50

*p<0.05, **p<0.01, ***p<0.001.

So they begin to compensate for the pressure created by emotions in
other ways to control their own emotions. We can see such a loop
in obsessive-compulsive symptoms seen in OCD individuals. The
moral dilemmas suggest that one cannot make peace with himself,
that he is alienated from himself, and that his relationship with this
style of contact is meaningful.

In the “Deflection” contact style, it is seen that the patient group
is using at a rather high level compared to the control group. It is the
person’s inability to see or hear these messages in order to reduce the
number of messages that surround them, or to avoid the emotion
that one might have caused by the effects of messages. Individuals
who use the deflection contact style, does not pay attention to the
person or situation to be contacted instead they tune in to something
unrelated?s. Deflection, as the word implies, it explains blocking
or directly avoiding contact. The person keeps himself out of the
real process and protects himself from the emotional-intellectual
reactions that may occur. However, frequent use of deflection contact
style will isolate the person from himself and his surroundingss.
According to Chan et al. (2015), individuals who frequently use the
deflection contact style weaken both their energy and focus on the
wrong way of trying to get in touch. As a result, people can not get
what they need to satisfy their needss!. Another common defensive
mechanism in OCD is “reaction formation”s25. Since showing real
feelings will not be appropriate in the existing situation, counter-
reactions that show the emotions that are opposite to real emotions,
but acceptable in that situation develops as a defense mechanisms+. In
the analysis of correlation we made, it was seen that the “Deflection”
contact style had a high level of correlation with the obsessional
thoughts and the checking, and a low level of correlation with the
contamination and the impulses. Therefore, the defense mechanisms
used by OCD patients also support the deflection contact style to be
meaningful in the Patient Group.

“Contact” and “Emotional Desensitization” styles of contact
are higher in the control group than in the patient group. These
findings are consistent with the literature. There is more than one
study that has a negative relationship between contact dimension and
psychopathology#e4755. When the elements of the contact dimension
are examined, the elements contain elements for being in a social

relationship and being content, forcing the boundaries to reach new
things. An incompatible behavior occurs when we do not find a
response at the time of personal need. Those who exhibit this behavior
use the potential to manipulate others in order to do things they can
not do for themselves (instead of making good contact) rather than
timely responding to needs. This incompatible function exists with
the loss of one’s inner awareness and the absence of a good contact
relationshipss. The lack of a meaningful relationship between the
“Emotional Desensitization” contact style and PI total score and
subscales is consistent with the literature findings+:s5. The active use
of subscales of “Retroflection” and “Deflection” in particular and
their high correlation with symptoms suggests that the “Emotional
Desensitization” contact is not actively used.

When OCD individuals are evaluated in terms of Gestalt contact
styles, it has been seen that the “retroflection” and “deflection”
contact forms are intensively used, and in particular are intensively
related to the subdimension of obsessional thoughts. OCD has been
studied extensively in the literature and can cause considerable
loss of capacity. Although studies are being done intensively, the
treatment success does not exceed 50%. In this sense, the evaluation
of this disease with a new point of view, especially in the perspective
of self-worth and moral dilemma, may increase the betterment of
interventions for this disease. It helps both to better understand the
disease and to provide alternatives to treatments that can yield a
much better result in terms of treatment options.

Our study becomes more important as this is the first study in
terms of the relationship between gestalt contact patterns and OCD
symptoms. The low number of cases is a limitation in the evaluation
of the data of the study. The inclusion of more people for future work
may lead to a clearer understanding of the relationship. Analyzes
made are correlations and T-test analyzes. But the evaluation of
the mediating effect of symptoms may be considered for a better
understanding of the effect of contact styles. Although age, sex, marital
status and educational status of control group and patient group
matched, variables such as temperament characteristics and duration
of marriage could not be analyzed. In the following studies, it may be
appropriate to include more detailed analysis considering both the
drugs used, temperament characteristics and duration of marriage.
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Abstract

Objectives: This study aimed to explore the effect of antidepressant treatment on the HPA axis, changes in depression score, and serum levels of TNF-a in
depressed infertile women. Methods: In this randomized controlled trial research, 60 infertile women who had undergone in vitro fertilization (IVF) treatment
with depression scores between 16-47 were divided into two groups. The intervention group with fluoxetine capsule was under treatment for two months before
the embryo transfer, while the control group was given placebo. Depression score, serum levels of tumor necrosis factor alpha (TNF-a) as well as cortisol hor-
mone levels were measured and recorded both before and after the intervention. The data were analyzed using SPSS version 21 software. Results: We analyzed
the data related to 55 subjects who had undergone embryo transfer. 7 subjects in the intervention group and 3 in the control group got pregnant. We observed
a significant decrease in the depression score (p < 0/001) and serum levels of cortisol (p = 0/001) in the intervention group. There was a significant increase in
the serum levels of TNF-a in the intervention group (p < 0/001). There was a significant difference between the two groups in the number of pregnancies (p =
0.04). However, there was no statistical difference between them with regard to the number of harvested oocytes (p = 0.174). Discussion: Decrease in depression
score and cortisol level, and an increase in the levels of TNF-a in the intervention group caused any changes in the number of oocytes in comparison with the

control group. However, the number of pregnancies was larger in the intervention group.

Keshavarz S et al. / Arch Clin Psychiatry. 2020;47(1):7-12

Keywords: TNF-q, infertility, depression, HPA axis, treatment.

Introduction

Cytokines are small proteins that are released through white
blood cells, especially macrophages or some tissues in response to
stimulants!. Some cytokines such as interferon and tumor necrosis
factor alpha (TNF-a) are of cytotoxic effects, while some of them
like growth factors have no cytotoxic effect. Some others have a
prominent role in reproduction, gonadal function, implantation, and
miscarriage2. TNF-a factor is one of the cytokines that has certain
anti-inflammatory effects and is evaluated as a necessary index
in many inflammatory diseases to assess the patients’ responses
to treatment. There is a relationship between an increase in the
production of this cytokine and a variety of diseases like rheumatoid
arthritis, atherosclerosis, diabetes, obesity, etc.3. Depression is
thought of as another disorder that causes an increase in TNF-a and
the number of cytokines in a person. On the one hand, depression
leads to the production of inflammatory cytokines by activating the
immune system. However, the patient’s immunes system is influenced
by simultaneous activation of HPA axist. An increase in the level of

inflammatory cytokines in depressed people will cause disorders
in the brain function which will ultimately lead to activation of the
hypothalamus-pituitary-adrenal axis (HPA)57. Cortisol is released as
aresult of activation of this axis and this biomarker affects pregnancy
establishment and egg quality just as TNF-a doess1L. It is because
cortisol has a series of safety properties that can affect immunological
conditions for implantation. In a study carried out in 2011 on 264
depressed infertile women undergoing IVF treatment, cortisol and
norepinephrine hormones were measured in women’s serum and
follicular fluid. Higher pregnancy rates were reported in women
with lower cortisol and norepinephrine levelst2. According to Arslan’s
study, on the effect of TNF-a on pregnancy, TNF-a was significantly
high in 60% (12 out of 20) of the women who had suffered from
recurrent miscarriages; this shows the effect of this cytokine on the
egg quality and lack of suitable implantation for the embryo?.

For many reasons, infertility has created a stressful situation with
a lot of pain and suffering which leads to depression. It has been
reported that prevalence of depression symptoms among infertile
women is twice as much as that in fertile women?. Prevalence of
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depression and anxiety is high in women undergoing infertility
treatment. 11 percent of these women suffer from major depression
and 15 percent of them suffer from anxiety disorders!+. As mentioned
before, depression will cause disorders in the immune system and
will, therefore, affect the chances of pregnancy. Thus, treating
depression could help this group of women. Today, selective serotonin
reuptake inhibitors (SSRI) such as fluoxetine are known as the most
commonly used antidepressants among women of childbearing age
and even pregnant women. The reason why these drugs are highly
used is their appropriate therapeutic effect and very few side effectsts.
However, the effect of SSRIs on fertility and the ability to get pregnant
has not been clearly specified®. According to the above mentioned
points, Fluoxetine was used for depression treatment in this study, so
that we could analyze its effect on the serum level of TNF-a, changes
in the HPA axis and the level of depression in people and determine
the potential effect of these 3 factors on the patients’ pregnancy.

Methods

Patients and intervention

The present study was a randomized controlled trial research which
investigated the effect of Fluoxetine anti-depressant in women
suffering from depression as well as its effect on depression score,
serum levels of TNF-a and its subsequent changes in the function of
HPA axis and finally fertility rate after IVFE. This study was done from
March 2014 to February 2016 in the clinic of infertility treatment
at Shiraz University of Medical Sciences and obtained the approval
of the Ethics Committee of Shiraz University of Medical Sciences
(cod: CT-P9370-7870). The patients having undergone IVF filled out
Beck Depression Inventory (BDI) and those with depression scores
between 16 and 47 were sampled and studied provided that they met
the inclusion criteria. Then, they were examined by a psychiatrist
who prescribed 20 milligrams of Fluoxetine every day for two
months. All the patients had a complete physical examination, and
were asked about their medical history; all the tests were analyzed,

and demographic questionnaire was filled out by all of them. All
the patients were informed of the methodology and the possible
side effects and filled out a written consent. Inclusion criteria were
as follows: 1. undergoing the first IVF; 2. not suffering from chronic
diseases, esp. infectious diseases, endocrine diseases and cancer; 3.
not being under medical treatment and not having undergone mental
health counseling; and 4. having no history of drug abuse.
Exclusion criteria of the study were as follows: 1. patient’s lack
of willingness to continue cooperation; 2. suffering from the side
effects of Fluoxetine; and 3. treatment cancellation. The number
of samples was determined by a statistical consultant based on the
expected reduction in the depression score after the intervention
and also according to similar studies conducted by Hubertus
Himmerich (2006) and Tuglu (2003)1617. After calculating a 10
percent potential loss, in each group 30 women and altogether 60
infertile women suffering from depression were selected based on
purpose-oriented approach. After sample size calculation, permuted
block randomization was used to assign patients into two groups; A:
treatment with Fluoxetine capsule, B: control group using placebo.
We assigned the patients into two groups in a 1:1 ratio. Then, 15
blocks of 4 (example AABB...) were prepared, and the patients were
consecutively assigned to the blocks until the sample size in each
group was completed (Figure 1). Fluoxetine and placebo capsules were
prescribed according to the specific code, so that the patient himself,
the physician, the operating room personnel, and the IVF personnel
ward did not know which group the patient belonged to. All patients
began daily HMG injections on day 2 of the menstrual cycle and were
referred again on day 6 for ultrasound and serum estradiol levels. HCG
injection and subsequent oocyte retrieval were performed only in
patients with more than 4 follicles over 17 mm in their ovaries. About
36 hours after hCG injection, oocyte retrieval was performed. At the
same time, the sperm sample of the patient’s husband was taken in
the morning and processed in the laboratory and then fertilized with
the egg in the designated culture medium. The embryos were then
frozen for transfer to the next cycle by vitrification method. Ovarian
stimulation, uterine preparation, and embryo transfer were performed

| Assessed for eligibility (n = 80)

Excluded (n = 20)
.| ® Not meeting inclusion criteria (n = 12)

e Declined to participate (n =5)
e (ther reasons (n=3)

ed (n = 60)

i

A 4

Analysed (n = 28)
e Excluded from analysis (n = 0)

Figure 1. CONSORT flow diagram for sampling.

Allocation &
v Intervention 4
Control: (2month) Intervention:
Allocated to intervention (n = 30) Allocated to intervention (n = 30)
* Received allocated intervention (n = 30) ® Received allocated intervention (n = 29)
e Did not receive allocated intervention (n = 0) e Did not receive allocated intervention (n= 1)
e Discontinued intervention (n = 2) 1 Patient Due to fluoxetine side effects
2 Patient Due to Lack of embryo transmission e Discontinued intervention (n = 2)
2 Patient Due to Lack of embryo transmission
A 4 l
Lost to follow-up (n = 0) Follow-Up Lost to follow-up (n = 0)
Positive pregnancy test: 3 After embryo Positive pregnancy test: 7
transmission
(About 3 weeks)
N v

Analysed (n = 27)
o FExcluded from analysis (n = 0)
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for all patients in the same manner. 55 patients (28 in control group
and 27 in intervention group) were able to freeze the embryo for the
transfer day. The researchers checked the quality of all the embryos; in
grade A, the blastomeres were identical in size and there were no signs
of fragmentation in them. In grade B, a number of the blastomeres
were unequal in size and there were signs of fragmentation in 10%
of them; Grades C and D were not transferred. Based on the embryo
quality, the quality of all the transferable embryos were grades A or
B and only one embryo was transferred.

