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INTRODUCTION

Pneumothorax is an irritating disorder that presents with a 
variable spectrum. It may develop in young and healthy peo-
ple (primary, spontaneous pneumothorax) or as a complication 
of an underlying lung disorder (secondary pneumothorax).1 
Moreover, its treatment options are also variable. Observation, 
air aspiration, and chest tube insertion are generally recom-
mended for the first episode of pneumothorax, while chemical 
pleurodesis, video-assisted thoracic surgery (VATS) and tho-
racotomy may be useful for recurrent or persistent pneumo-
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thorax.2 Despite newer treatments that use VATS, the recur-
rence rate is still reported to be from 1.8–4% to 9% in cases of 
secondary pneumothorax.3-6 In other words, patients in all age 
groups suffer not only from pneumothorax and its related 
symptoms but also from a fear of the condition’s recurrence. 
Few reports have documented psychopathological abnormal-
ities in patients with pneumothorax.7-9 One study investigat-
ed the etiology of primary spontaneous pneumothorax and 
suggested an association between anger and primary sponta-
neous pneumothorax.7 Other studies also investigated psycho-
logical factors, including depression, anxiety, and anger in pa-
tients with pneumothorax compared with normal individuals 
but the result is not consistent.8,9 

The fear and pain associated with a pneumothorax contrib-
ute to the overall stress level of these patients and include the 
initial pain, the emergency department (ED) experience, the 
diagnosis and follow-up appointments, chest tube insertions, 
and corrective surgery. Few studies have evaluated psycholog-
ical distress in pneumothorax patients. The prevalence rate of 
post-traumatic stress disorder (PTSD) varies from 1–32%.10,11 
A substantial number of pneumothorax patients do not ful-
fill the diagnostic criteria for PTSD but may still exhibit clini-
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cally relevant psychological symptoms. In this study, we eval-
uated the current level of distress and related symptoms among 
a sample of spontaneous pneumothorax patients using the 
Impact of Events Scale (IES). To identify factors that influenced 
psychological distress, we assessed the relationships between 
demographic factors (e.g., age), clinical factors (e.g., length of 
hospital stay and management methods) and IES scores. Post-
traumatic stress symptoms decrease over time, and resilience 
plays an important role in producing transient and low levels 
of symptoms soon after the event as well as maintaining a low 
incidence during the follow-up period.12 Few studies have in-
vestigated the health-related quality of life, stress, or psycho-
logical problems experienced by pneumothorax patients. In 
this study, we used a revised version of the Life Orientation 
Test (LOT)13 because it is widely used to investigate the rela-
tionship between exposure to traumatic events and resil-
ience to trauma. In addition, the IES intrusion and avoidance 
subscales were evaluated to understand which factors that af-
fect psychological distress may be best suited to identify those 
patients at risk for distress. 

The aims of the study were as follows: 1) to investigate psy-
chological distress in pneumothorax patients awaiting discharge 
and 2) to study possible contributory background variables, 
including age, management of pneumothorax-related predic-
tors of psychological distress, and resilience.

METHODS

Study design and population
This was a retrospective cohort study that used the medical 

records and questionnaires of 101 patients who received pneu-
mothorax management between August 2013 and October 
2015 at a university-based tertiary hospital in Cheongju, South 
Korea. The follow-up period lasted until March 25, 2016. Pa-
tient eligibility criteria included the following: 1) patients 
who were diagnosed with spontaneous pneumothorax by 
thoracic surgery specialists (DK, SK, and JH); 2) those who 
agreed with the study and questionnaire; and 3) participants 
whose pneumothorax management was performed using the 
same policy as this hospital. The exclusion criteria were as 
follows: 1) patients with traumatic or iatrogenic pneumotho-
rax; 2) participants who were admitted to the intensive care 
unit or who had poor general conditions that may confound 
clinical outcomes or psychologic measures; 3) patients less than 
one year of age whose disease entity was different from that 
of general pneumothorax patients. 

