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INTRODUCTION

Panic disorder (PD) is associated with other psychiatric and 
medical comorbidity, use of health services, functional impair-
ment, and impaired quality of life, which consequently leads 
to serious social burdens.1-3 Individuals with a panic-specific 
symptom such as panic attack have a higher degree of marked 
impairment in work, social, and family functions than indi-
viduals without this symptom.4-6 In addition, many PD patients 
undergo a chronic and recurrent course and depression that 
may reflect either demoralization or an attenuated form of a 
major depressive disorder.7 Therefore, PD is a chronic and re-
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current anxiety disorder causing impairment in occupational, 
social, or other important function areas and thereby decreas-
ing quality of life.8,9

Functional impairment has been defined as limitations in 
an individual’s ability to perform activities related to daily life, 
such as social, physical, and interpersonal activities.10 There are 
various measures such as the Medical Outcomes Study (MOS), 
36-item Short-Form Health Survey (SF-36),11,12 and World Health 
Organization Quality Of Life-100 (WHOQOL-100)13,14 evalu-
ate quality of life in PD patients. However, quality of life, which 
is defined from various subjective perspectives such as func-
tion in daily activities and work, physical health, perceptions 
of social relationships, economic status, and an subjective sense 
of well-being, is different from functional impairment.15

Several instruments are known to assess functional impair-
ment such as the Diagnostic and Statistical Manual of Mental 
Disorders (DSM)’s Global Assessment of Functioning (GAF)16 
scale and World Health Organization Disability Assessment 
Schedule (WHODAS).17 Moreover, the Sheehan Disability Scale 
(SDS)18-20 is a well-known simple self-report instrument and 
has adequate levels of reliability and validity for patients with 
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any of the following six psychiatric disorders: PD, general anx-
iety disorder (GAD), major depressive disorder (MDD), ob-
sessive-compulsive disorder (OCD), drug dependence, and 
alcohol dependence.21 Moreover, SDS is unlikely to burden PD 
patients because it uses short, three-item questionnaires in a 
clinical setting.

For the above-mentioned reasons, many previous studies 
have shown that there were several risk factors of functional 
impairment in work and interpersonal relationships such as 
anxiety and depressive symptoms, older age, lower education 
level, and neuroticism in anxiety and depressive disorders.22-25 
Both early trauma and PD-specific scales such as the Panic Dis-
order Severity Scale (PDSS)26,27 and Anxiety Sensitivity Inven-
tory-Revised (ASI-R)28-31 assess anxiety sensitivity (AS), which 
is defined as a fundamental fear of anxiety-related sensations, 
distinct from derivative ones. In addition, AS is a concept dis-
tinguishable from trait anxiety. The former represents a partic-
ular tendency to respond fearfully to anxiety symptoms, whereas 
the latter to generally respond fearfully to stressors.30 More-
over, defined as fear of anxiety symptoms, AS differs from pho-
bia or agoraphobia in that it is more motivational and logical 
because individuals with high AS usually explain the logical 
reasons for fear of anxiety symptoms.32 However, these instru-
ments have not been studied in terms of their relationship with 
functional impairment in PD patients.

Additionally, with the recent trend of modern social changes 
that are becoming more prominent in outpatient clinical set-
tings, it seems many physicians have not paid attention to func-
tional impairment in initial assessments among people with 
PD. Panic-specific symptoms or symptoms of depression may 
indicate problems in the initial assessment, but we tend to in-
correctly assess the functional status of PD patients. Therefore, 
even if some symptoms remain in PD patients, minimizing 
functional impairment through proper intervention can im-
prove the quality of life and increase their satisfaction in life.33

Therefore, the purpose of this study was to examine whether 
the history of early trauma, symptom severity, and AS were 
predictors of functional impairment using SDS in PD patients. 
In addition, we conducted analyses to identify other predictors 
of functional impairment in PD patients, including sociode-
mographic and other clinical factors. We hypothesized that PD 
patients with a history of early trauma and with a higher level 
of BDI, PDSS, and ASI-R at the initial assessment might have 
a severe functional impairment.