The uterine preparation was done in the next cycle. The patient was
taking 6 mg daily of estradiol pills from the second day of menstruation
(2 mg estradiol pills Aburaihan Pharmacy Co., Tehran, Iran-three
pills a day), to prepare their endometrium for transfer; on the 9th,
10th, or 11th days after the beginning of menstruation, the thickness
of the endometrium in each patient was measured using transvaginal
sonography. If the thickness of the uterine wall was more than 8 mm,
the patient was administered an intramuscular injection of 100mg
progesterone (50 mg progesterone ampules Aburaihan Pharmacy
Co., Tehran, Iran - 2 ampules were administered); 2 days after the
progesterone injection, the embryo was transferred. Embryo transfer
was carried out guided by ultrasound sonography; the catheter was
entered into the cervix and the embryo was transferred (this method is
called ultrasound-guidance or catheter guidance). BhCG test was done
on the patients two or three weeks after the embryo transfer and if the
result of the test was positive, biochemical pregnancy was confirmed.

Data collection

The data of every individual’s depression score were recorded on
the day of the surgery both before and after the intervention, using
Beck Depression Inventory (BDI). Blood samples were taken for
TNF-a serum check and cortisol simultaneously with filling out Beck
questionnaire before and after the intervention. The first blood test
was done in laboratory and the second one was done in the operating
room before the embryo transfer between 8 and 9 a.m. Each time,
5cc of blood was taken. The samples were centrifuged immediately
and kept at -70 degrees. The obtained values were then recorded,
using ELISA method.

Analyzed consequences

1. Changes in TNF-a factor; 2. Changes in the depression score; 3.
Changes in the cortisol level; 4. Positive pregnancy test (biochemical
pregnancy rate) in the groups; and 5. The number of harvested
oocytes in each group. The serum levels of cortisol were measured
by ELISA using a French BioMérieux kit in the serum, and used to
measure TNF levels using the IBL ELISA kit (Human TNF-alpha),
which was made in Ireland.

Statistical analysis

The data related to 55 patients under the study which had been
obtained from demographic survey and clinical variables were
recorded at the end of the treatment and IVF process in statistical
analysis program and the following were done based on the objectives
of statistical analysis study. T-test was used to analyze the difference
between demographic data in the two groups; also, chi-square test was
used to determine the difference between the two groups with regard
to pregnancy, and paired t-test was used to determine the changes in
variables before and after the intervention. SPSS software was used to
analyze the data, and the significance level was considered to be 0.05.

Results

There were 60 participants in this study. After considering the loss
of some participants (3 in the medicine group and 2 in the control
group), 55 subjects remained in the study, 28 in the control group
and 27 in the Fluoxetine group. 10 out of 55 subjects who did embryo
transfer got pregnant (7 in the intervention group and 3 in the control
group). Two groups in terms of demographic characteristics, third
day hormones, and cause of infertility were not statistically significant
before intervention and the two groups were homogeneous (Table 1).

Positive pregnancy outcome in this study was considered to be
a positive pregnancy test. According to the results of T-test, there
was no significant difference between the two groups in terms of
age, BMI, duration of marriage, and duration of infertility (Table 2).
Paired sample test was used both before and after the intervention to

Table 1. Demographic characteristics and examination of day 3 hormones and causes of infertility

Fluoxetine (n = 27) Control (n =28) P
Mean (SD) Mean (SD)
Age (year) 30.47 (4.54) 30.43 (5.34) 0.516
BMI (kg/m?) 25.06 (3.53) 26.61(5.34) 0.262
Time of marriage (year) 8.08 (5.23) 8.26 (5.88) 0.916
Time of infertility (year) 5.60 (4.84) 5.82 (4.06) 0.870
FSH (third day) 6.07 (3.17) 6.31(2.33) 0.555*
LH (third day) 4.77(2.67) 4.69(3.94) 0.340%
AMH (third day) 4.58(3.68) 4.56 (3.68) 0.919*
Est (third day) 61.83(21.07) 56.49 (37.67) 0.223*
(Percent) (Percent)

Male 39.1% 34.8%
Cause of infertility Female 21.7% 47.8% 0182+

Both 17.4% 13.0%

|diopathic 21.7% 4.3%

* My Whitney Test. ** Fisher exact test.
Table 2. Demographic characteristics of the two groups (fluoxetine and controls)
Fluoxetine (n = 27) Control (n = 28) P
Mean (SD) Mean (SD)

Age (year) 30.47 (4.54) 30.43 (5.34) 0.516
BMI (kg/m2) 25.06 (3.53) 26.61(5.34) 0.262
Time of marriage (year) 8.08 (5.23) 8.26 (5.88) 0.916
Time of infertility (year) 5.60 (4.84) 5.82 (4.06) 0.870
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analyze the changes in depression; as shown in Table 3, there was a
significant decrease in the depression score in the intervention group.

As can be seen in the results of Paired t-test, there was a significant
increase in the serum levels of TNF-a in the intervention group on the
day of transfer. Paired t-test was also used to analyze the changes in
cortisol both before and after the intervention. The results related to
cortisol level in these two groups showed that there was a significant
decrease in the cortisol serum level of the Fluoxetine group (p =
0.001). However, these changes were not observed in the control
group (p = 0.734).

Seven participants in the Fluoxetine group and 3 in the control
group got pregnant. According to the results of chi-square test, there
was a significant statistical difference in the pregnancy rate between
the control and intervention groups (p = 0.04), and the number of
pregnancies in the fluoxetine group was twice as many as those in
the control group. The two groups were also compared in terms of the
average number of harvested oocytes. According to the results of T-test,
there was no significant statistical difference between the average
number of oocytes in the control and intervention groups (Table 4).

Discussion

In this study, we analyzed the level of depression in the two groups
after taking fluoxetine (intervention group) and placebo (control
group) for two months and noticed that there was a significant
decrease in the depression score measured using Beck inventory in
the intervention group. This result could lend credence to the good
effect of SSRI on decreasing the level of depression!4. With an increase
in the prevalence of depression among women of childbearing age
and especially infertile women, these drugs have been widely used as
they have helped to decrease the depression score to a considerable
extent!s. In the studies done by Faramarzi in the years 2008 and 2013,
there was a significant decrease in the infertile patients’ depression
score as a result of the administration of Fluoxetine!s.".

In the present study, there was a significant increase in the
levels of TNF-a after the intervention, possibly as a consequence of
the significant decrease in serum cortisol levels in the intervention
group, since cortisol inhibits TNF-a production. According to the
Metaanalyses done by Dowlati and Liu in 2009 and 2011, depression
affects the production of cytokines and increases the production of
inflammatory factors, especially TNF-a and IL-62021. Based on a
study done by Shen et al. in 2010, the number of proinflammatory
cytokines in the patients suffering from depression was significantly

larger than those in non-depressed ones. However, after the patients
were treated with antidepressants, there was a decrease in the level
of these cytokines, but it was stiller larger than those in the non-
depressed subjectst. According to Liu (2011), not only does the
administration of Fluoxetine decrease the serum levels of TNF-a, but
also it decreases the level of its mRNA?22. The difference between the
results of this study and the other mentioned studies could be due
to the fact that the level of inflammatory cytokines causes disorder
in the brain function, as a result of which there will be changes in
the function of HPA system?2!23 and thus changes in the cortisol
level. Accordingly, hypothalamus releases corticotropin releasing
hormone (CRH) and increases the release of adrenocorticotropin
(ACTH) from pituitary gland. As a result, cortisol is released
from the adrenal glands. An increase in the cortisol level leads to
a decrease in TNF-a if there is negative feedback. Meanwhile, if
there is a decrease in cortisol for any reason, there is an increase
in TNF-a level once again?+26. As mentioned in the results of the
study, there was a significant decrease in the cortisol level in the
intervention group after the intervention, which was thought of as
a stimulant for increasing TNF-a levels in people suffering from
depression. In different studies, cortisol has been considered as the
most important negative feedback signal for controlling cytokines
and a suppressor of the production of cytokines?”:2s. A study done by
Piletz in 2009 also indicated an increase in TNF-a after depression
treatment. In this study, venlafaxine and duloxetine were used
and an increase in the TNF-a level in this study could be due to
the intrinsic anti-flammatory effects of norepinephrine on the
immune cells. Different results were reported in studies done by
Eller on depressed people in 2008 and 2009. In these studies, people
underwent various antidepressant treatments and there was only a
decrease in the depression score, but no changes were observed in
the TNF-a level303L. Jazayeri (2010) studied the changes in HPA axis
and cytokines after administration of fluoxetine on depressed people
and analyzed the cortisol serum level, IL-6 and IL-1p. No changes
were observed in the level of cytokines, but there was a significant
decrease in the cortisol level after treatment3. In a study done by
Pan et al., in which Icariin was used as an antidepressant, the TNF-a
level showed a negative growth in some doses of the drug (75 mg)
that had caused a decrease in the cortisol serum levels. On the other
hand, no changes were observed in the TNF-a levels or cortisol level
in lower doses of the drug (35 mg). Accordingly, if antidepressants
lead to effective successful treatment and a decrease in the cortisol
level, there will be an increase in TNF-a33.

Table 3. Depression score, serum levels of TNF-o and cortisol level changes in both groups before and after intervention

Depression, Depression, P
Mean (SD) Mean (SD)
Fluoxetine (n = 27) 24.95 (7.98) 18.52 (9.63) p <0.001
Control (n=28) 22.16 (8.69) 19.70(7.52) 0.274
TNF-o, TNF-o,
Mean (SD) Mean (SD)
Fluoxetine (n = 27) 71.98 (6.22) 360.17 (47.86) p <0.001
Control (n =28) 85.32 (7.28) 109.49 (32.58) 0.106
Cortisol, Cortisol,
Mean (SD) Mean (SD)
Fluoxetine (n = 27) 24.89(9.98) 16.17 (6.32) 0.001
Control (n=28) 18.23(8.09) 17.65(8.37) 0.734
Depression,, TNF-a. ;, Cortisol,: before intervention.
Depression,, TNF-a. ,, Cortisol,: after intervention on the day of embryo transfer to the uterus.
Table 4. Difference between oocytes taken and pregnancy rate in two groups
Pregnant, N (%) Not pregnant, N (%) P Number of P
Oocyte
Mean (SD)
Fluoxetine (n = 27) 7(25.92) 20 (74.07) 0.04 16.04 (7.97) 0.160
Control (n=28) 3(10.71) 25(92.59) 13.0(6.36)
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There are 3 hypotheses on the effect of TNF-a on oocytes: 1.
TNEF-a affects the oocyte during its maturation and causes disorders
in cleavage stage; 2. TNF-a on the embryo after fertilization
prevents it from growing and turning into blastocyst; and 3. TNF-a
increases chances of apoptosis in blastomeres4. According to these
hypotheses, TNF-a may not affect the number of oocytes and embryo
implantation, but it increases the chances of early destruction of
the embryo and miscarriage. According to a study done by Soto
(2003) on the effect of TNF-a on fertility in cattle, TNF-a caused an
increase in apoptosis and destruction of the embryo at the beginning
of pregnancy although it had no effect on the oocyte maturation and
fertilization34. In the present study, there was no significant difference
in the two groups as to the number of oocytes, and an increase
in TNF-a did not affect the number of oocytes either. According
to a study done by Brogin Moreli (2012), the effect of TNF-a is
shown through its impact on cell proliferation, differentiation and
apoptosis in the tissue and disorders in these would lead to early
loss of the fetusss. In other words, if faced with TNF-q, there may
be no difference in the number of oocytes and positive pregnancy
test among the people. However, the embryo does have the ability
to replicate and grow well after pregnancy, which could lead to
early loss of pregnancy. In the present study, the two groups were
also compared in terms of pregnancy. Accordingly, the number of
pregnancies in the Fluoxetine group was twice as many as that in
the control group and also an increase in TNF-a did not affect the
pregnancy rate. Unlike our results, the findings of the studies done
by Xu et al. (2018) and Boudjenah et al. (2014) showed that an
increase in the TNF-a serum levels caused disorders in the embryo
implantation, as a result of which there was a decrease in pregnancy
rate during IVF3637. According to Lee et al., an increase in the TNF-a
level decreases the quality, but not the number of oocytes and there
is no relationship between its level and pregnancys.

