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INTRODUCTION

Panic disorder (PD) is an anxiety disorder characterized by 
recurrent and unexpected panic attacks associated with antic-
ipatory anxiety, and physical symptoms including the sensa-
tion of shortness of breath, palpitation, or fear of dying.1 PD 
has a one-year and lifetime prevalence of approximately 2.4% 
and 3.8%, respectively, in the United States.2 In Korea, the one-
year and lifetime prevalence are 0.2% and 0.5%, respectively, 
and the rate is increasing.3 In addition, PD is associated with 
other psychiatric and medical comorbidities, significant daily 
functional impairments, poorer work performance, decreased 
quality of life, and various social burdens.4
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Pharmacotherapy and cognitive-behavioral therapy (CBT) 
are well-established as effective methods to reduce the symp-
toms of patients with PD. Medications include first-line agents 
such as selective serotonin reuptake inhibitors (SSRIs) venlafax-
ine, the serotonin-norepinephrine reuptake inhibitor (SNRI), 
and second-line agents such as tricyclic antidepressants (TCAs) 
and benzodiazepines (BDZs).5 However, even when treated in 
clinical settings, the pharmacological treatment response may 
not be completely satisfactory; approximately 20–40% of pa-
tients with PD are non-responsive to treatment with drugs such 
as SSRIs, SNRI, TCAs, and BDZs.6,7 In some clinical trials, PD 
patients were treated with SSRIs (fluvoxamine, sertraline, cital-
opram, and escitalopram) and clonazepam for a period of 8 to 
12 weeks, and 17–61% of PD patients did not respond to treat-
ment.8,9 Therefore, early detection of patients with treatment-
resistant PD is important as well as finding alternative treat-
ments. Moreover, further studies are needed to identify response 
predictors of pharmacological treatment for patients with PD.

Several baseline predictors that might contribute to the phar-
macological treatment response in PD have been suggested. 
Previous short-term or long-term research has suggested the 
symptom severities of PD, duration of the illness, presence of 
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agoraphobia, comorbidities with other anxiety, depressive and 
personality disorders, personality traits, and the female gender 
as predictors.10-16 In addition, some studies found that medi-
cal comorbidities and recent emergency room visits were pre-
dictors of unfavorable treatment responses in patients with 
PD.17

Various kinds of early trauma also appear to influence some 
characteristics such as age at onset, symptom severities, per-
sonality traits, and poor treatment response in patients with 
PD.18 Negative effects of early trauma have ongoing impacts that 
can last a lifetime in individuals with PD.19 A previous study 
showed that early physical trauma is related to the symptom 
severity of PD.20 Another study demonstrated that an associ-
ation between early sexual trauma and personal vulnerability 
traits, such as neuroticism, and poor long-term treatment out-
comes in individuals with PD.21 However, further research is 
needed due to the lack of studies on responses to long-term 
pharmacological treatment for early trauma.

Therefore, our study aims to examine whether early trauma 
subtypes are associated with short-term and long-term phar-
macological treatment responses in PD patients using a rela-
tively larger sample size compared to previous studies. We hy-
pothesized that PD patients with early trauma will have poor 
responses to pharmacological treatments in short-term and 
long-term follow-ups.

METHODS

Participants
From January 2014 to June 2020, 368 participants were re-

cruited as part of the PD patients treated in the Department 
of Psychiatry at CHA Bundang Medical Center. All partici-
pants were Koreans aged between 17 and 75 years old. Person-
al and family histories of PD were established through inter-
views. Only 152 PD patients who finished the Early Trauma 
Inventory (ETI) and 8-weeks and 6-months follow-up were 
included in this study analysis (Figure 1).

Participants in PD with or without agoraphobia met the Di-
agnostic and Statistical Manual of Mental Disorders, Fourth 
Edition, Text Revision (DSM-IV-TR) Axis I Disorder, as diag-
nosed by practiced psychiatrists using the Structured Clinical 
Interview for DSM-IV-TR. Only patients primarily diagnosed 
as PD were included. PD patients with additional major med-
ical comorbidities were excluded. Participants with a primary 
diagnosis of any schizophrenia, bipolar disorder, major depres-
sive disorder, personality disorder, anxiety disorders other than 
PD, substance use disorder, mental retardation, and pregnan-
cy were also excluded. In addition, all patients with PD who 
had been treated with psychotherapy such as CBT or mindful-
ness-based cognitive therapy were excluded.