METHODS

Participants
Two hundred sixty-seven individuals among 327 PD pa-

tients were enrolled in the study, which was conducted from 

2011 to 2020. Sixty participants were excluded due to missing 
values in assessment measures. Participants were recruited 
from among PD patients who were treated in the Department 
of Psychiatry at CHA Bundang Medical Center.

Participants with PD were recruited if they were between 
18 and 70 years of age and met the Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition, Text Revision 
(DSM-IV-TR) criteria for PD with or without agoraphobia, as 
determined with the Structured Clinical Interview for DSM-
IV. Individuals with a primary diagnosis of any schizophrenia, 
MDD, anxiety disorders other than PD, other substance use 
disorders including alcohol use disorder, intellectual disabili-
ty, major medical disorders including neurological disorders, 
and pregnancy were excluded.

The personal and family histories of PD patients were col-
lected through interviews and self-report data. Interview and 
clinical assessments were performed during their first visit to 
the hospital. Participants were administered self-report scales 
on the same day to rule out memory recall bias after medica-
tion commencement. All study procedures adhered to the In-
stitutional Review Board regulations and principles of Good 
Clinical Practice at the CHA Bundang Medical Center. Writ-
ten informed consent was obtained after the methods and pur-
pose of the study were explained to participants (2019-05-030, 
2018-06-029, 2011-11-164).

Clinical assessments
The Early Trauma Inventory Self Report-Short Form (ETISR-

SF), BDI, PDSS, ASI-R, and SDS were administered.
Early trauma was assessed with the Korean version of the 

ETISR-SF, which was administered at baseline. The Korean 
version of the ETISR-SF is a highly reliable (Cronbach’s alpha= 
0.869) and valid instrument; its scores significantly correlate 
with those of the Childhood Trauma Questionnaire-Short Form 
(r=0.691).34 The scale consists of 27 “yes” or “no” questions and 
consists of four domains—general, physical, emotional, and 
sexual trauma experienced before 18 years of age. Each do-
main consists of 11, 5, 5, and 6 questions, respectively.

The BDI is a 21-item instrument that measures depressive 
symptoms. Internal consistency at pretreatment was high in the 
previous study (Cronbach’s alpha: 0.87).35 In this study, we ad-
ministrated the Korean BDI (K-BDI),36 which has adequate in-
ternal consistency (Cronbach’s alpha: 0.85) and discriminant 
validity. 

The PDSS measures all PD dimensions, including panic at-
tack, anticipatory anxiety, panic-related phobias, wellness, se-
verity of all symptoms, and impairment. The PDSS is a 7-item 
self-rated measure of PD-specific symptoms (e.g., “During the 
past week, how much have you worried or felt anxious about 
when your next panic attack would occur or about fears re-
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lated to the attacks?”). Responses are based on a 5-point Likert 
scale, ranging from 0 to 4. The Korean PDSS was found to have 
strong reliability and validity, and internal consistency was high 
in the previous study (Cronbach’s alpha: 0.88).37

All subjects’ AS levels were assessed using the Korean ver-
sion of the ASI,38,39 which is the most commonly used to mea-
sure AS. The scale consists of four domains: 1) fear of a respi-
ratory symptom; 2) fear of a cardiovascular symptom; 3) fear 
of a publicly observable anxious reaction; 4), and fear of cog-
nitive dyscontrol. The ASI-R is an expanded version40 of the 
ASI scale and includes 36 items. Total scores range from 0 to 
144. The internal consistency coefficient of the Korean version 
was 0.92, and its test-retest reliability was 0.82.

Developed by David Sheehan, SDS is a brief, self-rated, cost-
effective instrument to measure functional impairment levels 
by psychiatric or medical symptoms in three major domains 
showing adequate levels of reliability (Cronbach’s alpha: 0.89) 
and validity in the study of PD patients:19,20 1) work/school, 
2) social life/leisure, and 3) family life/home responsibilities. 
These three domains are measured via a visual analog scale 
ranging from 0 (not at all), 1–3 (mildly), 4–6 (moderately), 7–9 
(markedly), to 10 (extremely). Additionally, the question, “days 
lost during a week,” is used to measure how many days in the 
last week normal daily routine responsibilities, such as school 
or work, could not be carried out due to symptoms.41 Moreover, 
the last question, “days unproductive during a week,” is a mea-
sure of how many days in the last week individuals felt so im-
paired by their symptoms due to reduced their productivity 
in school or work, even though they have performed routine 
tasks over the past week.41

Statistical analyses
To analyze the sociodemographic characteristics and clini-

cal symptom severity of PD patients, we use the chi-square test 
and Student’s t-tests. In addition, a Student’s t-test was applied 
to determine the association between categorical variables and 
several factors of SDS. Pearson’s correlation analysis was used 
to assess the relationships among continuous variables such as 
functional impairment, history of early trauma, depression, se-
verity of panic symptoms, and AS.

