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Background: The aim of the present study was to investigate the relationship between personality traits, stress, emotional
intelligence, and central serous chorioretinopathy (CSCR).

Material/Methods: This prospective case-control study included 57 patients with acute CSCR and 57 age- and sex-matched con-
trols with refractive errors. Inclusion criteria for CSCR group were acute unilateral onset of visual disturbances
within 2 weeks until the first visit to the ophthalmologist and ophthalmoscopic finding of a round or oval mac-
ular detachment confirmed by optical coherence tomography as a dome-shaped serous neuroretinal elevation.

Results: Using the Sixteen Personality Factor Questionnaire (16 PF), patients with CSCR achieved slightly higher scores
on primary characteristics such as warmth (P=0.612) and perfectionism (P=0.137) when compared to the con-
trol subjects. Mean scores measured with the Social Readjustment Rating Scale (SRRS) were significantly high-
er in patients with CSCR (P=0.004), which means that these patients had notably elevated average reactivity to
stressful life events. In addition, the number of patients with a high stress level was higher in the CSCR group
than in the control group. Considering the level of emotional intelligence measured with the Trait Emotional
Intelligence Questionnaire-Short Form (TEIQue-SF), patients with CSCR achieved significantly lower scores on
well-being (P=0.003) and sociability (P=0.011) factors, as well as on total score (P=0.014).

Conclusions: A higher level of perceived stress is the most important psychological risk factor for CSCR. According to our re-
sults, a low level of emotional intelligence may be an additional factor that contributes to the occurrence of
CSCR.
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Background

Central serous chorioretinopathy (CSCR) is a disorder charac-
terized by localized serous detachment of the neurosensory
retina in the macula, and it is often associated with detach-
ment of the retinal pigment epithelium (RPE). It is ranked as
the fourth most frequent non-surgical retinopathy, with a re-
ported annual incidence of 9.9 for men and 1.7 for women
per 100 000 individuals [1,2]. CSCR typically occurs unilater-
ally in young and middle-aged persons, with a peak of prev-
alence at around 45 years [1,3]. Although the pathogenetic
mechanism is still unclear, it is assumed that the hyperper-
meability of choroidal blood vessels causes an increase in tis-
sue hydrostatic pressure, which in turn results in subretinal
fluid accumulation and damage to the RPE [4]. CSCR is usu-
ally classified into acute and chronic forms based on the du-
ration of subretinal fluid and the structural macular changes
detected by multimodal imaging [5,6]. Common clinical pre-
sentations of acute CSCR include blurred vision, metamor-
phopsia, relative central scotoma, reduced contrast sensitiv-
ity, and dome-shaped serous neuroretinal elevation seen on
optical coherence tomography (OCT). In most cases, sponta-
neous resolution of subretinal fluid occurs within 3-4 months,
with recovery of visual function, although recurrent episodes
or persistent fluid can occur in some patients [3,5,6]. Chronic
CSCR is characterized by serous retinal detachment for lon-
ger than 4-6 months, associated with widespread RPE atro-
phy, photoreceptor damage, and permanent vision loss [2,5-7].
There is no criterion standard treatment of CSCR, and numer-
ous therapeutic options have been proposed, including stan-
dard laser photocoagulation, subthreshold micropulse laser,
photodynamic therapy with verteporfin, intravitreal adminis-
tration of anti-vascular endothelial growth factor drugs, oral
mineralocorticoid antagonists, psychological support, and re-
duction and avoidance of stress [3,4,6,8].

Over time, many risk factors have been described as possible
causes of CSCR, such as hypertension, autoimmune diseases,
pregnancy, gastroesophageal reflux, use of steroids, sleep dis-
turbances, and use of psycho-pharmacological drugs [2,9,10].
Additionally, the impact of psychological risk factors, such as
personality type A and stress, is well documented [9,11,12].
Besides the well-described characteristics of personality type
A, such as a competitive drive, a sense of urgency, an aggres-
sive nature, and a hostile temperament, other personality and
temperament characteristics, including emotional dissociation,
a lower level of cooperativeness, reduced tolerance to frustra-
tion, emotional instability, and insecurity, have all been relat-
ed to the development of CSCR [13,14]. Likewise, it has been
demonstrated that CSCR patients reported more critical life
events, unfavorable stress coping strategies, and psychoso-
matic problems [15].
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Despite numerous studies, a clear personality profile and reac-
tivity to stress in CSCR patients are yet to be fully established.
Furthermore, it has been suggested that emotional intelligence
could have a “stress-buffering” effect and favor faster recov-
ery after an acute stress event [16]. To the best of our knowl-
edge, no study has evaluated the association between levels
of emotional intelligence and CSCR.