All PD patients had pharmacotherapy with SSRIs includ-
ing escitalopram, paroxetine, and sertraline [escitalopram equiv-

Assessed for eligibility (N=368)
Patients with PD visiting the Department of Psychiatry,  
  �CHA Bundang Medical Center, South Korea between 
January 2014 and June 2020

Analyzed (N=203)
- Age/gender/level of education/marital status
- Duration of illness/agoraphobia
- ETI/ASI/PDSS

Excluded from analysis (N=0)

Analyzed (N=152)
- Treatment responder
   �(=total PDSS score reduction of 40% or more from 

baseline score)
- Non-responder

Excluded (N=165)
Not meeting inclusion criteria (N=165)

1) Major psychiatric comorbidites (N=43)
2) Major medical comorbidities (N=51)
3) No report of ETI (N=69)
4) �Patients who treated psychotherapy (N=2) 

(e.g., CBT, MBCT)

Lost to follow-up (N=51)
Stop visiting outpatient clinic

Allocated to intervention (N=203)
Received allocated intervention  
  (N=203)

Allocation

Analysis at baseline

8 weeks follow-up

6 months follow-up

Enrollment

Figure 1. Flow diagram of patient recruitment. ETI: Early Trauma Inventory, ASI: Anxiety Sensitivity Inventory, PDSS: Panic Disorder Sever-
ity Scale, CBT: Cognitive Behavioral Therapy, MBCT: Mindfulness-Based Cognitive Therapy.
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alence dosage=11.01±1.81 (mean±SD) mg/day],22 and BDZs 
were primarily permitted on a pro re nata (PRN; as required) 
basis. All PD patients were undergoing pharmacotherapy with 
antidepressants such as SSRIs and anxiolytics such as BDZs 
according to the Korean Mediation Algorithm for PD23 or the 
Clinical Practice Guidelines: Treatment of PD.24

All study procedures adhered to the Institutional Review 
Board regulations and principles of Good Clinical Practice at 
the CHA Bundang Medical Center. After sufficiently explaining 
the study process to participants, their written informed con-
sent was acquired (2019-05-030, 2018-06-029, 2011-11-164).

Early trauma and clinical measures
Early trauma was assessed using the Korean version of the 

Early Trauma Inventory Self Report-Short Form (ETISR-SF) 
at baseline. Cronbach’s α for the Korean version of the ETISR-
SF was 0.869. This instrument is significantly correlated higher 
with the scores on the Childhood Trauma Questionnaire-Short 
Form (r=0.691)25 which consists of 27 “yes” or “no” question-
naires in total assessing the four domains of general, physical, 
emotional, and sexual trauma experiences before the age of 
18 years. Each of the domains is assessed using 11, 5, 5, and 6 
questions, respectively.

To evaluate potential trait markers in PD at baseline, the Ko-
rean version of the Anxiety Sensitivity Inventory-Revised (ASI-
R)26,27 was used. The ASI-R is the most commonly used mea-
sure of anxiety sensitivity (AS), consisting of fears of respiratory 
symptoms, cardiovascular symptoms, publicly observable anxi-
ety reactions, and cognitive dyscontrol.

To measure the clinical severities of the participants’ anxiety 
and depressive symptoms at baseline, we used the Panic Dis-
order Severity Scale (PDSS)28 and the Beck Depression Inven-
tory-II (BDI-II)29 simultaneously, respectively.