Furthermore, after controlling for sociodemographic char-
acteristics and clinical symptom severity, multiple linear regres-
sion analyses were used to assess several factors affecting the 
levels of functional impairment in PD patients. All statistical 
analyses were performed using SPSS software version 24.0 (IBM 
Corp., Armonk, NY, USA). All reported probability values were 
two-sided with a p-value less than 0.05 considered statistically 
significant.

RESULTS

General characteristics of participants
The sociodemographic and clinical characteristics, and func-

tional impairment levels of participants with PD are presented 
in Table 1. 

Characteristics of clinical symptoms and functional 
impairment

The severity of clinical symptoms according to sociodemo-
graphic findings were shown in Table 2. 

The functional impairment levels were also presented in Ta-
ble 3. Significant differences in functional impairment levels 

Table 1. General characteristics and the functional impairment 
levels in patients with panic disorder

Sociodemographics
Patients with PD (N=267)

Values or mean±SD
Age (years) 38.84±11.24
Gender

Male
Female

158 (48.00)
171 (52.00)

Education
High school or less
College or more

105 (32.30)
220 (67.70)

Monthly income
  Below 1,800$ USD
  Above 1,800$ USD

19 (5.90)
304 (94.10)

Marital status
  Living with partner
  Living without partner

193 (59.20)
133 (40.80)

Clinical characteristics
Values or 
mean±SD

(Min–max)

Agoraphobia, yes 84 (26.10)
Early trauma (ETISR-SF)
  (total sum of four subtypes)

4.83±3.98 (0–19)

Depression (BDI) 15.08±9.31 (0–50)
Panic-specific symptoms (PDSS) 11.15±5.99 (0–27)
Anxiety sensitivity (ASI-R) 47.41±26.64 (0–136)
Functional impairment (SDS)

Work/school
Social life

Family life/home responsibilities
Days lost during a week
Days underproductive during a  
  week

4.54±3.15
4.12±3.19
3.95±3.11
1.69±2.18
2.59±2.43

(0–10)
(0–10)
(0–10)
(0–7)
(0–7)

Values represent count (percent) or mean±SD. SD: standard devi-
ation, Min: minimum, Max: maximum, PD: panic disorder, ETISR-
SF: Early Trauma Inventory Self Report-Short Form, BDI: Beck 
Depression Inventory, PDSS: Panic Disorder Severity Scale, ASI-R: 
Anxiety Sensitivity Index-Revised, SDS: Sheehan Disability Scale



HJ Kim et al. 

   www.psychiatryinvestigation.org  437

are observed in marital status. Regarding marital status, patients 
living without a partner showed significant functional impair-
ment in work (t=-2.371, p=0.018), social life (t=-2.402, p=0.017) 
compared with those living with a partner. Also, underproduc-
tive days during the week were significant longer (t=-2.687, p= 
0.008) in single PD patients. There was no statistical difference 
in functional impairment by gender, education level, and house-
hold monthly income. 

Pearson’s correlation with the levels of functional 
impairment

The functional impairment levels in work, social, and fam-
ily life showed significantly positive correlations with clinical 
symptoms such as history of early trauma, depression, sever-
ity of panic-specific symptoms and ASI-R (p<0.01). Regarding 
age, younger patients experienced greater function impairment 
levels in work and social life than older patients with PD (p< 
0.01). Moreover, the correlations between the lost or under-
productive days and clinical symptoms were positively signifi-

Table 2. Clinical characteristics by sociodemographic category in patients with panic disorder

Sociodemographics

Clinical characteristics
Early trauma 
(ETISR-SF)

Depression 
(BDI)

Panic-specific symptoms 
(PDSS)

Anxiety sensitivity 
(ASI-R)