On the other hand, it could be concluded that a decrease in
cortisol increased the pregnancy rate because the results of the
studies done on this field have shown that cortisol changes the
immunological conditions of the uterus and prevents the embryo
implantation!238. According to a study done by An et al. (2013),
low levels of this hormone on the egg harvesting day increased the
chances of the patients’ pregnancy3s. However, according to a study
done by Csemiczky et al. (2000), there was no difference between
pregnant and non-pregnant women in the cortisol level.

Conclusion

The findings of the study showed that there was a significant decrease
in the depression score of the intervention group as a result of taking
fluoxetine. There was also a decrease in the cortisol serum levels that
caused an increase in TNF-a due to the effect of negative feedback.
However, an increase in the serum level of this cytokine did not have
a negative effect on the number of oocytes and patients’ pregnancy.
The reason behind it could be the effect of this cytokine on the
embryo opoptosis and an increase in the chances of miscarriage, not
a decrease in pregnancy. On the other hand, a decrease in cortisol
in the fluoxetine group provided the immunological conditions of
the uterus for pregnancy and there was a significant increase in the
number of pregnancies in the intervention group. There was no
difference between the groups in terms of the number of harvested
oocytes. We recommend that there should be an increase in the
number of samples in future studies so that we can analyze the results
more precisely and reach more certain conclusions.

Strengths and limitations

The most important limitation of this study was the small of number
of depressed infertile patients that were willing to participate.
Because of cultural, mental and family conditions, this group does
not usually tend to take medicines, except for those related to IVF
cycles, which led to a lot of limitations on our study. We recommend
hperforming more precise and certain analysies through more

sampling of these specific cases. Moreover, because of the TNF-as
effects on increasing the rate of miscarriage, we suggest increasing
the follow-up procedures in these patients to also evaluate this rate
in future studies.

The strength of this study lies in the simultaneous analysis of
the changes in the HPA axis through cortisol, changes in TNF-a
cytokine after the intervention, and treating patients and continuing
the follow-ups until they get fertile. However, the above-mentioned
points have rarely been analyzed simultaneously in other studies.
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Abstract

Background: A coalmine disaster has occurred in Turkey on 13 May 2014, which caused the death of 301 miners. Objective: This study aimed to determine the
prevalence of posttraumatic stress disorder (PTSD) symptoms and the risk factors for PTSD among mine workers, 2 years after the coalmining disaster. Methods:
This was a cross-sectional survey conducted between June 2016 and July 2016 among mine workers who were the employees of either the mine where the ac-
cident occurred or three other mines in the same area. Sociodemographic data form and PTSD Symptom-Scale Self-Report (PSS-SR) were used to collect data.
Results: 672 mine workers participated in the study. At the time of the accident, 23.7% (n = 159) of them were in the mine where the accident occurred. The
mean score on total PSS-SR was 4.27 (SD: +4.49). Eighteen (2.7%) participants screened positive for PTSD. Logistic regression analysis revealed the significant
risk factors for PTSD are: being single/divorced/widowed, having a chronic disease, having a family history of psychiatric illness and previously experiencing
traumatic events more than one. Discussion: Coalmining workers have considerably high prevalence rate of PTSD symptoms after a coalmining disaster. As-

sessing PTSD and associated risks is important for preventive mental health services.
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Introduction

Occupational health and safety is a global concern, with millions
of people getting injured or losing their lives owing to work
accidents every year!. The rate of occupational accidents in Turkey
is relatively high, although it has considerably decreased over the
past four decades. According to the data of the International Labor
Organization for Turkey (ILO), approximately 700-1,700 people
have lost their lives every year since 1995 because of work accidents.
Assessment of the distribution of the death rates according to the
major sectors showed that the mining sector holds an important place
among workplace deaths?, and the area within the mining sector that
involves the highest risk is coal mining. Underground coal mining
is among top-ranking occupations in terms of deaths and accidents
per workers. It is stated that, the fatal occupational injury rate in
underground coal mining has been six times higher than that in all
private industry*.

Mining accidents are potentially traumatic events (PTEs) that
not only threaten the physical well-being of the individual but also
have the potential to cause serious mental health problems such as
posttraumatic stress disorder (PTSD)5. According to the DSM-1V,
the core features of PTSD include a PTE and a configuration of
symptoms. The disorder’s criterion symptoms are defined as a state
of increased alertness in a person, which emerges following a PTE,
accompanied by the avoidance of stimuli reminding or evoking of
the trauma, and the person reliving the PTE through dreams and
flashbackss. The duration of the symptoms presentation should be
at least 1 month’. Symptoms may persist for more than 30 days after
the PTE; alternatively, they can appear months or even years after
the accidentss. Surviving miners are not the only people affected

by mining accidents. Although the extent to which individuals
are affected tends to differ, other people and groups impacted by
these accidents are the family members, relatives, neighbors of the
deceased, surviving workers, and even the citizens who follow the
PTEs from the media®.

The results of studies on the prevalence of PTSD tend to vary
depending on various factors such as the time period of the study,
the nature of the trauma, the differences among the subjects, and the
diagnostic tools used. A retrospective study on the mining industry
in Africa conducted between 2006 and 2010 showed that the overall
prevalence of PTSD was 0.09%5.

Studies investigating the relationship between PTEs and PTSD
development indicate that old age, female sex, and being a member
of a low social stratum are risk factors for PTSD development. In
addition, psychological factors such as guilt, poor coping ability,
and comorbid psychiatric conditions represent other risk factors
for PTSD development!oil, The severity, duration, and proximity
of an individual’s exposure to a PTE are the most important factors
affecting the likelihood of PTSD developments.

Although Turkey is a country that has frequently experienced
mining accidents throughout its history, no studies have been
conducted on the psychological impact of these accidents on people.
In fact, these traumatic accidents can adversely affect the psychosocial
well-being of mine workers, and consequently reduce their job
performance and productivity2s12.

On 13 May 2014, an occupational mining accident occurred
in a mine located in the western region of Turkey, resulting in the
death of 301 miners, which was the highest number of deaths in an
occupational accident ever recorded in the country’s history's. A review
of PTSD studies reported in the literature showed that these studies
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have heterogeneity in their sociodemographic variables!4, and that
they were mostly conducted without considering the trauma type and
populations10. This study aimed to determine the prevalence of PTSD
symptoms and the risk factors for PTSD among mine workers working
in mines located in an area that has previously experienced accidents.

Methods

Participants

This is a cross-sectional, descriptive and quantitative study. The study
sample comprised trainees aged >18 years who had participated in the
occupational health and safety training at the Occupational Health
and Safety Training Center between June 2016 and July 2016, and who
were among the employees of either the mine where the accident of
13 May 2014 occurred or three other mines in the same area. Written
informed consent was obtained from the participants. Participants
were included into the study on a voluntary basis and individuals
who did not work as a mine worker for the located mines at “the time
of the mining accident” were excluded. Illiterate participants were
assisted by the researchers when filling their forms. No psychiatric
interview was conducted with the participants.

Ethical approval

The study was approved by the Dokuz Eyliil University Faculty of
Medicine’s Ethics Committee for Non-Interventional Studies on 12
May 2016, with the protocol number 2016/13-44.

Data collection tools

Sociodemographic and Clinical Data Collection Form: This form
was prepared by the researchers to collect information regarding the
sociodemographic and clinical features of the participants. The form
includes questions about participants’ age, marital status, education
level, household income, presence of comorbid chronic diseases,
current and past medical history of mental illness, family history
of psychiatric illness, previous traumatic experience, occupational
knowledge in the field of mining, and the outcomes of the accident.
The participants were asked whether they are currently diagnosed
with any chronic or psychiatric illness. They were asked to answer
this question as “yes” or “no” and (if “yes”) to give the name of the
diagnosis. These diagnoses are current condition diagnoses and do
not include past diagnoses.

Traumatic Experiences List: The Traumatic Experiences List
comprising 12 items was used to investigate PTEs experienced in
the past. The trauma checklist is included in the The Posttraumatic
Diagnostic Scale developed by Foa et al.1s and adapted for the Turkish
samplets. The participants were asked whether they have experienced
or witnessed each of these events.

Posttraumatic Stress Disorder Symptoms Scale-Self-Reported
(PSS-SR): This scale was developed by Foa et al. (1993) to screen
PTSD symptoms within the normal population in accordance with
the criteria defined in the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV)'7. PSS-SR is a four-point Likert-type
self-reported scale comprising 17 items. The Likert scale covers three
aspects: reliving, avoidance, and arousal. Each item is scored between
0-3 (0: None, 3: > per week-almost always), and the total score is
obtained by summing of item scores. The maximum score that can
be obtained from the scale is 51. A cut-off value of 14 points on the
PSS-SR was reported to have a sensitivity of 0.83 and a specificity of
0.7118. Moreover, different studies have determined the cut-off value
tobe 141. A higher score indicates increased PTSD symptom severity.
The Turkish validity and reliability study of the scale was conducted
by Aydin et al. (2012), and the internal consistency coefficient was
reported to be 0.90 for the entire scale2. Participants were asked to
rate problems they were bothered by in the past month ‘in relation
to the mine accident’ on the scale.

To address hazards and prevent injuries and illnesses among
mine workers, The Regulations of the Ministry of Labour and Social
Security of Turkey on occupational health and safety in mines were
published on November 2013. The regulation issued mandatory safety
and health training for any worker employed at a mine, to determine
the minimum health and safety requirements for works related to
mining?!. The questionnaires were distributed to the participants
during the training program, before starting training and collected
when completed.

Statistical analysis

The obtained data were evaluated using Statistical Package for
Social Sciences for Windows 22.0 (IBM Corp.; Armonk, NY,
USA). Quantitative variables were shown as mean + SD (standard
deviation), whereas categorical variables were shown as numbers and
percentages. Chi-square test was used to evaluate the relationships
between categorical variables, and independent samples ¢-test
was used to determine whether there was a significant difference
between the mean scores of the groups. Variables were examined at
95% confidence interval, and P < 0.05 was considered statistically
significant. Risk factors for PTSD were examined initially using
bivariate analysis based on socio-demographic characteristics,
clinical characteristics and disaster experience. To further determine
risk factors for PTSD, the variables that had p values < 0.05 in
bivariate analysis were further examined in logistic regression
models and odss ratios (OR) with 95% confidence interval (95%
CI) were obtained.

Results

Socio-demographical and clinical characteristics

Of 699 trainees participated in the occupational health and safety
training, 27 were excluded: 23 trainess were not mine workers at
each of the four mines at “the time of the mining accident’, 2 trainees
declined to participate stating that they were “not interested”, 2
trainees had missing data points. Thus, a sample size of 672 trainees
was used for analysis.

All of them were males, with the mean age of 33,83 + 7,45 years
(range: 19-56 years). Table 1 shows a comparison of the prevalence
of PTSD symptoms among the participants according to their
sociodemographic and clinical characteristics.

Physical proximity to PTE and physical consequences of trauma

All the participants (n = 672) were working at four different mines
within the area of the accident. At the time of the accident, 41.2%
(277) of the participants were in the town where the mine is
located, 37.4% (251) were working for the mining company where
the accident occurred, and 63.3% (159) of these 251 participants
were inside the mine when the accident occurred. Table 2 shows
a comparison of the prevalence of PTSD symptoms among the
participants according to their physical proximity to the PTE and
the physical consequences of trauma.

The prevalence of PTSD symptoms and risk factors

The mean score on total PSS-SR was 4.27 (SD: £4.49). Of the 672
participants, 18 (2.7%) who were evaluated two years after the
accident were screened positive for PTSD symptoms by PSS-SR with
a cut-off value of 14.