Treatment response to pharmacotherapy was measured af-
ter a minimum of 8 weeks and 6 months of treatment in an ad-
equate dose. It was defined as a total PDSS score reduction of 
40% or more from baseline score after a minimum of 8 weeks 
and 6 months treatment in an adequate dose.30-32

Statistical analyses
To analyze the relationship between treatment response and 

demographic and clinical data about participants with PD, 
Student t-test, and chi-square tests were used. Pearson’s cor-
relation was applied to find out association among continu-
ous variables such as age, duration of illness, ETI, ASI-R, and 
PDSS. In addition, binary logistic regression model with treat-
ment response as dependent variables and with those that dif-
fered significantly between the good and poor treatment re-
sponse at 8 weeks and in 6 months on Student t-tests or chi-
square tests as covariates were performed. All statistical analyses 

used the IBD SPSS Statistics 26 software (IBM Corp., Armonk, 
NY, USA). 

RESULTS

Sociodemographic characteristics and clinical 
variables at baseline

Sociodemographic characteristics and clinical variables of 
the 152 patients with PD are summarized in Table 1. PD pa-
tients with agoraphobia were 78.9% and without agorapho-
bia were 21.1%. The average duration of illness was 3.7 years 
[44.62±72.88 (mean±SD) months]. The average total sum of 
ETI was 4.88±4.00. Among the early trauma subtypes, physi-

Table 1. Sociodemographic characteristics and clinical variables 
of patients with panic disorder at baseline

Patients with panic 
disorder
N=152

Demographics
Age (years) 37.91±11.65
Gender

Male 69 (45.4)
Female 83 (54.6)

Level of education
High school or less 51 (33.6)
College or higher 101 (66.4)

Marital status
Married 84 (55.3)
Single 68 (44.7)

Clinical variables
Duration of illness (months) 44.62±72.88
Agoraphobia

Yes
No

120 (78.9)
32 (21.1)

ETI (total sum)
All subtypes
General subtype
Physical subtype
Emotional subtype
Sexual subtype

4.88±4.00
1.36±1.52
1.89±1.64
1.29±1.68
0.35±0.87

ASI (total sum) 46.48±26.06
PDSS (total sum) 12.52±5.98
BDI-II (total sum) 15.67±9.74
SSRIs (escitalopram equivalence dose) 11.01±1.81

Values represent count (percent), mean±SD, and median (inter-
quartile range). SD: standard deviation, ETI: Early Traumatic In-
ventory, ASI: Anxiety Sensitivity Inventory, PDSS: Panic Disorder 
Severity Scale, BDI: Beck Depression Inventory, SSRI: selective se-
rotonin receptor inhibitor
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cal trauma showed the highest mean score (1.89±1.64) among 
the subtypes of trauma (general: 1.36±1.52, emotional: 1.29± 
1.68, and sexual: 0.35±0.87). The average scores in the ASI-R 
were 46.48±26.06, and on the PDSS were 12.52±5.98.

Changes in scores of panic disorder symptom 
severity over time and pharmacological treatment 
response at 8 weeks and 6 months

Over time, the PDSS scores gradually decreased from 12.52± 
5.98 (mean±SD) at baseline to 10.07±4.71 at 8 weeks, then 
8.98±4.49 at 6 months. Assuming a treatment response of 40% 
or more reduction in PDSS scores compared to baseline, the 
number of patients with treatment response was 29 (19.2%) 
at 8 weeks. In 6 months, the score increased to 57 (37.5%) 
(Table 2).

Comparison of patients with or without 
pharmacological treatment response at 8 weeks 
and 6 months 

After 8 weeks from baseline, there were no significant differ-
ences between PD patients with treatment response and with-
out treatment response according to sociodemographic char-
acteristics (age, gender, level of education, and marital status), 
ratio of agoraphobia, and duration of illness (Table 3). There 
were no statistically significant differences in symptom sever-
ity measured by the ASI and the PDSS regardless of whether 
or not treatment responses presented. However, regarding early 
trauma, those with more sexual trauma (0.138±0.082) (mean± 
SD) showed more negative treatment response than those 
with less sexual trauma (0.405±0.936) (t=2.261, p=0.026). 