Mean (SD) t (p) Mean (SD) t (p) Mean (SD) t (p) Mean (SD) t (p)
Gender

Male
Female

5.12 (3.82)
4.55 (4.12)

-1.268
(0.206)

14.17 (8.81)
15.94 (9.72)

1.698
(0.091)

11.40 (6.37)
10.92 (5.62)

-0.719
(0.473)

43.76
50.87

2.359*
(0.019*)

Education 
High school or less
College or more

5.02 (4.22)
4.70 (3.90)

-0.648
(0.517)

16.59 (10.54)
14.42 (8.59)

-1.812
(0.072)

11.56 (6.27)
11.15 (5.91)

-0.008
(0.994)

44.67 (26.48)
48.79 (26.81)

1.255
(0.210)

Monthly income 
Below 1,800$ USD
Above 1,800$ USD

6.69 (4.88)
4.76 (3.92)

-1.894
(0.059)

20.05 (10.79)
14.78 (9.13)

-2.415*
(0.016*)

10.94 (6.81)
11.17 (5.99)

0.154
(0.878)

45.00 (27.96)
47.56 (26.73)

0.372
(0.710)

Marital status 
Living with partner
Living without partner

4.08 (3.50)
5.80 (4.37)

-3.704†

(0.000†)
13.32 (8.33)
17.45 (9.58)

-4.089†

(0.000†)
10.10 (5.75)
12.55 (6.02)

-3.680†

(0.000†)
46.39 (25.90)
48.49 (27.27)

-0.685
(0.494)

*p<0.05, †p<0.001. ETISR-SF: Early Trauma Inventory Self Report-Short Form, BDI: Beck Depression Inventory, PDSS: Panic Disorder Se-
verity Scale, ASI-R: Anxiety Sensitivity Index-Revised, SD: standard deviation

Table 3. Levels of functional impairment by sociodemographic characteristics in patients with panic disorder

Sociodemographics

Functional impairment (SDS)

Work/school Social life
Family life/home 
responsibilities

Days lost  
during a week

Days underproductive 
during a week

Mean (SD) t (p) Mean (SD) t (p) Mean (SD) t (p) Mean (SD) t (p) Mean (SD) t (p)
Gender

Male
Female

4.50 (3.11)
4.57 (3.20)

0.190
(0.849)

4.05 (3.18) 
4.17 (3.22)

0.323
(0.747)

3.87 (3.16) 
4.02 (3.07)

0.447
(0.655)

1.65 (2.26)
1.73 (2.11)

0.304
(0.761)

2.38 (2.41)
2.80 (2.45)

1.469
(0.143)

Education 
High school or less
College or more

4.73 (3.20)
4.46 (3.14)

-0.699
(0.485)

4.13 (3.30)
4.12 (3.14)

-0.014
(0.989)

4.12 (3.30)
3.87 (3.02)

-0.656
(0.512)

1.84 (2.38)
1.63 (2.08)

-0.777
(0.456)

2.81 (2.61)
2.47 (2.33)

-1.085
(0.279)

Monthly income
Below 1,800$ USD
Above 1,800$ USD

4.83 (3.76)
4.55 (3.12)

-0.375
(0.708)

4.05 (3.27)
4.13 (3.20)

0.095
(0.924)

3.95 (3.24)
3.97 (3.11)

0.029
(0.977)

1.28 (1.41)
1.71 (2.21)

0.825
(0.410)

3.22 (2.53)
2.54 (2.42)

-1.151
(0.251)

Marital status 
Living with partner
Living without  
  partner

4.18 (3.07)
5.03 (3.19)

-2.371
(0.018*)

3.74 (3.17)
4.61 (3.13)

-2.402
(0.017*)

4.03 (3.06)
3.79 (3.13)

0.667
(0.505)

1.53 (2.17)
1.89 (2.15)

-1.390
(0.166)

2.27 (2.40)
3.04 (2.41)

-2.687
(0.008*)

*p<0.05. SDS: Sheehan Disability Scale, SD: standard deviation
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cant (p<0.05) (Table 4).