Based on previous research, the aim of this study was to clar-

ify association of personality traits, stress, and emotional in-
telligence with acute CSCR.

Material and Methods

Patients

A prospective case-control study was conducted at the
Department of Ophthalmology, University Clinical Hospital
Mostar, Mostar, Bosnia and Herzegovina, between November
2017 and June 2020. A total of 114 subjects were included in
the study, 57 with acute CSCR (cases) and 57 with refractive
errors between -3.00 diopters (D) and +3.00 D without other
associated ocular abnormalities (controls). The control subjects
were matched by sex and age (+2 years) to the case group.
Inclusion criteria for CSCR group were acute unilateral onset
of visual disturbances (vision loss, metamorphopsia, microp-
sia, dyschromatopsia or central scotoma) within 2 weeks un-
til the first visit to the ophthalmologist and ophthalmoscopic
finding of a round or oval macular detachment confirmed by
OCT as dome-shaped serous neuroretinal elevation. Patients
were excluded from the study if they presented any of the fol-
lowing: structural damages in the macula suggestive of previ-
ous CSCR episodes (e.g., atrophic changes to the outer retina
and RPE), other maculopathies capable of causing macular ex-
udation (e.g., choroidal neovascularization, age-related mac-
ular degeneration, pathologic myopia), surgical and/or laser
procedures on an eye, and other ocular pathology that signif-
icantly reduced visual acuity.

Patients who were selected for the study were interviewed
and gave written informed consent prior to participation in the
study. All procedures and examinations were approved by the
Ethics Committee of the University Clinical Hospital Mostar.
The study was in compliance with the Declaration of Helsinki.

Methods

All participants underwent a standard ophthalmological exami-
nation that included best-corrected visual acuity (BCVA), appla-
nation tonometry, slit lamp biomicroscopy, dilated fundus ex-
amination, and OCT (Optopol Technology Sp. z 0.0., Zawiercie,
PL). Patients with CSCR were observed for 4 months, and within
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Table 1. Baseline characteristics of patients with acute CSCR and controls.

Characteristics CSCR* group Control group
N** 57
CAgelyears 43054938 43741081
 Sex (maleffemale) 370 3720
CBMRLO e 77
Initial BCVA* (ogMAR) 0112009 0003:000
 Final BCVA* (0gMAR) 002002 -
Cnitial CFT% () 48781990 21224293
CFinal CFT% um) 23312307 -

Values are presented as number or meanzstandard deviation. * Central serous chorioretinopathy; ** number of patients;
*** body mass index; # best-corrected visual acuity; # central foveal thickness.

this period they received no treatment. All respondents filled
out 4 questionnaires.

I. A questionnaire on general information containing data about
the patient’s age, gender, presence of possible systemic risk
factors, such as hypertension, autoimmune disease, use of
steroids, gastroesophageal reflux, pregnancy, and sleep dis-
turbances, and use of psycho-pharmacologic drugs.

Il. The Sixteen Personality Factor Questionnaire (16 PF), as de-
veloped by Cattell et al,, is a tool used for assessing person-
ality based on 16 primary characteristics: warmth, intellect,
emotional stability, dominance, liveliness, rule-conscious-
ness, social boldness, sensitivity, vigilance, abstractedness,
privateness, apprehensiveness, openness to change, self-
reliance, perfectionism, and tension [17]. In our study, we
used the Croatian translation of 16 PF [18]. The 16 PF con-
sists of 185 items with 3 choices for each item. The results
are rated by giving a score of 1 or 2, then comparing the
results with a standard score. The combination of primary
personality factors yields general personality factors such
as extraversion, anxiety, non-sentimentality, independence,
and self-control.

The Social Readjustment Rating Scale (SRRS) is used to mea-

sure stress level on the basis of the sum of stressful life

events during the last 12 months [19]. The questionnaire
contains 43 items that are scored from 11 to 100, depend-
ing on the severity of the stressful events. Scores are clas-
sified as low stress level (<149 points; a low susceptibility
to stress-induced health breakdown), moderate stress level

(150-299 points; 50% chance of a major health breakdown

in the next 2 years), and high stress level (>300 points; 80%

chance of a major health breakdown in the next 2 years).