Factors such as not being married (66.7%), having a chronic
illness (50%), having a comorbid psychiatric illness (22.2%), having
a family history of psychiatric illness (27.8%), having more than one
traumatic experience in the past (61.1%), working for the mine where
the accident occurred (61.1%), being inside the disaster mine when
the accident occurred (44.4%), and being injured (44.4%) were found
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Table 1. Comparison of the prevalence of PTSD symptoms among the participants according to their sociodemographic and clinical characteristics

n (%) PTSD negative« PTSD positives p
n =654 n=18
Age, years (mean+SD)** 672 (100) 33.80+7.48 35.1146.24 0.461
Age groups™
19-35 423 (62.9) 415 (63.5) 8 (44.4) 0.099
>35 249(37.1) 239(36.5) 10 (55.6)
Marital status™
Married 432 (64.3) 426 (65.1) 6(33.3) 0.005
Single/Divorced/Widowed 240(35.7) 228 (34.9) 12 (66.7)
Education status®
No high school degree 378 (56.3) 368 (56.3) 10 (55.6) 0.952
High school graduate or above 294 (43.8) 286 (43.7) 8 (44.4)
Household income™
High 55(8.2) 52 (8.0) 3(16.7) 0333
Average 401 (59.7) 390 (59.6) 11(61.1)
Low 216 (32.1) 212 (32.4) 4(22.2)
Chronic illness*
Yes 191 (28.4) 182 (27.8) 9(50.0) 0.040
No 481 (71.6) 472(72.2) 9(50.0)
Comorbid psychiatric illness™
Yes 51(7.6) 47(7.2) 4(22.2) 0.017
No 621(92.4) 607 (92.8) 14(77.8)
History of psychiatric illness*
Yes 105 (15.6) 101 (15.4) 4(22.2) 0.435
No 567 (84.4) 553 (84.6) 14(77.8)
Family history of psychiatric illness*
Yes 55(8.2) 50(7.6) 5(27.8) 0.002
No 617(91.8) 604 (92.4) 13(72.2)
Previous traumatic experience®
No traumatic experience or one 579 (86.2) 572 (87.5) 7(38.9) 0.000
More than one traumatic experience 93(13.8) 82(12.5) 11(61.1)
PSS-SR score (mean+SD)** 672 (100) 3.81+3.48 20.94+5.51 0.000

Results shown in parenthesis are percentages unless stated otherwise. Statistical significance is highlighted as bold fonts. PTSD, Post-Traumatic Stress Disorder. PSS-SR, PTSD Symptom Scale-Self
Report. o PTSD negative: Represents individuals who scored <14 on the PSS-SR.  PTSD positive: Represents individuals who scored > 14 on the PSS-SR. * Chi-square test. ** Independent samples test.

Table 2. Comparison of the prevalence of PTSD symptoms among the participants according to their physical proximity to the potentially traumatic event
and the physical consequences of trauma

n (%) PTSD negative« PTSD positive? p
n =654 n=18
At the time of the accident, being in the town where the 0.082
accident occurred”
Yes 277 (41.2) 266 (40.7) 11(61.1)
No 395 (58.8) 388 (59.3) 7(38.9)
Working for the mine where the accident occurred™ 0.035
Yes 251(37.4) 240 (36.7) 11(61.1)
No 421 (62.6) 414 (63.3) 7(38.9)
Being inside the disaster mine when the accident occurred™ 0.035
Yes 159(23.7) 151(23.1) 8 (44.4)
No 513(76.3) 503 (76.9) 10 (55.6)
Physical injury* 0.029
Yes 155(23.1) 147 (22.5) 8 (44.4)
No 517 (76.9) 507 (77.55) 10 (55.6)
Physical injury/death of one of the family members or 0.251
relatives™
Yes 457 (68.0) 447 (68.3) 10 (55.6)
No 215(32.0) 207 (31.7) 8(44.4)

Results shown in parenthesis are percentages unless stated otherwise. Statistical significance is highlighted as bold fonts. PTSD, Post-Traumatic Stress Disorder. o PTSD negative: Represents
individuals who scored < 14 on the PSS-SR. 3 PTSD positive: Represents individuals who scored > 14 on the PSS-SR. * Chi-square test.
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to be significantly higher in participants who screened positive for
PTSD symptoms than in those who screened negative (all p values
< 0.05) (Table 1, Table 2).

Logistic regression analysis further showed that significant risk
factors for PTSD included: being single/divorced/widowed compared
to being married (OR = 3.53,95% CI, 1.21-10.28; p = 0.021), having a
chronic illness compared to have not (OR = 6.73, 95% CI, 2.06-21.93;
p =0.002), having a family history of psychiatric illness compared to
have not (OR = 7.48, 95% CI, 2.01-27.81; p = 0.003) and previously
experiencing PTEs more than one compared to have no or one
experience (OR = 24.56, 95% CI, 7.03-85.77; p = 0.000).

Discussion

The mining sector is of critical importance for countries in terms
of its contribution to employment and economic development?2.
However, mining is also considered to be the most risky sector in
the world in terms of occupational health and safety?s. The accident
of 13 May 2014 that occurred in a major mining area in Turkey had
crucial psychological effects on its victims.

In our study, the mean PSS-SR score was significantly higher in
patients with a positive PTSD screen than in those with a negative
PTSD screen. The obtained results support the discriminant validity
of the scale. The internal consistency coefficient (Cronbach’s alpha)
of the entire scale was found to be 0.79, which is an acceptable value
in terms of the scale’s reliability. These results are consistent with
those of another study investigating the psychometric properties of
the PSS-SR in a Turkish sample2.

The prevalence of PTSD symptoms, as determined by the PSS-SR,
in our sample population (2.7%) far exceeds the estimated overall
prevalence of PTSD which was reported by Li for the mining sector
in South Africa (0.09%)s. The prevalence rate of PTSD symptoms
observed after a coalmining disaster seems higher than overall
prevalence suggesting that psychological impairments caused
by traumatic exposure in coalmining disaster appear to be more
profound than mining sector routine. Given that coal mine disasters
occur owing to foreseeable and preventable reasons compared with
other disasters, occupational safety education can be an effective
method to prevent the resulting psychopathologies.

In our study, the participants were evaluated for PTSD symptoms
at the end of the second year after the accident. Reviewing other
similar disasters reported in the literature, it can be observed that at
3 and 6 months after a coal mining disaster in China, the prevalence
of PTSD was 35.4% and 31.3%, respectively?s. Another coalmining
disaster in China, showed 50% of survivors had as PTSD at 2 months
and 31% at 10 months post-disaster?s. The rates obtained in the
present study for this disaster seem to be low compared with the rates
reported in the literature. However, this difference seems to be related
with the time passed after trauma. We noted that the prevalence of
PTSD seemed to decrease over time after the PTEs. The declining
prevalence may be attributable to social supportz. Social ties are
shown to be associated with reduced stress caused by the feeling of
threat in mine rescuers?. It is important to note that these studies all
evaluated PTSD according to DSM-IV. It is possible that screening
instruments based on DSM-5 criteria for PTSD, such as the PCL-5
would have given different prevalence rates2.

In our study, there was no significant difference between
participants who screened positive for PTSD symptoms and those
who screened negative in terms of age, educational status, household
income, and history of psychiatric illness before the accident.
More experience in working underground and less PTSD are
expected with increasing age2s; however, in our study, no significant
difference was observed between the groups according to age same
as other studies242230, The results of our study are consistent with
the findings of other studies concluding that educational status is
not an effective factor among those who developed PTSD2+29-31,
Njenga et al.3> showed that having current financial difficulties was
associated with the emergence of PTSD symptoms; however, similar
to other studies2+32, there was no relationship between income level

and PTSD in our study. Having a history of psychiatric illness has
been shown to be a strong risk factor in the development of PTSD
in the first three months following a trauma232. However, in our
study, history of psychiatric illness before the accident did not show
a significant difference between the groups of positive and negative
PTSD screens. In their study on people who were directly exposed to
terrorist bombing attacks, Verger et al.3! found that having a history
of psychiatric disorder before the explosion was not a risk factor
within an average period of 2.6 years after the explosion. In the long
term, the relevance of being previously diagnosed with a psychiatric
disorder was not statistically significant.

Identification of another psychiatric condition concurrent with
PTSD is not rares3-3, In our study, the rate of presence of comorbid
psychiatric disease was found to be significantly higher in participants
with a positive PTSD screen than in those with a negative PTSD
screen; however, this was not found to be a risk factor for PTSD.
PTSD may be a causal risk factor for other psychiatric disorders.
Comorbid psychiatric disorders may develop as a complication of
PTSD and its associated impairment373s.

In our study, not being married, having a comorbid chronic
illness, having a family history of psychiatric illness, and having a
history of more than one traumatic experience were identified as
risk factors for PTSD by logistic regression analysis. Previous studies
reported that PTSD developed at higher rates among single people
or people living alone than in married people303. Similarly, in our
study, not being married was determined as a risk factor for PTSD.
Lack of social support after trauma can increase the likelihood of
mental disorders®4. Consistent with the study of Husky et al.3s,
which emphasized the burden of comorbid medical conditions in
PTSD, we also observed in our study that PTSD is associated with a
significantly higher probability of chronic diseases. Tsujiuchi et al.4
reported that significant predictors of probable PTSD were chronic
physical diseases such as hypertension, hyperlipidemia, obesity, and
coronary heart disease. Previous research in the general population
found that PTSD respondents were 3 times more likely to report a
family history of mental illness®, in contrast, in another study, patients
with PTSD did not differ from nonpsychiatric controls on the basis
of family history#. Similar to our study, a meta-analysis by Brewin et
al.# revealed that one of the risk factors for PTSD was family history
of psychiatric disease. In the present study, we demonstrated that the
participants who had more than one traumatic experience were 24
times more likely to be positive for PTSD symptoms compared to those
without these experiences. Similar results of traumatic experience also
have been observed in victims of terrorist attackss and mineworkers
who were involved in earth-fall mine accidents#. Multiple previous
events had a stronger effect than a single previous event#”. These results
are consistent with a sensitization hypothesis, that is, early stressors
producing greater responsiveness to subsequent stressors.

There is some evidence that proximity to a terror scene may
increase the risk of PTSD symptoms#4° and that the closer one is to
the terror scene, the greater is the PTSD symptoms level. However,
Essizoglu et al.? found that after a terrorist attack, proximity to the
explosion was significantly higher among participants with PTSD at
one month after the explosion, but not significantly different at the
end of the third month. In our study, due to two years passing after the
trauma, it is possible that the ratio of those located, at the time of the
accident, in the town where the accident occurred among participants
with a positive PTSD screen could not be obtained at a significantly
high level. Paired analyses conducted with the data obtained in the
present study revealed that, among those who screened positive for
PTSD symptoms, there was no difference associated with physical
injury or death of one of the family members or relatives. In a study
conducted in Turkey after an industrial explosion, loss or injury of an
acquaintance was found to be a risk factor for PTSD development32.
In another study conducted after a terrorist bombing attack, the
ratio of injury and mortality among acquaintances/relatives was
found to be significantly higher in patients with PTSD, but this was
not identified as a risk factor for PTSD development at 1st and 3¢
months after the trauma2.
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When two groups with and without PTSD symptoms were
compared, it was observed that the ratio of participants who worked
for the mining company where the accident happened, who were
exposed to a PTE in the mine at the time of the accident, and who
survived the accident with a physical injury was significantly higher
among those who screened positive for PTSD symptoms (p < 0.05),
suggesting that these parameters could have an effect on PTSD
symptoms. However, none of these parameters were detected to be a
risk factor for PTSD: In a study conducted after a terrorist bombing
attack in Kenya, mourning the death of a relative or acquaintance
due to the explosion was found to be associated with PTSD
development30. In our study, one-third of the participants working
for the mining company where the accident occurred had colleagues
or relatives inside the mine when the accident occurred (while they
themselves were not in the mine at the time of the accident), and these
participants mourned the loss of these 301 people after the accident.
However, working for the mining company where the accident took
place was not identified as a risk factor for PTSD, possibly because
the time that elapsed after the accident was enough to allow these
individuals to cope up with the mourning. As our study, similar
studies have reported that the proximity of survivors to exposure
to PTEs predicted the occurrence of PTSDs32. In contrast, another
study reported neither exposure to noninterpersonal events, (i.e.,
accidents, fire, and disaster) nor community violence (i.e., witnessing
community violence or being the victim of community violence) was
significantly associated with PTSD, only interpersonally PTEs (i.e.,
experiencing physical abuse, sexual abuse, and domestic violence)
were significantly associated with PTSD30. People in our sample may
have been exposed to various types of mining accident on a regular
basis and may therefore have become desensitized and less distressed
because of this type of trauma exposure. In the studies conducted after
terrorist bombing attacks, physical injury sustained in the explosion
was reported to be a risk factor for PTSD development3ost. This
supports other studies that linked injury and the risk for PTSD3246,
But Green et al.5! suggest PTSD was associated with work-related
dysfunction equal to that associated with severe physical handicap.
Among the participants, the fact that physical injury resulting from
the accident did not prevent the person from working could be a
reason why physical injury was not identified as a risk factor affecting
the presence of PTSD symptoms.