Predictors of functional impairment in patients with 
PD 

The results of multiple linear regression analyses used to de-
termine the predictors of functional impairment in patients 

with PD are reported in Table 5. A total of 273 cases were used 
for analysis, with missing values excluded. These research mod-
els proved to be significant at the 0.001 level with no multicol-
linearity issue. The explanatory powers of these models were 
37.5% in work (R2=0.375), 37% in social (R2=0.370), and 34.5% 
in family life (R2=0.345). The additional linear regression anal-

Table 4. Pearson’s correlation among variables in patients with panic disorder

Variables 1 2 3 4 5 6 7 8 9
1Age (years) -
2Early trauma (ETISR-SF)  -0.248‡ -
3Depression (BDI) -0.241‡ 0.297‡ -
4Panic-specific symptoms (PDSS) -0.203‡ 0.137* 0.403‡ -
5Anxiety sensitivity(ASI-R) -0.164† 0.291‡ 0.580‡ 0.444‡ -
Functional impairment (SDS)

6Work/school -0.167† 0.242‡ 0.475‡ 0.501‡ 0.498‡ -
7Social life -0.146† 0.160† 0.468‡ 0.481‡ 0.511‡ 0.753‡ -
8Family life/home responsibilities 0.001 0.165† 0.466‡ 0.414‡ 0.516‡ 0.692‡ 0.777‡ -
9Days lost during a week -0.041 0.150* 0.369‡ 0.451‡ 0.381‡ 0.594‡ 0.521‡ 0.541‡ -
10Days underproductive during a week -0.127* 0.193† 0.459‡ 0.442‡ 0.428‡ 0.634‡ 0.597‡ 0.560‡ 0.695‡

*p<0.05, †p<0.01, ‡p<0.001. ETISR-SF: Early Trauma Inventory Self Report-Short Form, BDI: Beck Depression Inventory, PDSS: Panic Disor-
der Severity Scale, ASI-R: Anxiety Sensitivity Index-Revised, SDS: Sheehan Disability Scale

Table 5. Multiple linear regression analyses predicting the levels of functional impairment in patients with panic disorder

Functional impairment (SDS)

Work/school Social life
Family life/home 
responsibilities

Days lost
during a week

Days 
underproductive 

during a week
B t B t B t B t B t

Sociodemographics
Age -0.052 -0.869 -0.014 -0.228 0.105 1.733 0.054 0.822 -0.062 -0.979
Gender (male) 0.009 0.173 0.036 0.707 0.028 0.546 -0.014 -0.248 -0.056 -1.027
Education (high school or less) 0.067 1.302 -0.025 -0.478 -0.009 -0.175 0.025 0.437 0.058 1.036
Monthly income (below 1,800$  
  USD)

0.022 0.447 0.009 0.175 -0.014 -0.273 -0.069 -1.216 0.063 1.163

Marital status (living without  
  partner)

-0.001 -0.010 0.033 0.560 -0.098 -1.664 0.013 0.196 0.003 0.042

Clinical characteristics
Early trauma (ETISR-SF) 0.099 1.851 0.001 0.023 0.043 0.790 0.007 0.117 0.019 0.324
Depression (BDI) 0.183 2.835† 0.244 3.769‡ 0.284 4.311‡ 0.157 2.127* 0.212 2.983†

Panic-specific symptoms (PDSS) 0.298 5.185‡ 0.270 4.667‡ 0.198 3.384† 0.317 4.835‡ 0.295 4.715‡

Anxiety sensitivity (ASI-R) 0.210 3.166† 0.230 3.458† 0.255 3.770‡ 0.137 1.787 0.115 1.577
Constant

F
R2

Adj R2

0.690
17.372‡

0.375
0.353

-0.133
16.951‡

0.370
0.348

-1.236
15.389‡

0.345
0.323

-1.077
9.019‡

0.250
0.222

0.381
11.636‡

0.298
0.272

Reference group: gender (female), education (college or more), monthly income (above 1,800$ USD), marital status (living with partner). 
*p<0.05, †p<0.01, ‡p<0.001. SDS: Sheehan Disability Scale, ETISR-SF: Early Trauma Inventory Self Report-Short Form, BDI: Beck Depression 
Inventory, PDSS: Panic Disorder Severity Scale, ASI-R: Anxiety Sensitivity Index-Revised
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ysis models of the absence and inefficacy days were significant 
(p<0.001). Their explanatory powers were 25% in absence days 
(R2=0.250) and 29.8% in the model of inefficacy days (R2=0.298). 

