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Purpose: To analyze the psychosocial factors associated with central serous chorioretinopathy (CSC) according
to its phases and subtypes and to correlate the factors with the extent of choroidal hyperpermeability.

Methods: Age- and sex-matched CSC patients and controls (n = 37 in each group) were enrolled, and their psy-
chosocial factors were compared. CSC was divided into two phases (active and inactive), and active CSC was
further divided into two subtypes (acute and chronic). The correlations between the size of the hyperpermeable
choroidal lesion identified on indocyanine green angiography and psychosocial factors were examined.

Results: Active CSC patients experienced more stressful events (p = 0.030), were more depressive (p = 0.037),
and felt less emotional (p = 0.014) and informational (p = 0.014) support than the matched controls, whereas in-
active CSC patients were comparable to the matched controls in all psychosocial factors. Among the active CSC
patients, acute patients were more depressive (p = 0.029), while chronic patients experienced more stressful
events (p = 0.024) than their matched controls. The size of the hyperpermeable choroidal lesion was correlated

with the severity of depression in acute patients.

Conclusions: Association of CSC with psychosocial factors was dependent on the phase and subtype of CSC.
Psychosocial factors were associated with CSC in the active phase, and severity of depression was correlated
with the size of the choroidal pathology in acute active CSC. Further prospective studies to investigate if psycho-

social factors can trigger CSC are warranted.
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Central serous chorioretinopathy (CSC) is a disorder
characterized by serous detachment of the neurosensory
retina from the retinal pigment epithelium (RPE) and is of-
ten associated with diffuse RPE atrophy. CSC is approxi-
mately six times more prevalent in men than in women
[1,2]. Although the exact pathophysiology of CSC is yet to
be determined, CSC is known to be related to personality
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(i.e., type A), anxiety, and stress [3-8], and stress-induced
hypercortisolism may contribute to the development of
CSC [9].

CSC is classically divided into two phases (active and in-
active) and two subtypes (acute and chronic). Although
many studies have investigated the association of active
CSC with psychological factors [5,7,10,11], the association of
inactive CSC with psychological factors has received much
less consideration. Furthermore, the subtype of CSC was
not considered in the previous studies on the association of
CSC with psychological factors, despite the differences in
pathological and clinical characteristics of acute and chron-
ic CSC. Acute CSC is characterized by serous retinal de-
tachment accompanied by limited focal or multifocal RPE
changes and often resolves within 3 to 4 months with a fa-
vorable visual outcome. In contrast, the chronic form of
CSC, also known as diffuse retinal pigment epitheliopathy,
is characterized by widespread RPE atrophy and has a poor
visual outcome [1]. Choroidal vascular hyperpermeability
is one of the key pathologies in CSC and has been associat-
ed with the severity and/or activity of CSC [12,13]. Howev-
er, the associations between vascular hyperpermeability in
CSC and psychosocial factors have not been thoroughly
studied.

In this study, we investigated the psychological factors
associated with CSC according to phase and subtype. In
addition, we analyzed the correlations between psychologi-
cal factors and the extent of choroidal hyperpermeability
as measured by indocyanine green angiography (ICGA).

Materials and Methods

Participants

Participants were consecutively enrolled from those with
CSC visiting the ophthalmology outpatient clinic of Seoul
National University Bundang Hospital between October
26, 2012 and February 28, 2015. Patients were excluded if
any of the following were present: another ophthalmic dis-
order that might affect vision and/or foveal structure (e.g.,
age-related macular degeneration, diabetic retinopathy,
retinal vascular obstruction, or uveitis); a history of intra-
ocular surgery other than uncomplicated cataract surgery;
or inability to read and respond to the questionnaire. Age-
and sex-matched healthy volunteers without a history of
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ocular disease were enrolled from the Medical Check-up
Center of Seoul National University Bundang Hospital
during the same period. All subjects provided informed
consent. This study was approved by the institutional re-
view board of Seoul National University Bundang Hospi-
tal, Seongnam, South Korea) (B-1208/166-009). All study
conduct adhered to the tenets of the Declaration of Helsin-
ki, and written informed consent was obtained from all
study participants.