IV. The Trait Emotional Intelligence Questionnaire-Short Form
(TEIQue-SF) is used to assess interpersonal relationships,
ability to adopt to a new environment, and the ability to ex-
press and control emotions. It is a self-report inventory de-
signed to measure global trait emotional intelligence (TEI)

with 30 items using a 7-point Likert scale response system
(from 1=completely disagree to 7=completely agree) [20].
In our study, we used the Croatian translation of TEIQue-
SF [21]. Apart from the global TEI score, the instrument
provides scores for 4 TEI factors: well-being, self-control,
emotionality, and sociability. In this study, the TEIQue to-
tal score and factors had a satisfactory internal consisten-
cy, with Cronbach’s « reliability coefficients >0.7.

Statistical analysis

Statistical analysis was performed with IBM SPSS Statistics
for Windows, Version 25.0. (IBM Corp., Armonk, NY, USA).
Categorical variables are presented as the numbers with pro-
portions. The differences between groups for categorical vari-
ables were compared using the chi-square test. Normality of
numerical variables was tested using the Shapiro-Wilks test.
Numerical variables are presented as mean and standard devi-
ation (M+SD) or median and interquartile range (C [IQR]). The
differences between groups for numerical variables were com-
pared using the t test for independent samples or the Mann-
Whitney U test. The predictive value of independent variables
was tested with univariate logistic regression and displayed
as odds ratio (OR) with 95% confidence interval (Cl). The lev-
el of significance was set at P<0.05.

Results

Baseline characteristics of CSCR and control subjects are shown
in Table 1. There were 37 (64.9%) males and 20 (35.1%) fe-
males in both groups of examinees. Males were significantly
more represented than females (x?=5.070; p=0.024).

Systemic risk factors for CSCR are presented in Table 2. No sta-
tistically significant difference was found between the CSCR
and control group for any of the analyzed variables. However,
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Table 2. Presence of systemic risk factors in the CSCR and control group.

Presence

Systemic risk factor

CSCR* group
(N=57)

OR***
(95%: CI)

Control group
(N=57)

mifgeREEEn s = o 0815 1115
No 45 46 ’ (0.446-2.786)
Autoimmune disease YesSl 7777777777 0,003 5385
No 52 56 ' (0.609-47.632)
Use of steroids Yes 3 0
——————————————————————————————————————————————————————————————————————————— 0.079 -
No 54 57
Gastroesophageal reflux Ye521 7777777777 0558 2.036
No 55 56 ’ (0.179-23.110)
Pregnancy Yes 2 0
——————————————————————————————————————————————————————————————————————————— 0.154 -
No 55 57
Sleep disturbances* Yele 77777777777777777777777 l 8 7777777777 0554 1.264
No 36 39 ’ (0.582-2.745)
Use of psycho-pharmacologic drugs Yes 2 0
——————————————————————————————————————————————————————————————————————————— 0.154 -
No 55 57

* Central serous chorioretinopathy; ** Chi square test; *** odds ratio (confidence interval); # poor sleep quality and obstructive sleep

apnea; # anxiolytic and antidepressant medications.

univariate logistic regression analysis showed that patients
with autoimmune diseases (OR, 95% Cl: 5.385 [0.609-47.632]),
gastroesophageal reflux (OR, 95% Cl: 2.036 [0.179-23.110]),
sleep disturbances (OR, 95% Cl: 1.264 [0.582-2.745]), and hy-
pertension (OR, 95% Cl: 1.115 [0.446-2.786]) were more like-
ly to have CSCR.

Expression of primary personality traits using 16 PF is pre-
sented in Table 3. Patients with CSCR achieved higher scores
on primary characteristics such as warmth (P=0.612) and per-
fectionism (P=0.137) when compared to the control subjects.
Other primary characteristics were expressed to a greater or
lesser extent in the CSCR group, but without statistical signifi-
cance (P>0.05 for all comparisons). Likewise, no significant dif-
ference was found between the CSCR subjects and the controls
for any general personality trait (data not shown).