There were certain limitations to our study. Although PSS-SR
has been demonstrated to have good sensitivity and specificity,
the Clinician-Administered Posttraumatic Stress Disorder Scale
(CAPS) is considered the gold standard measurement tool for PTSD
diagnosis. However, owing to the lack of trained clinicians to conduct
psychiatric interviews and the time constraints, CAPS was not applied
in our study. Another limitation of our study was that the DSM-5
criteria were not used for PTSD diagnosis. However, we could not
find a self-report scale validated for DSM-5 criteria in the literature,
which could have been used for screening PTSD.

Another limitation of this study is its retrospective design. The
psychological consequences of the coalmining disaster were assessed
through retrospective self-reports.

Despite these limitations, to the best of our knowledge, the
current study is one of the very few research efforts to examine
the long-term prevalence of PTSD symptoms several years after
coalmining disaster. We surveyed a large sample of victims (N =
672), evaluated psychological outcomes 2 years after the coalmining
disaster, and found a high prevalence of PTSD symptoms among
mine workers. Our findings suggest that psychological care for
some victims may have been inadequate in the 2-3 year period after
the event and thus highlights the need for improved health services
to address the intermediate and long-term physical, psychological,
and social consequences of disasters. In view of the fact that a
large portion of PTSD data were obtained from traumatic victims
who generally had considerable heterogeneity in demographic
characteristics, the present study represents high homogeneity in
demographic background.

Conclusion

PTSD is a common mental health problem that has a substantial
impact on the individual and society. The present study suggests that
coalmining workers have considerably high prevalence rate of PTSD
symptoms after a coalmining disaster. Not being married, having a
chronic disease, having a family history of psychiatric illness, and
having more than one traumatic experience are the risk factors that
predict the presence of PTSD symptoms. Assessing PTSD and its
associated symptoms is important from the standpoint of preventive
mental health services. Early detection of traumatic stress and
associated symptoms will facilitate the development of protective
mental health and post-disaster mental health services in primary
healthcare and prevention of the diseases from becoming chronic.
For these reasons, the ability to identify and evaluate PTSD is of
crucial importance.
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Abstract

Background: Sleep disorders are common in psychiatric diseases. Panic disorder (PD) and generalized anxiety disorder (GAD) are two major anxiety disorders
that are associated with sleep disorders. Objective: We hypothesized that poor sleep quality continues in PD and GAD during remission. Therefore, in this
study we aimed to compare the sleep quality of patients with PD and GAD to that of healthy controls. Methods: The study included patients with PD (n = 42)
and GAD (n = 40) who had been in remission for at least 3 months and healthy control volunteers (n = 45). The patients were administered the Pittsburgh Sleep
Quality Index (PSQI), Beck Anxiety Inventory (BAI), and Beck Depression Inventory (BDI). Results: The total PSQI scores of the GAD group were significantly
increased in comparison to those of the PD (p = 0.009) and control (p < 0.001) groups. The rate of poor sleep quality in GAD during remission (77.5%) was
greater than that of the PD (47.6%) and control (51.1%) groups (p = 0.011). Discussion: GAD is a chronic and recurrent disease. In this study, it was found that
the deterioration in sleep quality of patients with GAD may continue during remission. In the follow-up and treatment of patients, it is appropriate to question
about sleep symptoms and to plan interventions according to these symptoms.
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Introduction

Among the anxiety disorders, panic disorder (PD) and generalized
anxiety disorder (GAD) are two diseases for which patients frequently
visit the clinics. The overall prevalence of anxiety disorders is
estimated to be 28.8%. The estimated prevalence of PD and GAD
have been reported as 4.7% and 5.7%, respectively!. In some studies,
GAD and specific phobias are the two most common anxiety
disorders2. Anxiety disorders were the sixth leading cause of disability
in countries of both high and low-middle socioeconomic status.
The global burden of disease approach uses the disability-adjusted
life year (DALY), and globally, anxiety disorders accounted for 390
DALYs per 100,000 personss.

In PD and GAD, anxiety may give rise to physical signs and
cognitive symptoms such as attention and concentration impairment
and sleep disruption. The symptoms and signs of anxiety and sleep
disorders frequently overlap. The sleep disorder may be a preliminary
indication of anxiety, as well as a risk factor for developing an anxiety
disordert. In recent years there has been a shift towards assessing
the overall impact of illness on the aspects of quality of life (QoL).
Determining the effects of diseases on the quality of life and applying
treatments for them has become more important. Sleep disorders
and poor sleep quality adversely affect QoLss. The sleep disorders are
quite prevalent and accompany various psychiatric diseases”s. Poor
physical health adversely impacts mental health and quality of lifes-11.

Sleep disturbance is commonly observed in individuals with
anxiety disorders:2. Compared to healthy controls, those with PD
exhibit increased sleep onset latency, decreased sleep efficiency,
decreased total sleep time, and many altered components of
sleepts.12.13, A prevalence of 77% for restless and disturbed sleep and
68% for difficulties in falling asleep has been reported in patients
with PDs. Individuals with GAD exhibit decreased total sleep
time, increased sleep onset latency, and variations in non-rapid eye
movement (NREM) sleep'2. Insomnia is recognized as a serious and
significant health problem in patients with GAD4. More consistent

findings on sleep disturbance in GAD have been reported, and
sleep disturbance is included in the GAD diagnostic criteria!5. The
signs and symptoms of a sleep disorder are frequently experienced
when the anxiety of PD or GAD is intense!!. Characteristic
polysomnographic findings are present in both diseasess. Hoge et
al. hypothesized that amongst individuals with PD, higher anxiety
sensitivity would be associated with sleep disruption, particularly
in the form of increased sleep latency's. Higher anxiety sensitivity
involves increases in attention and fearfulness about anxiety itself,
and its associated physical sensations, which in turn may cause
excessive arousal. Similar mechanisms may also be a cause of sleep
disturbance in GAD. A day-long episode of anxiety in GAD may
lead to stimulation that further causes sleep disruption. Despite all
this information, the cause of sleep disorder in both PD and GAD
is not known.

The period of remission in psychiatric diseases is defined as a
notable reduction in signs and symptoms of the disease, or a nearly
total resolution. Considering the recurring characteristics of PD and
GAD, some signs and symptoms may persist in the remission period.
There are many studies which have assessed the quality of sleep
during the period when PD and GAD are uncontrolled. However, to
the best of our knowledge, there is no study that assesses the quality
of sleep in PD and GAD during remission and compares them to
healthy controls. As is the case with many psychiatric diseases, the
residual symptoms present in the period of improvement affect
the ability of the patients to fully resume their pre-disease status
and functionality. Improvement in residual symptoms, other than
the main symptoms of anxiety, may significantly contribute to the
feeling of wellness and functionality of the individuals. This study
aimed to assess the quality of sleep of patients with PD and GAD
during remission and to compare the assessment with that of healthy
controls. In this study, our hypothesis was that (1) sleep quality is
poorer in PD and GAD patients than in healthy controls; and (2)
because GAD is more chronig, its sleep quality deterioration would
be higher than in PD.
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Methods

This was a cross-sectional, case-control study. The study included
patients with the diagnosis of PD and GAD according to the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5)
diagnostic criterial. They had presented to the psychiatry clinic of
the Faculty of Medicine Hospital of Yozgat Bozok University and
were followed up in the same clinic by two specialized physicians
(YH, OK). Included in the study were patients aged 15-65 years, with
no additional psychiatric disease, who had been in remission from
PD or GAD for no less than 3 months, who were cognitively able
to complete the test (Ydid not have difficulty in understanding the
self-reported questionnaires), and who scored 9 or lower on the BDI
and 7 or lower on the BAI. A clinical examination was performed,
and patients with a BAI score of 7 or less at the time of the study
and within the last 3 months according to hospital records were
determined to be in remission. Regarding their treatments, only
patients in whom selective serotonin reuptake inhibitors (SSRIs)
or serotonin and norepinephrine reuptake inhibitors (SNRIs) had
been prescribed were included. The control group was comprised
of medical personnel employed in the same hospital and patients’
relatives who were free of any physical or psychiatric ailment or
known sleep disorder. For each participant, depression levels were
evaluated by means of the Beck Depression Inventory (BDI), anxiety
levels by means of the Beck Anxiety Inventory (BAI), and quality of
sleep by means of the Pittsburgh Sleep Quality Index (PSQI). Those
with chronic physical diseases, those with physical or psychiatric
diseases that may cause sleep disorder, users of benzodiazepines and/
or stimulants, those with an alcohol abuse disorder, and pregnant
persons were excluded. A total of 167 persons were included (42 with
PD, 40 with GAD, and 45 healthy controls) (Figure 1).

The participants were informed about the study, and written
informed consent was obtained from all participants before their entry.
The study was approved by the local Ethics Committee of Yozgat Bozok
University, with a protocol number 0of 2017-KAEK-189_2018.05.16_05,
and it was performed under the ethical principles of the Declaration
of Helsinki for medical research involving human subjects.

Assessment tools

Data collection form

This form was prepared by the researchers and contains information
such as age, gender, education, smoking status, and height and weight
of the participants.

Groups . pp GAD Control

Reached participants—>| n=64 |
Non»participants—>| n=12 | | n=14 | | n=8 |

Incompleted survey—>| n=4 | | n=06 | | n=2 |

| n=63 | | =59 |

Participants with
other disorders
that may cause

sleep disturbance

Included in the study _>| n= 42 | | n= 40 | | = 45 |

PD: panic disorder; GAD: generalized anxiety disorder.
Figure 1. Flow chart of participants.

n=6 | | n=7 | | n=4 |

Pittsburgh Sleep Quality Index (PSQl)

The PSQI was developed by Buysse et al.\7, and the Turkish validity
and reliability study was conducted by Agargiin et al.1s. The PSQI is
a 19-item self-report scale that assesses sleep quality and disturbance
over the past month. It consists of 24 questions, of which 19 involve
self-assessment and 5 are answered by his or her sleep partner. The
18 questions scored in the scale consist of 7 components: subjective
sleep quality, sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbance, use of sleep medications, and daytime dysfunction.
Each component is rated from 0 to 3 points. The total score is the
sum of the 7 subscales’ scores. The total PSQI score ranges between
0and 21 points. A high total PSQI score indicates poor sleep quality
and severe sleep disturbance. A total PSQI score of over 5 points
indicates clinically poor sleep quality.

Beck Depression Inventory (BDI)

The BDI was developed by Beck et al.!¥ to evaluate the physical,
emotional, cognitive, and motivational symptoms seen in depression.
The BDI is a scale consisting of 21 self-evaluation sentences, and each
symptom category has four options. Each item is scored between
0 and 3 points, and the total score ranges from 0 to 63 points. In
terms of the severity of depressive symptoms, 0 to 9 points indicates
minimal symptoms. The Turkish validity and reliability study was
performed by Hisli et al.2.

Beck Anxiety Inventory (BAI)

The BAI was developed by Beck et al.2! to assess the extent of an
individual’s anxiety symptoms. Based on self-reporting, the BAI
consists of 21 items, and each item is scored between 0 and 3 points.
The total score ranges from 0 to 63 points. The total score obtained
from the scale indicates the severity of the individual’s anxiety. The
Turkish validity and reliability study was carried out by Ulusoy et al.22.