Ophthalmologic evaluation

Patients underwent examination by slit lamp, fundosco-
py, optical coherence tomography (OCT; Spectralis OCT,
Heidelberg Engineering, Heidelberg, Germany), fluoresce-
in angiography, and/or ICGA (Heidelberg Retina Angiog-
raphy, Heidelberg Engineering). One skilled observer
(YKK) manually measured the size of the hyperpermeable
choroidal lesion on ICGA using the built-in caliper tool.
The size of the hyperpermeable choroidal lesion was de-
fined as the diameter of the smallest circle covering the
main hyperpermeable choroidal lesion, as identified on
mid-to late-phase ICGA and that resulted in accumulation
of subretinal fluid. We selected mid-to late-phase ICGA
images that revealed prominent vascular leakage or punc-
tate hyperfluorescence spots. Using the built-in caliper
tool, we drew the smallest circle that covered all hyperper-
meable lesions for each image. If the patient had two dis-
tinct hyperpermeable choroidal lesions, the two were mea-
sured separately, and the lesion sizes were summed (Fig.
1A, 1B).

Psychosocial evaluation

We evaluated state and trait anxiety using the State-Trait
Anxiety Inventory [14,15]. The State-Trait Anxiety Inven-
tory has 20 items for assessing trait anxiety and 20 items
for assessing state anxiety. Each item is rated on a 4-point
scale; higher scores indicate greater anxiety levels. We
evaluated depressive symptoms using the Beck Depression
Inventory, which consists of 21 items [16]. Higher scores
indicate that the subject is more depressed. We evaluated
major life stressors that patients had experienced using the
Social Readjustment Rating Scale [17]. This questionnaire
consists of 43 stressful life events that patients might have
experienced within the past 12 months. Higher scores indi-
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Fig. 1. Measurement of hyperpermeable choroidal lesion size. We measured the diameter of the smallest circle (dotted circles) that covered
the main hyperpermeable choroidal lesions identified on mid-to late-phase indocyanine green angiography. (A) The white dotted circle cov-
ers the central main lesion. (B) The dotted circle covers all separated hyperpermeable lesions.

cate that the subject is experiencing more cumulative stress
due to life events. We evaluated stress coping strategies
using the Coping Inventory for Stressful Situations [18].
This instrument consists of 48 items that distinguish be-
tween three basic coping strategies with 16 items per scale:
task-oriented (T scale), emotion-oriented (E scale), and
avoidance (A scale). We evaluated perceived social support
using the Medical Outcomes Study Social Support Survey
[19]. All instruments were self-administered question-
naires.

Diagnosis and classification of CSC

We diagnosed CSC based on findings on fundoscopy,
fluorescein angiography, ICGA, and OCT. Patients who
had subretinal fluid with active leakage on fluorescein an-
giography and choroidal vascular hyperpermeability as
seen on ICGA were classified as having active CSC. Those
with a history of CSC confirmed by medical records, but
no current subretinal fluid on OCT or active leakage on
fluorescein angiography were classified as having inactive
CSC. We also classified active CSC into subtypes accord-
ing to the presence or absence of widespread RPE atrophy.
Acute CSC was defined as CSC with focal RPE atrophy
(less than 1-disc area). Subretinal fluid of this subtype usu-

ally resolved spontaneously within 3 months. We also in-
cluded patients who underwent photodynamic therapy due
to persistent subretinal fluid in this category, unless they
are accompanied by widespread RPE atrophy. Chronic
CSC was defined as a chronic disease course of recovery
and relapse accompanied by widespread RPE atrophy
(larger than 1-disc area).