The levels of functional impairment were significantly asso-
ciated with the scores of BDI, PDSS, and ASI-R after control-
ling sociodemographic variables. In detail, the more symptoms 
of depressive mood was significantly associated with greater 
functional impairment in the area of work (B=0.183, p=0.005), 
social (B=0.244, p<0.001), and family life (B=0.284, p<0.001). 
The high PDSS scores showed significant associations with im-
paired functions in work (B=0.298, p<0.001), social (B=0.270, 
p<0.001), and family life (B=0.198, p=0.001). Also, ASI-R scores 
were associated with the levels of functional disabilities signif-
icantly in work (B=0.210, p=0.002), social (B=0.230, p=0.001), 
and family life (B=0.255, p<0.001). 

However, the presence of agoraphobia or severity of symp-
toms in patients with PD has shown results that do not signifi-
cantly predict both the three major domains of evaluating levels 
of functional impairment and the remaining two categories in 
SDS. In addition, no association with early trauma and sociode-
mographic characteristics such as age, gender, education level, 
income and marital status was found with the functional im-
pairment in PD patients regarding work, social, and family life.

In addition, the lost and underproductive days during a week 
were predicted with the higher BDI scores (p<0.05), and PDSS 
scores (p<0.001). However, the scores of ETISR-SF and sociode-
mographic characteristics were not significant in these two 
categories. 

DISCUSSION

Using multiple linear regression analyses with SDS domains 
as dependent variables, this is the study to demonstrate that 
panic-specific symptoms, depression, and AS may be signifi-
cantly associated with the functional impairment level in PD 
patients. The principal findings of this study suggested that PD 
patients who have a higher level of panic-specific symptoms, 
depression, and AS may have the lower functional impairment 
levels in three areas of functioning: work, social, and family life. 
However, this was not unexpected, early trauma cannot signif-
icantly be related to functional impairment among PD patients. 
In addition, the sociodemographic factors such as age, educa-
tion level, household income, and marital status might not sig-
nificantly affect functional impairment in PD patients. 

The study results demonstrated that the functional impair-
ment of three areas is positively associated with panic-specif-
ic symptom and depression in PD patients. Our finding was 
consistent with the previous finding that more severe symp-
tomatology such as the anticipatory anxiety, fear intensity, and 
frequency of panic attacks was related to greater functional im-

pairment in work, social, and family life among PD patients.42 
Especially, our finding that anxiety and phobic avoidance were 
significantly associated with functional impairment in social 
and work areas among PD patients is explainable, given that 
home is considered the safest place by PD patients and they 
usually seem afraid to leave.43 In social situations, individuals 
with PD might fear and or be embarrassed by having a panic 
attack in front of others, and the results were correlated with 
impairments in social and marital functioning.44 

Furthermore, a bi-directional relationship between depres-
sive symptoms and functional impairment in anxiety and mood 
disorders could be suggested in people with PD.45,46 One pos-
sible explanation is that the cognitive and behavior manifesta-
tions of depression might give rise to social functional impair-
ment on the one hand, which might lead to lasting depression 
due to rejection.47 However, more research is needed to exam-
ine the relationship between symptom severity of depression 
and functional impairment in PD patients.

In addition, our study shows that AS at initial assessment 
predicted the increased the risk of functional impairment in 
three areas among PD patients, which was consistent with a 
previous study.48 However, it was unclear by which mechanism 
the high AS was correlated with impairment of social and work 
functioning. It is assumed that individuals with higher AS may 
perceive their functional status more negatively than individ-
uals with lower AS in various social situations among PD pa-
tients. However, additional studies are needed to examine the 
relationship between AS and functional impairment among 
PD patients. 

However, our findings indicated that the presence of agora-
phobia does not have a significant effect on three major cate-
gories of evaluating functional impairment in patients with PD. 
Previous studies have suggested that the presence of agorapho-
bia can affect the severity of PD symptoms and treatment out-
comes,49,50 but it is not yet clear whether this directly affects the 
levels of functional impairment in patients with PD.