The participants were divided into three groups: A) under 
19 years, B) of intermediate age, and C) over 45 years. The pos-
sible causes of secondary pneumothorax are chronic bronchi-
tis and emphysematous lung disease, and they were relevant 

in the population greater than 45 years old.14 Demographics 
including gender, age, body mass index (BMI), height, histo-
ry of smoking, reason for pneumothorax development and 
occupations were investigated. Details of the procedures used, 
including the type of approach (VATS or thoracotomy) and the 
usage of polyglycolic acid (PGA) felt (NeoveilTM, Gunze Ltd, 
Kyoto, Japan), were collected. Clinical outcomes were evalu-
ated along with information about the patients’ hospital stay 
(duration from the time of admission to discharge) and recur-
rence rate after surgery. Questionnaires dealing with resil-
ience, stress, and post-traumatic stress were completed by the 
patients one day before their discharge. All the data were col-
lected and compared among the three groups. This study was 
reviewed and approved by the Institutional Review Board 
(IRB) of Chungbuk National University Hospital (IRB No. 
2016-01-008). All participants agreed and signed the informed 
consent prepared by the researchers.

Management of pneumothorax
All patients in our study who had pneumothorax primarily 

received chest tube insertion and chest computed tomogra-
phy. A 12 French chest tube was usually selected, but a larger 
one (24 or 28 French) was chosen if the patients were suspect-
ed to be suffering from chemical pleurodesis. If the air leakage 
stopped after chest tube insertion, then the patient can be dis-
charged after the tube has been removed. However, another 
management strategy was considered in the following situa-
tions: 1) prolonged air leakage for more than three days; 2) a 
second attack of pneumothorax; and 3) large or multiple bul-
lae discovered in the chest following computed tomography 
(CT). Consecutive management attempts included wedge re-
section of the lung parenchyma or chemical pleurodesis. 

Psychometric measures
All patients who agreed to take part in the study completed 

a questionnaire one day before discharge. This questionnaire 
consisted of three sections that assessed optimism [10 questions, 
Life Orientation Test-Revised (LOT-R)], distress (15, IES), and 
general stress [18, Psychological Wellbeing Index-Short Form 
(PWI-SF)].

Life Orientation Test-Revised (LOT-R)
The LOT was developed to assess individual differences in 

generalized optimism versus pessimism.15 Although the LOT 
has been widely used, its items do not all focus as explicitly 
on expectations for the future as theory dictated. To over-
come this weak point, the LOT-R was developed.13 The LOT-
R is a 10-item measure of optimism versus pessimism. Of the 
10 items, 3 measure optimism, 3 assess pessimism, and 4 serve 
as fillers. The respondent options for each item on a 4-point 
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scale were as follows: 0=strongly disagree, 1=disagree, 2=neu-
tral, 3=agree, and 4=strongly agree. Dispositional optimism 
is defined as a generalized expectancy of positive future out-
comes.16 It positively affects health outcomes17 and health-re-
lated behaviors.18 

Impact of the Event Scale (IES)
The IES is a simple but powerful self-report measure for as-

sessing the magnitude of symptomatic response to a specific 
traumatic life event.19 The IES scale consists of 15 items, 7 of 
which measure intrusive symptoms (intrusive thoughts, night-
mares, intrusive feelings, and imagery) and 8 top avoidance 
symptoms (numbing of responsiveness, avoidance of feelings, 
situations, ideas); when combined, the two provide a total sub-
jective stress score. The respondents were also asked to rate 
the items on a 4-point scale according to how often each had 
occurred in the past 7 days. The 4 points on the scale were as 
follows: 0=not at all, 1=rarely, 3=sometimes, and 5=often. An 
IES score of >20 has been suggested as a clinical case level,20 
while a cut-off score ≥ 35 has been suggested to indicate PTSD.21

Psychological Wellbeing Index-Short Form (PWI-SF)
The PWI-SF is a stress questionnaire based on the General 