After 6 months, the level of education, the severity of PD 
symptoms, and the early trauma experience demonstrated sig-
nificant differences in the distribution of treatment response 
(Table 3). Regarding the level of education, those with a col-
lege education or more had better treatment responses (43.6%) 
than those with a high school education or less (25.5%) (χ2= 
4.723, p=0.034). Those with higher PDSS scores (13.82±5.72) 
had significantly better treatment responses than those with 

lower PDSS scores (11.73±6.03) (t=-2.105, p=0.037). Finally, 
those with higher total sum of ETI (5.41±3.98) had poorer 
treatment responses than those with lower total sum (3.96± 
3.90) (t=2.126, p=0.035). Among subtypes of ETI, the higher 
scores of physical trauma (2.15±1.63) significantly reduced the 
proportion of pharmacological long-term treatment respons-
es than lower scores (1.44±1.57) (t=1.607, p=0.010). On the 
other hand, there were no significant differences in the scores 
of general trauma, emotional trauma, and sexual trauma be-
tween patients with and without treatment response.

Pearson’s correlation analyses among continuous 
clinical variables

Table 4 presents the correlations among continuous variables. 
Higher ETI scores were significantly correlated with younger 
age (r=-0.295, p<0.000) and increased clinical symptoms in 
ASI-R (r=0.403, p<0.001) and PDSS (r=0.188, p=0.024). In ad-
dition, significant positive correlations were found between 
the total sum of ETI and the scores of subtypes such as gen-
eral ETI (r=0.724, p<0.001), physical ETI (r=0.698, p<0.001), 
emotional ETI (r=0.797, p<0.001), and sexual ETI (r=0.477, 
p<0.001). Higher ASI scores were significantly correlated with 
younger age (r=-0.189, p=0.026) and higher PDSS scores (r= 
0.495, p<0.001). However, there were no significant correla-
tions between duration of illness and other major variables 
(ETI, ASI, and PDSS), except for age (r=0.267, p=0.001).

Binary logistic regression results predicting 
pharmacological treatment response

Only sexual trauma was associated with poorer treatment 
response at 8 weeks (Table 3). To evaluate which factors con-
tribute to the presence of treatment response at 6 months, a bi-
nary logistic regression analysis was performed (Table 5). In 
this model, only the essential variables, i.e., ETI, level of edu-
cation, and PDSS at baseline, that exhibited significant differ-
ences in treatment response at 6 months were included. This 
research model proved to be significant at the p=0.001 level, 
with the χ2 value for the -2 log likelihood difference between 
the null model, in which the independent variable was exclud-
ed, and the model with the independent variable. The explan-
atory power of this model was 11.1% based on the Cox and 
Snell’s R2, and overall percentage was 64.1%. 

After 6 months, early trauma appeared to be significantly 
associated with the treatment response in PD patients (B= 
-0.121, p=0.016). Higher total scores of ETI of all subtypes re-
duced the possibility of pharmacological treatment response 
(OR=0.886, 95% CI=0.803–0.977) when the level of education 
and PD severity at baseline were controlled. Regarding the level 
of education, a high school education or more was associated 
with a significantly better response to treatment (B=1.022, p= 

Table 2. Changes in scores of panic disorder severity scale and 
pharmacological treatment response at 8 weeks and 6 months

Baseline 8 weeks 6 months
PDSS 12.52±5.98 10.7±4.71 8.98±4.49
Treatment response 152 (100.0) 151 (100.0) 152 (100.0)

Yes - 29 (19.2) 57 (37.5)
No - 122 (80.8) 95 (62.5)

Values represent count (percent) and mean±SD. Criteria for treat-
ment response: when the PDSS score at each time point is reduced 
by 40% or more compared to the PDSS score at the beginning of 
treatment, it is set as a treatment response. SD: standard deviation, 
PDSS: Panic Disorder Severity Scale
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Table 3. Comparison of patients with or without pharmacological treatment response at 8-week and 6-month period stratified by sociode-
mographic characteristics and clinical variables

Treatment response
8 weeks

χ2 or t (p)
6 months

χ2 or t (p)
Yes (N=29) No (N=122) Yes (N=57) No (N=95)

Demographics
Age (years) 40.07±14.44 37.54±10.84 -0.885 (0.382) 39.42±12.58 37.01±11.03 -1.237 (0.218) 
Gender 1.299 (0.302) 0.087 (0.867)