Statistical analyses

We compared the demographic and psychometric char-
acteristics between the CSC and control groups using the
Mann-Whitney U-test. We examined the correlation be-
tween choroidal hyperpermeable lesion size and psychoso-
cial characteristics using Pearson’s correlation test. The
statistical analyses were performed using Stata ver. 13.0
(Stata Corp, College Station, TX, USA). Statistical signifi-
cance was defined as p < 0.05, and borderline significance
was defined as p > 0.05 and p < 0.08.

Results

In this study, we recruited 37 CSC patients and 37 age-
and sex-matched controls. Of the 37 CSC patients, 19 were
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in the active phase and 18 were in the inactive phase at the
time of enrollment. Of the 19 active CSC patients, 10 were
classified as acute CSC without any history of previous
CSC events, and 9 were classified as chronic CSC with a
relapsing course of disease accompanied by large RPE at-
rophy. All inactive patients had previous history of more
than two CSC recurrences that subsided spontaneously or
following photodynamic therapy. At the time of enroll-
ment, no activity (no subretinal fluid) was observed in the
eyes of the inactive patients.

As summarized in Table 1, the CSC group showed higher
state anxiety (45.9 + 12.9 vs. 40.3 = 9.6, p = 0.036) scores,
stress (532.2 + 599.1 vs. 263.3 & 280.5, p = 0.016) scores, and
borderline high depression (11.8 £ 7.6 vs. 8.1 £ 8.8, p =
0.059) scores compared to the control group. Their active
stress coping (99.2 + 18.4 vs. 106.7 £ 18.0, p = 0.080) and
perceived emotional support (54.8 £22.0 vs. 63.3 + 18.1, p =
0.072) scores were borderline lower than those of the con-
trol group. Analyzing patients with active CSC and inac-
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tive CSC separately, we discovered that the active CSC
group showed higher stress (453.4 + 531.5 vs. 192.0 = 210.8,
p =0.030) and depression (11.5 + 6.8 vs. 8.6 = 11.1, p = 0.037)
scores and lower emotional support (47.9 + 22.2 vs. 65.1 £
20.7, p = 0.014) and informational support (51.3 £ 22.0 vs.
66.1 = 18.0, p = 0.022) scores than their age- and sex-
matched controls. However, such differences were not
found between the inactive CSC group and the control
group (Table 1).

When we further divided the active CSC group into
acute and chronic subtypes, the acute active CSC patients
showed a higher depression score (12.4 + 5.2 vs. 7.0 + 6.6,
p = 0.029), while the chronic active CSC patients showed a
higher stress score (282.1 £ 159.9 vs. 131.7 £ 100.5, p =
0.024) than their age- and sex-matched control groups. The
acute active CSC group also showed lower active stress
coping (91.0 = 20.4 vs. 111.0 £ 20.5, p = 0.052) and per-
ceived emotional support (42.8 £ 26.5 vs. 63.8 + 21.0, p =
0.052) scores with borderline significance (Table 2).

Table 2. Demographics and psychometric parameters in patients with active CSC and controls matched for age and sex

Active CSC Control p-value’
(ﬁiult ?)) C(rlllrin;)c MatChédStCO eue cll\fra(l)trfilcl:egé% Acute Chronic
(n=10) n=9)

Age (yr) 47.6+5.7 46.4+54 474+5.1 46.1+5.4 >0.999 >0.999
Male 5(50) 8(88.9) 5(50) 8(88.9) >0.999 >0.999
Anxiety (STAI)

State 479+11.2 453+15.3 39.5+13.1 43.8+9.6 0.089 0.863

Trait 433+8.6 42.1+122 41.1+11.6 42.6+10.8 0.393 0.863
Stress (SRRS) 607.6 = 697.5 282.1+159.9 246.2+270.2 131.7 £ 100.5 0.280 0.024
Depression (BDI) 124+52 104 £38.5 7.0£6.6 10.3+14.9 0.029 0.489
Coping style (CISS)

Active 91.0+204 96.2+17.4 111.0+£20.5 97.8+19.0 0.052 0.730

Passive 45.0+10.1 433+7.6 42.6+7.7 422+97 0.529 0.666
Social support (MOS-SSS)