Measurement of stress levels using SRRS in CSCR patients and
the controls is shown in Table 4. The comparison results clear-
ly show that the number of patients with a high stress level,
with an 80% chance of a major health breakdown in the next
2 years, was 3 times higher in the CSCR group than in the con-
trol group. Furthermore, mean scores of the SRRS were signif-
icantly higher in patients with CSCR compared to the controls
(P=0.004), which means that these patients had significantly
elevated average reactivity to stressful life events.

Table 5 reveals the comparison of the emotional intelli-
gence levels between the patients with CSCR and the con-
trols. Differences in the expression of emotional intelligence
between the groups of examinees were significant. Patients
with CSCR achieved significantly lower scores on the well-be-
ing (P=0.003) and sociability factors (P=0.011) compared to
the controls. The total TEI score was also significantly lower
in the patients with CSCR (P=0.014).

Discussion

This research shows that systemic risk factors, including hy-
pertension, autoimmune disease, use of steroids, gastroesoph-
ageal reflux, pregnancy, sleep disturbances, and use of psy-
cho-pharmacologic drugs, were slightly more prevalent in CSCR
patients compared to the matched controls. Tittl et al. report-
ed that individuals with CSCR were more likely to use psycho-
pharmacologic medications, suggesting higher levels of psy-
chological stress and increased sympathetic nervous system
activity in these subjects [12]. Ji et al. found that prevalence
of poor sleep quality in CSCR patients was significantly high-
er than in healthy controls [22]. However, no significant dif-
ference was noticed in obstructive sleep apnea tendency after
adjusting CSCR patients with controls based on body mass in-
dex, which is a significant risk factor for sleep apnea [22,23].
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Table 3. Personality traits of the CSCR patients and controls according to the 16 PF.

Meantstandard deviation

CSCR* group (N=57) Control group (N=57)
Warmth 4,95+1.92 4.72+1.62 0.612

Tension 6.39+1.72 6.74+1.69 0.297

* Central serous chorioretinopathy; ** Mann-Whitney U test.

Table 4. The level of stress in the CSCR patients and controls measured by SRRS.

CSCR* group (N=57) Control group (N=57) P
Level of stress N (%) of patients
ow 2 61 9 684
 Moderate 13 289 14 Q46 0.094**
CHgh ey 4 @0

SRRS*** score 133.0 [199.0] 87 [126.0] 0.004%

* Central serous chorioretinopathy; ** Chi-square test; *** Social Readjustment Rating Scale; * Mann-Whitney U test.

Table 5. The level of emotional intelligence in the CSCR patients and controls measured by TEIQue-SF.

Factors CSCR* group (N=57) Control group (N=57) P
Well-being 5.3 [1.3] 5.8 [1.1] 0.003**
"""" Seff-contrl  48[(3  so[t3] o3~
"""" Emotionalty 47509 47%07 075
"""" Sociabilty 4309 4707 oo™t
"""" Totalscoe ~ softo] 52071 oo~

* Central serous chorioretinopathy; ** Mann-Whitney U test; *** t test for independent samples.
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Furthermore, considering other systemic risk factors, our re-
sults are comparable to the results of other studies, which re-
vealed that these factors predispose individuals to the devel-
opment of CSCR [2,9,24,25].

In this study, we found that patients with acute CSCR had slight-
ly more pronounced primary characteristics, such as warmth,
a basic personality type A feature, and perfectionism in com-
parison to the control group. Yannuzzi suggested that personal
style of behavior, personality traits, and values may be risk fac-
tors for the development of CSCR in individuals with personal-
ity type A, characterized by a competitive drive, a sense of ur-
gency, an aggressive nature, and a hostile temperament [11].
A prospective study conducted in Greece confirmed the associ-
ation between personality type A and CSCR [24]. Furthermore,
Spahn et al. assessed the personality profiles of 24 CSCR pa-
tients, 12 of whom had relapsed CSCR. The authors reported
that patients with CSCR were more emotionally unstable and
insecure, as well as flexible and spontaneous [14]. By contrast,
van Haalen et al. showed that personality type A is not more
prevalent in patients with chronic CSCR, which may be the re-
sult of more successful use of certain coping strategies to im-
prove self-management [26]. Although many authors suggest
an association between CSCR and some personality type fea-
tures, it is still not possible to assemble a specific personality
profile in these patients.