Statistical analysis

Statistical analysis was performed using the SPSS 22.0 (Statistical
Package for Social Sciences, IBM Inc., Chicago, IL, USA) package
program. The descriptive statistics for the data were calculated, and the
Kolmogorov-Smirnov methods were applied for testing the normality
distribution. The chi-square test was used for comparison of groups
with respect to the categorical variables. ANOVA and the post hoc
Tukey test were applied to the 3-group comparison of the data which
exhibited normal distribution. The Kruskal-Wallis H test was used for
group comparisons of non-parametric variables, and omnibus effects
were explored using the Mann-Whitney U test to determine which
pairs of groups differed. p significance was determined by dividing
the significance value by the number of groups. The Bonferroni
correction for multiple comparisons was used (0.05/3=0.016). The
Pearson’s correlation test was used for the normally distributed data,
and the Spearman’s correlation test was used for data not showing
a normal distribution. A regression model was established for the
variables showing significant correlation, and diagnostic tests of this
model were carried out. A p value of less than 0.05 was considered
statistically significant. After the evaluation of previous study results, a
power analysis was performed. The alpha and beta errors were stated,
respectively, as 0.05 and 0.20. The minimum number of patients
needed to obtain 80% power was calculated as 34 for each group.

Results

The average age in the PD group was 44.38 + 13.58 years; in the
GAD group it was 47.28 + 10.76 years, and in the control group
it was 41.51 + 10.46 years. No significant differences appeared
in terms of age, gender, and smoking habits between the groups
(p > 0.05). The body mass indexes (BMIs) of the GAD and PD groups
were significantly higher compared to that of the control group
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(p <0.001). The duration of disease for the PD group was significantly
higher than that of the GAD group (p < 0.001) (Table 1). There was
no statistically significant difference between the PD and GAD
groups in terms of the medications used by the participants (p =
0.258) (Table 2).

Although the BDI and BAI scores of the patients in the PD and
GAD groups remained within normal limits, they are significantly
higher with reference to the control group (p < 0.001). The difference
among the three groups in terms of total PSQI scores was statistically
significant (p < 0.001). Pairwise comparisons conducted in order to
determine the source of the difference revealed statistically higher
significance for the total PSQI scores of the GAD group compared

Table 1. Evaluation of demographic features by groups

to the PD and control groups (p = 0.009; p < 0.001, respectively).
When the sleep quality was assessed as poor for those having a total
PSQI score higher than 5, the sleep quality of 77.5% (n = 31) of the
patients with GAD, 47.6% (n = 20) of the patients with PD, and 51.1%
of the control group patients (n = 23) was poor, and the difference
was statistically significant (p = 0.011). After pairwise comparisons,
the proportion of GAD patients having poor sleep was significantly
higher compared to the PD and control groups (p = 0.005; p =0.012,
respectively). The difference between the PD and control groups was
not statistically significant (p > 0.05) (Table 3). When a post hoc
power analysis was applied with alpha 0.05, the power of the study
was found to be 0.9885.

Groups Test Value
PD (n=42) GAD (n =40) Controls (n = 45) p

Age Mean + SD 44.38 +13.58 47.28 £10.76 41.51 £10.46 F: 2.584

Min-Max 22 - 65 23-65 24 - 63 0.080:
BMI Mean + SD 29.26 + 5.54d 30.13 £ 4.67d 26.02+5.15 F: 8.544 **<0.001a
Smoking Mean + SD (number/day) 16.43 + 11.63 12.44 +7.58 13.21+8.55 F: 0.592 0.559
Duration of disease Mean + SD 67.29 + 8.61 47.58 +8.48 Z:-2.321
(months) Min-Max (Median) 5-240 (48)e 12-240 (22) *0.0200

n (%) n (%) n (%)

Gender Female 24 (57.1) 26 (65.0) 26 (57.8) %2 0.650

Male 18 (42.9) 14 (35.0) 19(42.2) 0.723¢
Smoking Smokers 14(33.3) 9(22.5) 14(31.1) X2 1.297

Non-smokers 28 (66.7) 31(77.5) 31(68.9) 0.523¢

* p<0.05. ** p<0.01. :ANOVA. ®Mann-Whitney U test. cPearson Chi-Square test. ¢ Significantly higher than in the control group; ¢ Significantly higher than in the GAD group. PD: panic disorder;
GAD: generalized anxiety disorder; BMI: body mass index.

Table 2. Medications used by patients

Groups Test Value
PD (n=42) GAD (n = 40) b p

SSRls 78.6% (n = 33) 67.5% (n=27) 1.279 0.258
Escitalopram 16 13

Sertraline 7 5

Paroxetine 6 4

Fluoxetine 3 1

Citalopram 2 2

Fluvoxamine 1

SNRIs 21.4% (n=9) 32.5% (n=13)

Duloxetine 4 9

Venlafaxine 5 4

%2 Chi-square value; PD: panic disorder; GAD: generalized anxiety disorder; SSRIs: selective serotonin reuptake inhibitors; SNRIs: serotonin and norepinephrine reuptake inhibitors.

Table 3. Evaluation of scores of Beck Depression Scale, Beck Anxiety Scale, and Pittsburgh Sleep Quality by groups

Groups Test Value
PD (n=42) GAD (n = 40) Control (n = 45) p

BAI
Min-Max (Median) 5-7 (6)p 4-7 (5 2-5 (4) 2 84.562
Mean + SD 586 +0.75 558+ 0.74 356072 **0.001:
BDI
Min-Max (Median) 4-6 (5)p 3-6 (4 2-4(3) X2 84677
Mean + SD 486+075 458055 260+ 0.65 **0.0015
PSQI
Min-Max (Median) 0-12 (5) 0-17 (9) 0-15(6) 2 15.591
Mean £ SD 652+374 9.0+4.09 564 + 321 **0.0015
Sleep Quality n (%) n (%) n (%)
Good 22 (52.4) 9(22.5) 22 (48.9) 2 8.991
Poor 20 (47.6) 31(77.5) 23(51.1) *0.011¢

*p<0.05. **p<0.01. aKruskal-Wallis test.  Significantly higher than in the control group. ¢ Significantly higher than in the PD group and control group. ¢Pearson Chi-Square test.
BAI: Beck Anxiety Scale; BDI: Beck Depression Scale; PSQI: Pittsburgh Sleep Quality Index; PD: panic disorder; GAD: generalized anxiety disorder.
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Analysis of the sub-components of the PSQI demonstrated a
significant difference in terms of subjective sleep quality (p = 0.008),
sleep latency (p < 0.001), sleep duration (p < 0.001), habitual sleep
efficiency (p = 0.027), use of sleep medications (p = 0.014), time
spent in bed (p = 0.049), and sleep duration (p < 0.001) (Table 4).
When pairwise comparisons were conducted to find out the source
of differences, the subjective sleep quality (Z: -2.793; p = 0.005),
sleep duration (Z: -4.002; p < 0.001), and habitual sleep efficiency
(Z: -2.589; p = 0.01) scores of patients with GAD were significantly
higher compared to those of the PD group. The scores for subjective
sleep quality (Z: -2.508; p = 0.012), sleep latency (Z: -3.762; p < 0.001),
and use of sleep medications (Z: -1.255; p = 0.005) were significantly
higher in GAD patients than in controls. The sleep latency (Z:
-3.450; p = 0.001), sleep duration (Z: -2.997; p = 0.003), and use of
sleep medications (Z: 2.651; p = 0.008) of the patients with PD were
significantly higher than in the control group.

In all participants evaluated together, there were positive
correlations between the total PSQI scores and BMI (r: 0.247;

p =0.005), the number of cigarettes smoked daily (r: 0.422; p = 0.009),
BAI score (r: 0.201; p = 0.023), and BDI score (r: 0.204; p = 0.021)
(Table 5). When correlation analysis was performed in each group,
there were positive correlations between the total PSQI scores and
BMI (r: 0.314; p = 0.035) and the number of cigarettes smoked daily
(r:0.799; p = 0.001) only in the control group. In multiple regression
analysis, the effect of daily cigarette smoking on the total PSQI
level was 66.9% in healthy control patients (F [1,13] = 27.264; p <
0.001). A negative correlation existed between the total PSQI scores
and duration of disease in the patient group (r: -0.350; p = 0.001).
When correlation analysis was performed in each patient group, the
correlation between the total PSQI scores and the duration of disease
was not significant (p > 0.05).

In multi-linear regression analysis, the evaluation of daily number
of cigarettes, BMI, BAI score, and BDI score on the total PSQI scores
revealed a statistically significant effect for daily number of cigarettes
(Beta: 0.425; t: 2.731; p = 0.010).

Table 4. Evaluation of scores of Pittsburgh Sleep Quality Index sub-components between groups

Groups Test Value
PD (n=42) GAD (n = 40) Control (n = 45) pe

Subjective Sleep Quality X2 9.708
Min-Max (Median) 0-3(1) 0-3 (2)oe 0-3(1) 0.008**
Sleep Latency %2 18.610
Min-Max (Median) 0-3(2)p 0-3 (3 0-3(2) <0.001**
Sleep Duration X2 18.618
Min-Max (Median) 0-3 (0) 0-3(1)e 0-3(1) <0.001**
Habitual Sleep Efficiency X2 7.201
Min-Max (Median) 0-2(0) 0-3 (1) 0-3(0) 0.027*
Sleep Disturbances X% 2.325
Min-Max (Median) 0-2 (1) 0-3(1) 0-2(1) 0.313
Use of Sleep Medication X2 8.527
Min-Max (Median) 0-3 (0) 0-3(0p 0-2(0) 0.014%
Daytime Dysfunction X2 5.534
Min-Max (Median) 0-3(1) 0-3(1) 0-3(1) 0.063
Duration in Bed
Min-Max (Median) 4-12 (9 4-11(7.75) 5.5-11(7.5) X2 6.045
Avg. + SD 8.31+£0.25 7.73+0.23 7.72 +0.16 0.049*
Sleep Duration (hours)
Min-Max (Median) 4.5-8 (8)pd 4.5-8(6.5) 45-8(6.5) X2 18.618
Avg. + SD 7.28+0.15 6.25+0.17 6.67+0.14 <0.001**
Sleep Percentage (sleep duration/
duration in bed)
Min-Max (Median) 66.7-99 (88.9) 50-99 (81.2) 40.9-99 (86.6) X2 3.387
Avg. + SD 87.65 +1.40 81.85+2.16 86.28 + 1.63 0.184

*p<0.05. ** p<0.01. =Kruskal-Wallis Test. » Significantly higher than in the control group. ¢ Significantly higher than in the PD group. ¢ Significantly higher than in the GAD group. PD: panic disorder;

GAD: generalized anxiety disorder.

Table 5. Review of correlation among Pittsburgh Sleep Quality Index, Beck Anxiety Scale, Beck Depression Scale, body mass index, daily cigarette con-

sumption and duration of disease

pPsal
p

All Groups

BAI 0.201 0.023*
BDI 0.204 0.005**
BMI 0.247 0.005**
Daily cigarette consumption 0.422 0.009**
PD and GAD group

Duration of disease -0.350 0.001**

r = Spearman’s correlation coefficient. * p < 0.05. ** p < 0.01. PSQI: Pittsburgh Sleep Quality Index; BAI: Beck Anxiety Scale; BDI: Beck Depression Scale; BMI: body mass index; PD: panic disorder;

GAD: generalized anxiety disorder.
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Discussion

In this study, even though the depression and anxiety levels of the
patients with PD and GAD remained within normal limits, they were
higher than in the control group. The sleep quality of the patients with
GAD proved poorer in comparison to the PD and control groups.
The sleep quality of the PD and GAD groups was poorer compared
to the control group with respect to many sub-components of the
PSQI. A collective evaluation of all groups suggests that smoking,
increased age, and increases in BMI adversely affect sleep quality.
Those with lesser duration of disease also have poorer sleep quality.

Anxiety and fear result in an increase in cortical and peripheral
stimulation. Anxiety affects sleep, influencing the hypothalamic-
pituitary-adrenal axis and various other systems?:. Stimulation also
occurs in the case of any disorder that adversely affects starting and
sustaining sleep. In general, a mutual interaction exists between
anxiety and sleep disorder. The existence of either boosts the effect
of the other242s.