Emotional 42.8+26.5 53.5+£16.0 63.8+21.0 66.7+21.4 0.052 0.136

Informational 47.5+27.8 55.6+13.4 65.6+£17.2 66.7+19.8 0.089 0.113

Tangible 66.9 +27.0 75.7+18.6 67.5+23.0 67.4+29.6 0.912 0.863

Positive social interaction 66.3 +25.9 66.0+16.0 74.4+19.0 69.4+22.8 0.579 0.666

Affectionate 68.3+26.6 68.5+22.0 70.0 £21.2 69.4 +24.7 0.853 0.863

Overall 59.9+21.3 63.6+14.2 68.2+17.7 67.8+£22.1 0.393 0.387

Values are represented as mean + standard deviation or number (%).

CSC = central serous chorioretinopathy; STAI = State-Trait Anxiety Inventory; SRRS = Social Readjustment Rating Scale; BDI = Beck
Depression Inventory; CISS = Coping Inventory Stressful Situation; MOS-SSS = Medical Outcomes Study Social Support Survey.
Mann-Whitney U-test and chi-square test were used for continuous and categorical variables, respectively.
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Fig. 2. Correlations between hyperpermeable choroidal lesion size and psychometric parameters in acute (A, state anxiety; B, trait anxiety; C,
stress; D, depression) and chronic (E, state anxiety; F, trait anxiety; G, stress; H, depression) central serous chorioretinopathy (CSC) patients.
(D) Depression scores showed significant correlation with the size of the hyperpermeable choroidal lesion in acute CSC. (E,F) State anxiety
scores and trait anxiety scores showed borderline significant correlation with the size of the hyperpermeable choroidal lesion in chronic CSC.

Size of the hyperpermeable choroidal lesion was cor-
related with depression score (r = 0.789, p = 0.007) in the
acute CSC group. Lesion size was correlated with state
anxiety score (r = 0.647, p = 0.060) and trait anxiety score
(r = 0.666, p = 0.050) in the chronic CSC group with bor-
derline significance (Fig. 2A-2H).

Discussion
In this study, we found that psychosocial factors such as

anxiety, depression, or stress were associated with CSC in
the active phase but not in the inactive phase. We also
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found that the psychosocial factors associated with active
CSC were different between acute and chronic subtypes.
Acute CSC was associated with depression, inadequate
stress coping, and less social support. On the other hand,
chronic CSC was associated with stress.

In all previous studies except one [20], patients with CSC
were found to be more prone to emotional distress or ill-
ness-related work stress [5,7,10,11], possibly because of their
inadequate coping strategies [10] or low perceived social
support [5,21]. However, most of these studies were con-
ducted on patients with active CSC; the subtype of CSC
was not considered. The various psychosocial factors that
were associated with CSC in previous studies can be either



traits or states of people with CSC. If the association of
CSC with psychosocial factors is different according to
phase, i.e., active or inactive, one could ascertain whether
the psychosocial factors are trait or state markers of the
disease.

This study suggests that anxiety, depression, and stress
are associated with CSC in the active phase but not in the
inactive phase, thus supporting the proposition that these
psychological factors are state markers of CSC. After ana-
lyzing acute and chronic CSC separately, we determined
that acute CSC was associated with depression, while
chronic CSC was associated with stress. Patients with
acute CSC showed less active-stress coping, felt lack of
emotional support, and were more depressive than the nor-
mal controls. Although this study was cross-sectional and
could not show a causal relationship between depression
and acute CSC, enhancement of coping skills and/or en-
richment of emotional support may be helpful in reducing
the risk or severity of acute CSC.