In our study, a higher level of perceived stress was detect-
ed in the CSCR group compared to the controls. Likewise, the
CSCR subjects reported 3 times more severe stress episodes
in the past year than reported by healthy subjects. In 1927,
Horniker proposed an angiospastic theory of CSCR develop-
ment, assuming that psychological disorders could cause or
contribute to the onset of the disease [27]. A higher incidence
of CSCR has been described in military personnel, which is
attributed to psychological trauma and greater exposure to
stressful situations during war [28]. Gelber and Schatz report-
ed that very disturbing psychological events preceded vision
loss in 91% of CSCR cases. They noted that acute stress disor-
ders preceded the first visual symptoms of CSCR by an aver-
age of 7 days [29]. Various stressful situations that can affect
the individual or be related to the general population, have
been considered in the context of a higher incidence of CSCR,
including divorce, bankruptcy, shift work, or periods of polit-
ical and economic crisis in the affected countries [1,30-32].
Conrad et al. reported that CSCR patients are more vulner-
able to stress due to inappropriate coping strategies [33].
Furthermore, CSCR patients reported having more critical life
events, poor stress coping strategies, and noticeable psycho-
somatic problems, which were more pronounced in patients
with acute rather than chronic CSCR [15]. In addition, an ele-
vated stress score in CSCR patients has been reported to be
highly correlated with serum cortisol levels [34,35]. Numerous
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studies have documented the association between therapeutic
use of corticosteroids and the development of CSCR [36-38].
However, elevated levels of sympathetic activity and elevat-
ed plasma concentrations of epinephrine and norepinephrine
have been found in patients with CSCR [39,40]. Catecholamines
and glucocorticoids are mediators released into the body in
response to psychological stress [41], and some authors spec-
ulate that they may be responsible for changes in autoregu-
lation of choroidal blood flow and, consequently, the devel-
opment of CSCR [12,42].

Analysis of the emotional intelligence level showed that CSCR
subjects had significantly lower scores on the well-being and
sociability factors, as well as on the total score of TEIQue-SF.
Recent studies suggest that emotional intelligence can act as a
“stress buffer”. The proposed theory assumes that individuals
with a higher level of emotional intelligence, when confront-
ed with a stressful situation, show more adaptive responses
such as decreased reactivity to stress and faster recovery after
a stressful event [16]. Singh and Sharma reported that a high
level of emotional intelligence was inversely related to the lev-
els of acute and chronic perceived stress, whereas general in-
telligence showed no association with either perceived stress
or reactivity to stress [43]. Furthermore, higher emotional in-
telligence scores were reported to be associated with notably
reduced stress reactivity at the psychological level, as well as at
the biological level as measured by salivary cortisol levels [44].
Within certain populations, the association of emotional intel-
ligence with personality dimensions such as neuroticism or a
specific personality type (such as personality type A) has also
been described. Neuroticism was very negatively associated
with emotional intelligence, while in type A subjects, stress
symptoms were notably predicted by the insufficient use of ef-
fective coping strategies and weaknesses in the general mood
component of emotional intelligence [45,46]. Our results sug-
gest that certain components of emotional intelligence may
play a role in the occurrence of acute CSCR. Lower levels of
emotional intelligence need to be considered primarily in the
context of a higher reactivity to stressful events, which may
require use of appropriate coping strategies. Therefore, an in-
tegrated approach that, in addition to medical treatment, in-
cludes adequate psychosocial support could be beneficial in
patients with CSCR.

There are some limitations of this study. First, we did not in-
clude all the possible risk factors for CSCR, such as anxiety,
depression, and obsessive-compulsive behavior, which would
have made the study more comprehensive. Second, a multi-
center study is needed to make the results more thorough
and conclusive.
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Conclusions

A higher level of perceived stress is the most important psy-
chological risk factor for CSCR. Although there is still no con-
sensus, it seems reasonable to suspect that stress is a major
factor that promotes biological processes, including hormonal,
neural, and inflammatory mediators, which could be respon-
sible for the development of CSCR. According to our results, a
low level of emotional intelligence may be an additional factor
contributing to the occurrence of CSCR. Despite the existing
knowledge, it remains unclear how a variety of psychological
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factors can influence the pathological changes in the choroid
and the RPE. Further longitudinal studies with a larger sam-
ple of subjects need to be conducted to more exactly iden-
tify the relationship between certain personality characteris-
tics, emotional intelligence levels, and susceptibility to stress
in patients with CSCR.
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