Chronic anxiety and strain comprise the basic features of GAD.
GAD is associated with difficulty in starting and sustaining sleep+15.
Sleep disorder is more highly associated with GAD than with PD+.
Extreme anxiety or worried expectation, the basic features of GAD
play a significant role in the emergence and persistence of sleep
disorders2s. Certain studies have found that the prevalence of sleep
disorders in patients with GAD is 50% to 85%, and such disorders
are observed in various stages of sleeps1427. It is further known that
if GAD symptoms are more severe, the prevalence of insomnia is
higher2s. The main finding of this study is that the sleep quality of
patients with GAD in remission is lower compared to the individuals
in the PD and control groups. Furthermore, subjective sleep quality,
sleep duration, and habitual sleep efficiency in GAD patients was
lower than in the PD group. In addition, subjective sleep quality,
sleep latency, and daytime dysfunction were worse in GAD patients
compared to the controls. The results of our study indicate that the
adverse effects of GAD on sleep may persist despite the improvement
in signs and symptoms of anxiety during the period of remission.
This fact may be interpreted in a manner where the chronic and
recurring feature of GAD and signs of sleep disorder survive in
spite of a decline in signs of anxiety or meliorate in a longer term
as compared to the signs of anxiety. In the study of Ramsawh et al.,
the strongest relationship between sleep disorder and anxiety was
discovered in the GAD group!!. The sleep disorder in patients with
GAD may be observed in the form of residual signs, as is the case with
numerous chronic psychiatric diseases. In our study, we determined a
proportion of GAD patients with poor sleep quality (77.5%), and this
percentage was just as high as it was during the peak attacks of the
disease. This demonstrates that the sleep quality of patients with GAD
does not improve even if the symptoms of anxiety are in remission.

Although certain studies have concluded that sleep disorder is
more common in patients with PD than in healthy controls, there
are other studies in which this is not addressed+s. The panic attacks
experienced during sleep may lead to insomnia by instilling fear in
the individuals. One of the factors affecting the sleep disorder in
PD is the presence of depression. Although the total PSQI scores of
the patients with PD were similar to those of the control group, the
sub-components, namely sleep latency, sleep duration, use of sleep
medications, and duration in bed, were higher than in the control
group. This result shows that sleep quality in patients with PD is poor
in certain respects. The patients in our study did not have any panic
attacks, since they were in remission. Moreover, any patients with
past and current depression had been excluded.

The medications used in the treatment of anxiety disorders may
also impact sleep quality. However, the patients with PD and GAD
in our study exhibited similar features in terms of the medications
that they used.

Smoking is considered one of the significant factors having an
impact on sleep quality. It is common knowledge that smoking has
adverse effects on sleep for different reasons. The number of cigarettes
smoked daily is the most important factor that harms sleep quality2o3.

In our study, with all participants evaluated together, there was a
positive correlation between total PSQI scores and the number of
cigarettes smoked daily. However, when correlation analysis was
performed in each group, there was a positive correlation only in
the control group between PSQI scores and the number of cigarettes
smoked daily. The effect of daily cigarette smoking on poor sleep
quality was approximately 67% in healthy controls.

The sleep pattern is known to vary with age, and insomnia
increases with age. Our study also determined that sleep quality
deteriorates with age. This result is consistent with the body of
literaturest.

High BMI may adversely affect many systems, from metabolic
issues to the respiratory tract. Sleep quality worsens owing to such
effectss2. In our study, as BMI increased, the sleep quality worsened.

The poorer sleep quality in those individuals with shorter disease
duration may be due to experiencing more sleep disruption in the
initial periods of the disease due to acute anxiety. The sleep disorder
may improve if the patients develop mechanisms to cope with the
problem in time.

Sleep disorder gives rise to significant losses of functionality in
daily life. The significant sleep disorders associated with GAD are
not fully healed. It has been demonstrated that individuals with
anxiety disorders and poor sleep have significantly worse mental
health-related quality of life and increased disability compared to
those with anxiety disorders alone!!. Although the symptoms of
anxiety improve during the periods of wellness in the patients with
PD and GAD, the other residual symptoms can persist. In PD and
GAD, disruption with respect to some areas of sleep, in addition to
overall deterioration of sleep quality, is more common.

The fact that this study is cross-sectional, with a small number
of participants, serves as a significant limitation. Although the PSQI
is a validated sleep quality scale, it alone is not sufficient for the
evaluation of sleep quality and the sub-components of sleep disorders.
In larger sample groups, the quality of sleep should be evaluated by
more objective tests, such as actigraphy or polysomnography, and
follow-up studies should further be conducted. Caffeine intake may
affect sleep quality. Participants weren't asked about their amounts
of caffeine and black tea intake.

Consequently, the sleep disorder is an important component
of anxiety disorders. Although treatments aimed at the primary
disease may result in improved symptoms, this result itself is not
sufficient. The sleep disorder in patients with GAD may persist
despite adequate treatment of the anxiety symptoms. Enquiring about
sleep disorder in patients with GAD in remission, and administering
pharmacologically and non-pharmacologically specific treatments
intended for this purpose, is of great importance.
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Abstract

Background: The Emotional and Affective Composite Temperament (AFECT) model describes originally six traits of volition, anger, inhibition (fear and cau-
tion subordinate factors), control, sensitivity, and coping. However, fear and caution have shown opposite relatioships with criteria-variables, indicating factor
independence. Objective: The current investigation aimed to advance in the evaluation of the psychometric properties of the emotional trait section of the
Emotional and Affective Composite Temperament Scale (AFECTS) by examining the suitability of a 7-factor structure and the reliability of each scale using
data from a population-based sample. Methods: AFECTS was administered via face-to-face assessments in a single-session, population-based cross-sectional
survey. Samples was composed of teenagers and adults (14 to 35 years). The latent structure and reliability were analyzed via structural equation modeling:
confirmatory factor analysis was used to test the a priori correlated 7-factor model (with fear and caution designed as single-factors) and trait-scores reliability
was assessed by the estimation of information curves. Results: Findings attested the suitability of the 7-factor model presumed to underline the item set of the
traits section of AFECTS and information curve interpretation showed adequate levels of reliability for all trait-scores. Discussion: The 7-factor model showed

robust indicators of construct validity for the AFECTS.

Carvalho HW et al. / Arch Clin Psychiatry. 2020;47(1):25-9

Keywords: Temperament, personality, psychological traits, structuctural equation modeling, psychometrics.

Introduction

The Affective and Emotional Composite Temperament model!
(AFECT) is a revised and expanded version of the Fear and
Anger model23. Originally, the Fear and Anger model conceived
temperament with two independent traits of emotional activation
(drive and anger) and inhibition (fear and caution)23. This
bifactor model had many implications for the understanding of
psychopathology: it, in fact, anticipated a basic framework of
predisposition to most mental disorders, which included a conceptual
map to understand comorbidity patterns23. The vectors of activation
and inhibition were also designed to tap specific neuroanatomical,
neurochemical, and genetic undepinings of behavior and to inform
psychopharmacological treatments2. Explicitly, the aim of the
Fear and Anger model was to offer a conceptual framework that
could inform clinical assessment and therapeutics to mental heath
professionals.

Nevertheless, this bidimensional model was unable to account for
neuropsychological domains keen for the understanding of emotion
regulation, including the functions accountable for the modulation
of activating and inhibiting behavior. The Fear and Anger model
was too parcimounious to offer a comprehensive understanding

of psychological adjustment trajectories in non-clinical contexts.
Thus, the AFECT model' was developed to engender a general
theory of behavior that could comprise basic motivation features
(activation and inhibition) with psychological functions related to
self-regulation (control), vulnerability (emotional sensitivity), and
resilience (coping).

In the AFECT model,! activation is described by two relatively
independent factors of volition and anger: The first is related to
positive emotionality and positive engagement, while the second is
linked to intense emotion manifestations and aggressivenesst.

Inhibition! was designed as a second-order factor that accounted
for the correlations between fear an caution first-order factors.
Nevertheless, accumulating evidence have shown that fear and
caution display opposite association with external outcome criteria:
while fear is investilly associated with psychosocial adjustment
patterns, caution seem to predict positive adjustment+7. Thus, in
this investigation, we addressed Inhibition vector as comprised by
two single-factors of fear and caution: fear is thought to arises from
“here and now” threaten situations and is related to freezing and
flight reactions. Caution inhibits behavior by increasing attention
bias to potential environment harms!2.
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Control is conceived as a single emotional trait responsible for
promoting the adaptation of one’s behavior to the environment and to
one’s cognitive goals by modulating the levels of activation (volition
and anger) and inhibition (caution and fear). Thus, it is a self- and
context-monitoring dimension related to executive/frontal circuitry!.

Sensitivity is a single trait that describes the extent to which
someone is vulnerable to interpersonal and environmental stress and
harm. On the other hand, coping is a single trait that aims to predict
one’s ability to deal positively with harmful experiences!.

The traits of the AFECT model can be assessed using the
emotional section of the Affectivite and Emotional Composite
Temperament Scale (AFECTS). This section is composed of 48 self-
report items that are assessed via a 7-point bipolar in Likert scale.
Its validation study! corroborated the 6-factor model (inhibion
was designed as a second-order factor with two subfactors of
fear and caution) believed to underline AFECTS item set. Each
factor displayed excellent level of internal consistency reliability!.
Psychometric findings were considered to be robust once goodness
of fit indexes were satisfactory and the data from a large and
heterogeneous community sample was available!.

The AFECTS underwent a process of cultural adaptation and
validation to Mexicos using a sample of 350 participants from
the general population and of 91 stable outpatients with various
psychiatric diagnoses. Factor structure replicated the a priori six-
factor structure with excellent levels of internal consistency reliability.
Traits scores also discriminated the general population sample from
the clinical ones.

Other studies have shown that AFECTS trait scores differentiated
individuals in regard to dissimilar traumatic coursest, sexual
orientation identitiess, substance use and misuse patterns??, personality
disorders!, and daily energy patterns and cronotypes!!. These findings
showed that higher scores on volition, caution, control and coping were
associated with more adaptative outcomes and social privilege, while
higher scores on the traits anger, fear, and sensitivity were correlated
with maladaptative outcomes and social vulnerability. Taken together,
these findings attest positively the construct validity status of the
AFECTS emotional section and indicate that fear and caution may
be better understood as sigle-factors each.

Most studies using the AFECTS rely on Internet based data
collection. Internet mediated studies have many advantages, such as
the possibility to gather large samples at low cost or to increase data
reliability when assessing sensitive issues, such as substance use or
sexual behavior!213. Nonetheless, some limitations are also present:
samples tend to be biased to higher socioeconomic status, women,
and highly motivated participantsi2. Thus, the current investigation
aims to advance in the psychometric evaluation of the emotional
section of the AFECTS using a representative and probabilistic
samples of adolescents and adults that responded to the AFECTS via
a traditional data collection methodology (face-to-face interview).
As aforementioned, because fear and caution have shown opposite
empirical relationships with external criteria, we tested the validity of
astructural model based on 7 latent factors that allegedly underlines
AFECTS item intercorrelations.

Methods
Ethics

The ethics committee of the Catholic University of Pelotas approved
the protocol (ETHICS PROTOCOL: 15/2010) of the current study.
Repondents agreed to participate and signed the free and informed
consent form. This form was shaped to achieve the requirements of
the National Health Council of Brazil (Resolution 196/1996) and
the Code of Ethics of the World Medical Association (Declaration
of Helsinki). Participants who were identified to have any mental
disorder were assigned to a psychological and psychiatric assistance
in a mental health ambulatory of the Catholic University of Pelotas
with no cost.

Participants and procedures

The data set of the current study was produced by a single-session,
population-based cross-sectional survey carried out in the urban area
of Pelotas - a city located in the extreme south of Brazil. The target
population was composed of individuals from both sexes with age
ranging from 14 to 35 years.

Cluster sampling was achieved following the demographic data
provided by the Brazilian Institute of Geography and Statistics (IBGE,
2008). This census divided the urban zone of the city of Pelotas into
448 sections with a target population of about 97,000 individuals aged
14-35. Out of these, 89 census sections were randomly selected and,
subsequently, 2,756 residents were randomly identified. Participants
were first contacted by telephone to explain the research goals,
motivate participation, and schedule a data collection session. In
total, 143 out of the 2,756 residents refused to take part in the study
and other 265 were not found.