Male 16 (23.2) 53 (76.8) 25 (36.2) 44 (63.8)
Female 13 (15.9) 69 (84.1) 32 (38.6) 51 (61.4)

Level of education 0.030 (1.000) 4.723 (0.034*)
High school or less 10 (20.0) 40 (80.0) 13 (25.5) 38 (74.5)
College or higher 19 (18.8) 82 (81.2) 44 (43.6) 57 (56.4)

Marital status 0.003 (1.000) 0.255 (0.736)
Married 16 (19.0) 68 (81.0) 33 (39.3) 51 (60.7)
Single 13 (19.4) 54 (80.6) 24 (35.3) 44 (64.7)

Clinical variables
Duration of illness (months) 49.90±88.79 43.43±69.25 -0.427 (0.670) 48.91±89.29 42.04±61.35 -0.561 (0.575)
Agoraphobia 0.879 (0.448) 0.169 (0.838)

Yes 21 (17.6) 98 (82.4) 46 (38.3) 74 (61.7)
No 8 (25.0) 24 (75.0) 11 (34.4) 21 (65.6)

ETI (total sum)
All subtypes
General subtype
Physical subtype
Emotional subtype
Sexual subtype

4.16±3.98
1.50±1.79
1.59±1.47
1.25±1.71
0.14±0.08

5.06±4.01
1.34±1.46
1.95±1.68
1.31±1.69
0.41±0.94

1.020 (0.310)
-0.489 (0.626)
1.023 (0.308)
0.173 (0.863)
2.261 (0.026*)

3.96±3.90
1.26±1.57
1.44±1.57
1.07±1.61
0.28±0.73

5.41±3.98
1.41±1.50
2.15±1.63
1.42±1.72
0.39±0.94

2.126 (0.035*)
0.598 (0.551)
1.607 (0.010*)
1.235 (0.219)
0.776 (0.439)

ASI (total sum) 47.36±25.51 46.13±26.35 -0.212 (0.832) 44.75±25.54 47.50±26.46 0.602 (0.548)
PDSS (total sum) 14.28±6.49 12.12±5.83 -1.753 (0.082) 13.82±5.72 11.73±6.03 -2.105 (0.037*)
BDI-II (total sum) 17.00±9.13 15.26±9.85 -0.841 (0.402) 14.33±9.05 16.46±10.10 1.291 (0.199)

Values represent count (percent), mean±SD, and median (interquartile range). *p<0.05. Criteria for treatment response: when the PDSS 
score at each time point is reduced by 40% or more compared to the PDSS score at the beginning of treatment, it is set as a treatment re-
sponse. SD: standard deviation, ETI: Early Traumatic Inventory, ASI: Anxiety Sensitivity Inventory, PDSS: Panic Disorder Severity Scale, BDI: 
Beck Depression Inventory

Table 4. Pearson’s correlation among continuous variables

Variables 1 2 3 4 5 6 7 8 9
1 Age (years)  -
2 Duration of illness (months) 0.267† -
3 ETI (total sum) – All subtypes -0.295‡ 0.034 -
4 General -0.115 0.015 0.724‡ -
5 Physical -0.215† 0.032 0.698‡ 0.305‡ -
6 Emotional -0.317‡ 0.078 0.797‡ 0.396‡ 0.380‡ -
7 Sexual -0.095 -0.045 0.477‡ 0.227† 0.068 0.326‡ -
8 ASI (total sum) -0.189* 0.021 0.403‡ 0.268† 0.160 0.445† 0.203* -
9 PDSS (total sum) -0.168* 0.019 0.188* 0.125 0.213† 0.122 0.015 0.495‡ -