This study demonstrated that early trauma cannot signifi-
cantly increase the risk of functional impairment in PD patients. 
Some studies have examined the relationship between early 
trauma and functional impairment in bipolar disorder.51,52 One 
possible explanation of this finding is that individuals with ex-
posure to early trauma with post-traumatic stress symptoms 
were associated with the high levels of cortisol compared to 
individuals without exposure to early trauma, which might be 
driving functional impairment.53 Cortisol levels predict a de-
crease in the volume of the hippocampus and the prefrontal 
cortex volume, which are involved in memory processing and 
executive function, both of which are critical functions of learn-
ing. For another reason, early emotional trauma was related to 
functional impairment in SAD patients, especially because of 
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the association between greater depression and lower self-es-
teem.54 Additionally, we studied PD patients of acute-care at a 
hospital in an early phase, and there is a possibility that the ef-
fect size of ETISR-SF was not as large as other measurements, 
so it was not reflected in our results. Also, it is possible that most 
PD patients maintain minimal functions levels in their daily 
lives, even if they suffer from symptoms.

Our findings indicated that sociodemographic factors such 
as age, education level, household income, and marital status 
were not strong predictors of functional impairment in PD pa-
tients. A previous finding reported that older age and low ed-
ucation levels significantly contributed to functional impair-
ment in general health and physical functioning among PD 
patients.24 By contrast, our study included relatively younger 
PD patients than this previous study, and showed that young-
er people were more likely to have functional impairment in 
their social and occupational lives.

The relationship between education level and functional im-
pairment in PD patients is not clear. A previous study showed 
that lower household income predicted a more rapid decrease 
in functional impairment among individuals with depression or 
anxiety symptoms.23 However, another study found that house-
hold income was not significantly correlated with social func-
tioning impairments in other anxiety disorders such as posttrau-
matic stress disorder.55 It seems that educational level, household 
income, and marital status did not affect the functional impair-
ment level in our findings. 

Also, marital status did not significantly predict three areas of 
functional impairment, even though the significance was trend 
level, especially in the family area. Previous research showed sin-
gle marital status was negatively associated with quality of life 
which measures a dimension similar to the functional impair-
ment in PD patients.5 It has been reported that the association 
between marital difficulties and PD symptom severities was well 
known.56 However, our findings using SDS, which focused on 
functional impairment in various areas including work, social, 
and family life, suggested it was negative.

In addition, our findings showed that panic-specific symp-
toms and depression at the acute phase significantly reduced 
the daily responsibilities and productivity in PD patients. Pan-
ic-specific symptoms might cause individuals with PD to miss 
work or impair their occupational performance. Another study 
suggested that depression in subthreshold-depressive adoles-
cent were associated with the increased risk of daily respon-
sibility.57 Consequently, individuals with PD tend to experience 
higher unemployment rates and are less productive at work 
than their asymptomatic coworkers.58,59 

Therefore, our study findings highlighted the importance of 
assessing the symptom severity and AS at the initial assessment 
and suggested that early interventions to reduce the panic-spe-

cific symptoms, depression, and AS through pharmacotherapy 
and cognitive-behavioral therapy (CBT) for minimizing func-
tional impairment in PD patients were needed.

Our study had several limitations. First, this study relied on 
retrospective self-reports or memory in evaluating early trau-
ma in PD patients. Therefore, we could not completely rule out 
the possibility of recall bias in evaluating the history of early 
trauma. Second, we recruited PD patients whose symptoms 
developed in the early phase, from an acute-care hospital. Low 
proportions of PD patients with depressed episodes at the long-
term follow-up, as usually shown in the natural course of PD, 
were included. Consequently, selection bias might have affect-
ed the prediction of functional impairment in PD patients.

In conclusion, the current study suggested that panic-spe-
cific symptoms, depression, and AS can be associated with the 
levels of functional impairment on work, social, and family ar-
eas in PD patients. However, the history of early trauma and 
several sociodemographic factors such as age, education level, 
household income, and marital status did not significantly pre-
dict functional impairment in PD patients. Especially, panic-
specific symptoms and depression can play a role by affecting 
daily responsibilities and productivity in PD patients. There-
fore, we should apply proper interventions such as pharmaco-
logical treatment and CBT in PD patients to minimize func-
tional impairment.
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