The resulting sample included 2,344 participants: 1,273 women
(54.3% women) and 1,071 (45.7%) men. Mean age was of 24.1(SD
= 6.1) years, most participants declared to be Caucasian (75.3%),
single (66.7%), employed (51.9%), and to have 11.3 (SD = 3.3)
years of formal education. The demographic profile of the sample is
detailed in Table 1.

Table 1. Sociodemographic characteristics of the sample

Women Men Total
Age Mean (SD) 24.37 (5.99) 23.86 (6.05) 24.14(6.02)
Ethnicity Caucasian 976 (76.7%) 79.7(74.4%) | 1,773 (75.3%)
Afrodescendent | 169 (13.3%) 133 (12.4%) 302 (12.9%)
Asian 06 (0.5%) 09(0.8%) 15(0.6%)
Amerindian 05(0.4%) 13(1.2%) 18(0.8%)
Other 117 (9.2%) 119(11.1%) 236 (10.1%)
Education Basic 737 (57.9%) 589 (55.8%) 1,335 (57%)
High-School 370(29.1%) 319(29.8%) 689 (86.3%)
University 166 (13%) 154 (14.8%) 320(13.7%)
Marital Single 812 (63.8%) 749 (69.9%) | 1,561 (66.7%)
status Married 427 (33.5%) 306 (28.6%) 733(31.3%)
Widowed 33(2.6%) 14.(1.3%) 47 (2%)
Work Yes 556 (43.7%) 660 (61.6%) | 1.216(51.9%)
Situation No 652 (51.2%) 373(34.8%) | 1,025(43.7%)
Never 65(5.1%) 38(3.6%) 102 (4.4%)

Trained psychologists interviewed participants individually using
laptops containing an electronic version of each instrument used to
collect data. The data set was encoded and then transferred to different
statistical packages for data analysis. In the current investigation we
used the AFECTS and the demographic questionnaire data.

The demographic questionnaire aimed to evaluate personal and
social characteristics related to the sex, age, education and marital
status, occupation, and other relevant information.

The AFECTS emotional section contains 48 items organized
in five scales composed of 8 items (volition, anger, sensitivity,
coping, and control) and two scales with 4 items each (fear and
caution). The items are scored from 1 to 7 and the total score of
each dimension is the sum of the scores of their respective items.!
In the current manuscript, we did not include the analysis of the
AFFECTS affective section.

Statistical analysis

All analysis were performed using Mplus version 8.3 computer
package!s. Descriptive statistics related to demographic and
temperament variables are presented using frequencies for categorical
data and means and standard deviations (SDs) for continuous variables.
Table 2 shows descriptive statistics regarding emotional traits.
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Table 2. Means and standard deviations for emotional trait scores

Emotional Traits Women Men Total
Mean SD Mean SD Mean SD

Volition 41.98 10.1 44.40 9.38 43.07 9.87
Anger 32.51 11.47 28.41 10.71 30.63 11.32
Fear 15.41 5.06 13.98 476 1474 4.99
Caution 19.13 5.91 19.76 5.77 19.42 5.86
Control 4311 972 43.46 9.77 43.26 9.77
Sensitivity 32.89 10.45 27.63 9561 30.50 10.42
Coping 44.33 9.95 4513 96 4469 9.82

Confirmatory factor analysis was used to test the a priori
conceptual correlated 7-factor model underlying the 48 categorical
in-Likert format items that conformed AFECTS item set (fear and
caution as independent factors). The weighted least square using
a diagonal weight matrix with standard errors and mean- and
variance-adjusted (WLSMV) estimator was used!s, because the
observed indicators (i.e., AFECTS items) have an ordinal-categorical
format. Parameterization theta and probit link function were used.
Moreover, due to the demographic sectors from which participants
were retrieved (i.e., multilevel structure), the standard errors and chi-
square test of the model fit took into account such non-independence
following the procedures described by Asparouhovis!?.

To evaluate the goodness of fit of the proposed 7-factor model,
the following indices were used: Confirmatory Fit Indices (CFI), the
Tucker-Lewis index (TLI), and root mean square error approximation
(RMSEA). The cutoff criteria used to determine the goodness of
fit are described as following: RMSEA estimate values near or less
than 0.06 and RMSEATs close fit (Cfit) higher than 0.05 are indicator
of appropriate model fit, while CFI and TLI values near or greater
than 0.95 are considered indicate good model fits. It is important
to point out that CFI and TLI are penalized under complex models
(i.e., multidimensional models with many items per factor and
various factors), and such models, as proposed here, tend to worsen
as the number of variables in the model increases!®. Then, CFI and
TLI’s values near to 0.9 were considered to be indicative of good fit.
Important to notice that Sivo ef al.20, in a partial replication of Hu and
Bentler’s investigations, showed that the cut-off values for goodness
of fit coefficients must be decided considering different conditions
such as model structure and sample size.

In terms of factor loading’s magnitude, Nunnally2! asserts that it
“is easy to overinterpret the meaning of small factor loadings, e.g.,
those below .40” Hence, we point estimate values for factor loadings
values below 0.4 small magnitude effects.

Information curves were estimated for each factor. Trait level
distribution is located at the X-axis (z-scores) and the measurement
of information is at the Y-axis. Values for information are not
standardized: the higher the information scores in a given part of the
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trait spectrum, the higher the precision/reliability of the measure and,
consequently, the test ability to capture reliably individual differences
in a particular spectrum.

Results

The 7-correlated factor solution generated suitable model fit
coefficient values for all observed indicators. The RMSEA estimate
value was of 0.04 and its Cfit was equal to 1.0. The CFI and the TLI
values were of 0.933 and 0.928, respectively. Figure 1 portrays the
correlated model depicting the standardized factor loading and the
correlation among factors. Only one factor loading (FE3) showed
a factor loading below of 0.4 (Apz; = 0.289, p-value < 0.001) which
correspond a reliability (R2 = 8.35%).

Information curves showed that trait scores had particularities.
Volition, caution, control and coping displayed the highest level of
information at the trait spectrum around and below mean. Fear
information curve was more distributed along trait spectrum,
displaying the highest information parameter ranging from the 1s SD
below and the 2nd SD above the mean score, with a low decrease after
the 204 SD above mean. Anger and sensitivity highest information
level were situated in between the 1+ SD below and 2n¢ SD above the
mean scores. Figure 2 depicts information curves for each factor.

Discussion

The results showed herein attest to the robustness of the AFECTS
emotional section as a reliable and valid tool for assessing
temperament traits. The seven-factor latent structure presumed to
underline the AFECTS item set displayed satisfactory goodness of
fit index values and factor loadings were moderate to high, which
indicated that theoretical traits accounted for a substantial portion
of its items covariance. Information curve estimations showed that
AFECTS trait scores measure reliably a wide range of its theoretical
constructs. Taken together, results are coherentr with the AFECT
conceptual framework! and previous psychometric investigations
of the AFECTS!#, with one exception: in this study fear and caution
were successfully designed as first-order factors.

The division of the Inhibition into two factors of fear and caution
produced a valid general solution (a 7-factor solution for AFECTS
emotional scale). This division is also supported by to previus
empirical data that show that fear and caution stablish opposite
relatioships with criteria variables such as substance misuse+ or
traumatic experiencesﬁ. Moreover, fear and caution under our
7-correlated factor solution exhibited a very small standardized
correlation (r = 0.285), which indicates a divergent validity between
both domains.

Correlations among latent traits were also conceptually
meaningful and similar in magnitude and direction to the ones
reported in previous research!s. Traits presumed to tap frontal
functions and with desirable psychosocial adjustment content (i.e.,
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Figure 2. Information curves for AFECTS emotional traits.
volition, caution, control, and coping) displayed positive correlations Conclusion

with each other. Similarly, traits related to negative psychosocial
adjustment content (such as anger, fear, and sensitivity) displayed
positive correlations with each other. The traits fear and caution
showed a small positive correlation (r = 0.28) as both may be
conceived as inhibition processes: the first is associated with more
innate and spontaneous reactions towards hazardous stimulations
(such as freezing) and the second is related to more sophisticated
processes of inhibition, based on the perception of environment cues
that predict harmful events?2. This poor empirical association and
differences in function favor the understanding of fear an caution
as independent factors.

Information curve analyses showed that AFECTS emotional
section scores were more reliable to measure its underlying traits in
individuals that are located between one to two standard deviations
above and below mean. Volition, caution, control and coping are more
reliable to assess individuals with average and low scores. Fear is more
reliable to assess individuals located around the mean and both below
and above mean scores, while sensitivity and anger are more reliable
to evaluated mean and above mean scores. In general, AFECTS
trait scores are less reliable to assess extreme trait manifestations:
three standard deviations below and above mean score. These
patterns have one particular implication: the AFECTS seem to be a
reliable instrument to assess trait levels that tap the majority of the
population (between 2 SDs below and above mean); which proves
its reliability to evaluated normal-range temperament manifestations
and individuals with subclinical or mild manifestations of various
mood psychopathologies. Therefore, it is plausible to state that
AFECT model offer relevant transdiagnostic variables?:.

The current research has virtues and limitations worth of
mention. The main virtues are related to the adopted sampling and
analytical procedures: first, a randomized population-based sample
maximizes the generalization power of our findings to the strata
of individual with age ranging from 14 to 35 years. Second, this is
the first study that evaluated the psychometrical properties of the
AFECTS emotional section in a sample of adolescents, showing that
the temperament constructs purported by the AFECT model are also
present at this age spectrum. Third, the use of a modern psychometric
approach to test model structural hypothesis and reliability of trait
scores indicate the robustness of both: the theoretical model and its
measurement tool. Nevertheless, face-to-face interviews and self-
report instruments also display its well-documented shortcomings+.
Also, in this article we limited the analysis to the emotional section
of AFECTS, evaluating the psychometric properties of AFECTs
temperament trait assessment.

The current study shows the robustness of the AFECTS emotional
sertion to assess temperament traits among adolecents and adults
alike. The division of inhibition into two correlated factor of fear
and caution yelded a stable factor solution.
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Dear Editor,

Levetiracetam is an anti-epileptic second generation drug with a
unique mechanism of action involving the modulation of neuronal
vesicle exocytosist. Alongside its indication for partial epilepsy, it
has been proposed as mood stabilizer in both manic and depressive
phases in bipolar disorder. Although its favorable side effects profile,
up to 16% behavioral signs like agitation and aggression may occur.
Manic symptoms were already reported in two papers, seeming to be
arare yet possible secondary consequence of this agent23. We reporta
case of a levetiracetam-induced manic episode in a 58-year-old male
without previous psychiatric history.

A 58-year-old Caucasian male with a medical history of epilepsy
since infancy was admitted to Neurology ward for uncontrolled
epileptic seizures. He was under phenobarbital 100 mg, valproic acid
1,500 mg and hidantine 300 mg daily treatment. The patient had
no prior personal or family history of mental health problems.
Valproic acid was stopped and levetiracetam was initiated and
augmented till 3,250 mg/d.

Two weeks after discharge, the patient started presenting
irritability, restlessness, increased psychomotor activity, decreased
need for sleep, socially disinhibited behavior, intrusive contact with
strangers and excessive shopping. One month later, he was admitted
to our psychiatry emergency. As no relevant alterations were found
on complete imagological and analytic workup, a diagnosis of manic
episode was established. He was prescribed with quetiapine 250
mg/d and levetiracetam to 2,000 mg/d with frankly remission of the
symptoms in 2 weeks.

Manic episodes are usually related with bipolar disorder but
can be triggered by other disorderst or substances. Therefore, the
temporal sequence of events, the age of patient, the absence of
other concomitant medications (corticosteroids, antihistaminic
and antidepressants), the negative history of past psychiatric history

or substance use strongly suggests that the manic episode was
induced by levetiracetam. Due to its growing use in the clinical field,
physicians must be aware of possible mood symptoms and behavioral
disturbances such as mania that may occur secondarily.

This study was performed in accordance with the provisions of
the Declaration of Helsinki 2008 and was approved by the Ethics
Committee of Hospital of Braga. We obtained informed written
consent from the patient authorizing publication. His anonymity
has been preserved.
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