10 BDI-II (total sum) -0.137 0.053 0.345† 0.189* 0.164* 0.427† 0.161* 0.703† 0.382†

*p<0.05, †p<0.005, ‡p<0.001. ETI: Early Traumatic Inventory, ASI: Anxiety Sensitivity Inventory, PDSS: Panic Disorder Severity Scale, BDI: 
Beck Depression Inventory
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0.015, OR=2.778, 95% CI=2.778–6.344). On the other hand, 
a higher level of PDSS was significantly associated with high-
er possibility of treatment response after 6 months (B=0.084, 
p=0.010, OR=1.088, 95% CI=1.020–1.160). In another model 
which included the scores of physical subtype of ETI instead 
of total sum of the ETI subtypes, the results were also statisti-
cally significant (Cox & Snell’s R2=0.121, overall percentage= 
69.1%) (Supplementary Table 1 in the online-only Data Sup-
plement). Experiences of early physical trauma significantly 
lowered the possibility of treatment response (B=-0.343, p= 
0.004, OR=0.709, 95% CI=0.562–0.895). The level of educa-
tion (B=0.954, p=0.020, OR=2.595, 95% CI=1.161–5.800) and 
the symptom severities of PD at baseline (B=0.089, p=0.007, 
OR=1.093, 95% CI=1.025–1.166) were significantly associat-
ed with the treatment response.

	
DISCUSSION

This is the first study to demonstrate that early trauma can 
affect the short term and long-term unfavorable pharmaco-
logical treatment response in patients with PD. Our study sug-
gests that PD patients who had been experience early trauma 
may be more vulnerable and have poorer pharmacological 
treatment responses. This may be lead to a chronic course of 
illness.

In addition to early trauma, several risk factors contribute 
to worse pharmacological treatment responses of patients with 
PD.10,12,13,15 Especially, studies have proposed AS as a predic-
tor of panic-related pathology that directly affects the frequen-
cy of panic attacks.33,34 However, there was no observed corre-
lation between ASI and treatment response in the short-term 
and long-term in our study. Although ASI may affect some 
symptoms of PD and increase the PDSS score, which is the 
criterion for measuring treatment response, it is unlikely that 
it has a direct relationship with the pharmacological treatment 
response. Therefore, further studies are needed to examine if 
ASI directly contributes to poorer treatment responses. 

Our results showed that the level of education was a poten-
tial sociodemographic predictor of treatment response. How-

ever, it has not been widely reported in previous studies.16 We 
assume that people with a higher level of education generally 
tend to have good compliance after education, resulting in bet-
ter treatment responses after long-term follow-up.35 

Studies suggest that high symptom severities can be associ-
ated with poor treatment responses and remission.12,36 It is un-
clear why higher PDSS scores were associated with poor treat-
ment responses in our findings. However, we assume that the 
participants whose symptom severity scores were high at base-
line and easily declined over time might be included in this 
study. Since we recruited PD patients in the acute care hospi-
tal equipped with an emergency room, this kind of environ-
ment may have affected the treatment outcome in this study.

Other variables such as confounding factors known to po-
tentially have a significant effect on long-term treatment re-
sponses such as the duration of the illness,13 the presence of 
agoraphobia,15 and female gender were not correlated or asso-
ciated with the treatment response. The ratio of treatment re-
sponders at 8 weeks and 6 months in our study was relatively 
lower than in other studies. The difference between our find-
ings and previous studies is due to the number of participants 
and the kind of pharmacotherapy that might affect the treat-
ment response. In addition, our study observed poorer treat-
ment response proportions than other studies because we only 
included more vulnerable PD patients who reported early trau-
ma associated with the poor treatment response.

Notably, previous studies suggested an association between 
early trauma and the frequency of panic attacks or the age of 
onset in patients with PD. One previous study demonstrated 
that early physical and sexual trauma are risk factors associat-
ed with increased frequency of panic attacks in patients with 
PD.37 Another study showed that a history of early trauma was 
associated with an earlier onset of symptoms in patients with 
PD.18 Our findings indicated no significant correlation between 
early trauma and frequency of panic attacks or the age of on-
set in PD. However, early trauma may have a significant nega-
tive effect on the onset of PD and chronic outcomes in patients.