On the other hand, chronic CSC was associated with
stress. All other psychosocial factors we evaluated were
comparable with those of the control group. Although the
active coping and perceived emotional support in the
chronic CSC group were slightly lower than those in the
normal control group, the differences did not reach statis-
tical significance. Chronic CSC develops in older patients
who have a greater incidence of bilateral involvement and
are more likely to develop secondary choroidal neovascu-
larization [1]. There have been a few studies that directly
compared the psychosocial characteristics between acute
and chronic CSC. Lahousen et al. [22] reported that pa-
tients with acute CSC had more psychosomatic complaints
and negative stress coping but a comparable number of
critical life events before diagnosis compared with chronic
CSC. Tittl et al. [2] reported that patients with chronic CSC
were more likely to use anxiolytics or antidepressants than
normal controls, but those with acute CSC were not.

Interestingly, in acute CSC patients, the severity of de-
pression showed good linear correlation with the size of
the choroidal pathology. Inappropriate activation of the
mineralocorticoid receptor (MR) in choroidal endothelial
cells has been recently suggested as a molecular mecha-
nism for choroidal vasodilation in CSC [23,24], and MR
antagonists have shown promising results in the treatment
of non-resolving CSC cases [25-27]. It is also known that
the MR plays an important role in the hypothalamic-pitu-
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itary-adrenal axis and is a principal mediator in stress,
which is also a predisposing factor in the development of
depression [28,29]. There might be an association between
depression and acute CSC via inappropriate MR activa-
tion, and further study is needed to prove this hypothesis.
However, in chronic CSC patients, both state and trait anx-
iety levels showed marginal linear correlation with the size
of the hyperpermeable choroidal lesion. The stress level,
which was significantly higher in the chronic CSC group
compared to age- and, sex-matched controls, did not show
significant correlation with the size of the hyperpermeable
choroidal lesion.

In this study, we measured the frequency of stressful life
events, and the degree of stress perceived by individuals
might have varied according to their mechanisms for cop-
ing and/or their degree of social support. Indeed, a previ-
ous report showed a weak correlation between the number
of critical life events and a patient’s distress as measured
by the Symptom Checklist-90-R [11]. In certain circum-
stances, such as a relapsing eye disease accompanied by
stressful life events, anxiety might predispose patients to
the chronic state of the disease. Anxiety is thought to be
an essential feature of CSC [6,8,30], and further research
on the role of anxiety in the development or progression of
CSC might be needed.

In this study, we only included patients with document-
ed subretinal fluid on previous OCT images, confirming
the diagnosis of CSC in currently inactive patients. How-
ever, some of the patients might harbor the characteristics
of pachychoroid pigment epitheliopathy or pachychoroid
neovasculopathy, which share clinical and pathophysiolog-
ical features with CSC [31,32]. Once the diagnostic criteria
for these diseases are established, a comparative study
might be needed to determine any differences in the psy-
chosocial state of these patients and CSC patients.

This study has several limitations. First, this study was
cross-sectional and therefore could not determine a causal
relationship between CSC and psychosocial factors. Sec-
ond, the sample size was small, but the age- and sex-
matched controls enrolled in this study might have im-
proved the statistical power. Third, we did not measure the
numbers of critical life events. However, we evaluated the
stressful life events within 12 months of CSC onset, which
may be more influential on CSC than lifetime events.
Fourth, all inactive patients in this study experienced sev-
eral recurrences during the follow-up period. Further stud-
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ies that include patients who recovered from acute CSC
without recurrence might be needed to better elucidate the
psychological status of inactive CSC patients. Fifth, we
could not analyze the psychosocial features of CSC pa-
tients according to recurrence history, such as the number
of relapses or the duration of the disease-free period, due
to the small number of cases. Finally, we did not examine
the use of psychotropic medications.

In conclusion, psychosocial factors were associated with
CSC in the active phase. However, the psychosocial factors
that were associated with acute CSC were different from
those associated with chronic CSC. In acute active CSC,
severity of depression was correlated with the size of the
choroidal pathology. Further studies with a prospective de-
sign are warranted to determine if psychosocial factors
can trigger CSC and the mechanism of provocation.
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