It is not clear why early trauma is related to poor pharmaco-
logical treatment response in PD patients. However, it is known 

Table 5. Binary logistic regression results predicting pharmacological treatment response at 6 months

Variables B p Odds ratio (CI 95%)
ETI–All subtypes (total sum) -0.121 0.016* 0.886 (0.803–0.977)
Level of education (high school or more) 1.022 0.015* 2.778 (1.217–6.344)
PDSS at baseline (total sum) 0.084 0.010* 1.088 (1.020–1.160)
Constant -1.772 0.003 0.170
-2 log likelihood=173.575, χ2 (df)=16.818(3) (p=0.001), Cox & Snell R2=0.111, overall percentage=64.1%, reference group is the level of edu-
cation (high school or more). *p<0.05. Criteria for treatment response: when the PDSS score at each time point is reduced by 40% or more 
compared to the PDSS score at the beginning of treatment, it is set as a treatment response. ETI: Early Traumatic Inventory, PDSS: Panic Dis-
order Severity Scale, CI: confidence interval



HJ Kim et al. 

   www.psychiatryinvestigation.org  255

that early trauma can cause the changes of brain regions and 
neurotransmitters such as glutamate. Neuroanatomically, early 
trauma can also adversely affect brain development, resulting 
in dysfunction of the hippocampus, amygdala, fornix, cerebral 
cortex, cerebellum, tapetum, and corpus callosum (CC).21,38,39 
In particular, a previous study showed that early sexual trau-
ma may be associated with higher FA values in the regions of 
tapetum in PD patients, and that these higher FA values are 
correlated with poor long-term pharmacological treatment 
outcome.21 These findings suggest that the possibility of a re-
lationship between axon and myelin microalterations in the 
tapetum may be related to early sexual trauma and the poor 
pharmacological treatment response in patients with PD. From 
a neurochemical perspective, increased glutamate and mono-
amine release induced by early traumatic events can damage 
neuronal resilience.40,41 These changes in PD patients can be 
presumed to be related with the poor pharmacological treat-
ment response.

Our findings showed the response rate of pharmacological 
treatment to be relatively low—about 19% at 8 weeks and 37% 
at 6 months of treatment. In our study, treatment response 
evaluation was performed at 8 weeks, which was a rather rap-
id period for this. Generally, treatment response evaluation is 
performed between 8 and 12 weeks. Furthermore, because 
the hospitals visited by the patients included in our study were 
not primary care hospitals, but rather general hospitals referred 
by other hospitals, it is highly likely that many patients with 
high symptoms severities were included in the study sample.

There are several limitations to our study. First, we could not 
completely rule out the possibility of recall bias in evaluating 
early trauma because our findings relied on retrospective self-
reports. However, the use of self-reports in trauma studies may 
be an advantage, as self-reports may be more reliable than face-
to-face clinical interviews for reporting sensitive and reluctant 
information such as trauma. In addition, ETISR-SF is designed 
to make it easier to report its own trauma, making trauma re-
porting more reliable. Second, we recruited PD patients in an 
acute care hospital and some PD patients might have depressed 
episodes in the long-term follow-up as usually shown in the 
natural course of PD. Thus, sampling bias may have affected 
the response to pharmacological treatment. 

In conclusion, the current findings suggest that early trau-
ma could be associated with poor pharmacological treatment 
responses in patients with PD short- and long-term. Therefore, 
our study highlights the need for clinicians to recognize a his-
tory of early trauma to help determine the direction of medi-
cal treatment and predict pharmacotherapy for patients with 
PD. In the future, the optimization of pharmacological treat-
ments is a medical necessity for patients with PD.
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Supplementary Table 1. Binary logistic regression results predicting pharmacological treatment response in 6 months

Variables B p Odds ratio (CI 95%)
ETI–physical subtype (total sum) -0.343 0.004* 0.709 (0.562–0.895)
Level of education (high school or more) 0.954 0.020* 2.595 (1.161–5.800)
PDSS at baseline (total sum) 0.089 0.007* 1.093 (1.025–1.166)
Constant -1.707 0.003 0.181
-2 log likelihood=177.051, χ2 (df)=19.179(3) (p=0.000), Cox & Snell R2=0.121, overall percentage=69.1%, reference group is the level of edu-
cation (high school or more). *p<0.05. Criteria for treatment response: when the PDSS score at each time point is reduced by 40% or more 
compared to the PDSS score at the beginning of treatment, it is set as a treatment response. ETI: Early Traumatic Inventory, PDSS: Panic Dis-
order Severity Scale, CI: confidence interval