Health Questionnaire.22 It has been adapted to Korea with prov-
en feasibility in selecting groups for the treatment of psychi-
atric disorders, such as depression and anxiety disorder.23 
The 18 questions on the PWI-SF form can be answered and 
are assigned 0, 1, 2, or 3 points, which produces a total score; 
the higher the score, the more severe the stress patient’s level. 
As suggested by the developer of the PWI-SF, the participants 
of this study were divided into a healthy group with less than 
8 points, a potentially stressed group with 9–26 points, and a 
high-risk group with 27 points or higher.

Statistical analysis
Descriptive statistics were used to summarize the patient 

characteristics and outcomes; differences in baseline clinical 
characteristics, operative information, and surgical outcomes 
were compared by age-groups using χ2 tests. Fisher’s exact 
test was used when the data contained fewer than five for cat-
egorical variables and t-tests were used for continuous vari-
ables. T-tests and Mann-Whitney-Wilcoxon tests were em-
ployed depending on the outcome distribution. In the linear 
regression analyses, two steps were conducted; the first was a 
univariate analysis of independent variables. Secondly, the in-
dependent variables were entered as multivariables using back-
wards elimination methods. All statistical tests were two-sided 
with a significance level set at 0.05 and were performed using 
Stata software version 10.0 (Stata, College Station, TX, USA).

RESULTS

Characteristics of the study population
This study included 101 patients. There were 87 males, and 

the mean age was 29 years. The mean height and weight were 
172 cm and 58 kg, respectively. The average BMI was 19.5. 
About one-third of the patients (32%) had a history of smok-
ing. Most patients (90%) experienced symptoms related with 
pneumothorax when they were conducting their daily activi-
ties of getting up, walking, studying, or eating. Others report-
ed that these symptoms began during moderate-intensity ex-
ercise, such as soccer, running, or golf. Regarding participant 
occupation, 62 were students, 17 were businessmen, and the 
remaining 22 held other jobs. Some patients experienced a re-
peated admission due to pneumothorax; 26 were admitted 
twice, 3 had a third episode, and 4 experienced fourth pneu-
mothorax-related hospital admissions. Surgery was performed 
in 65 (65%) patients. Most of them (n=64, 98%) were carried 
out using VATS, and PGA felt was applied to prevent recur-
rence. 

Group A contained 35 patients (<19 years); there were 51 in 
Group B (19–44) and 15 in Group C (>45). The gender pro-
portion and weight were not different among groups (p=0.20, 
0.77). However, Group C was smaller (161 cm) than Group A 
(174 cm) or Group B (173 cm) (p<0.01). The proportion of 
smokers (A: 9%, B: 39%, and C: 60%) increased with aging 
(p<0.01). All patients in Group C experienced pneumothorax 
during their daily activities. However, other patients (15% in 
Group A and 10% in Group B) reported pneumothorax during 
exercise; this difference was not statistically significant (p= 
0.30). A repeated admission history was prominent in Group 
A (two admissions in 34%, three in 6%, and four in 9%) but 
was not statistically different among groups (p=0.14). All pa-
tients who underwent a wedge resection in Groups B and C 
were treated using VATS. One patient (4%) in Group A had a 
mini-thoracotomy. Details about the patient demographics are 
shown in Table 1.

Clinical outcomes

Surgical results 
The mean hospital stay was five days. This length of stay was 

an average of four days in Groups A and B but only about eight 
days in Group C (p<0.01). No complications or requirements 
for repeat surgery arose during the initial hospital stay. The 
mean follow-up duration was 20 months. Overall, the recur-
rence rate after surgery was 8% (5% on the ipsilateral and 3% 
on the contralateral sides). Recurrence was more common in 
Group A (14%) than in Groups B (6%) or C (0%). However, the 
difference between Groups A and B was not statistically dif-
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Table 1. Basic demographics of the pneumothorax patients

Variables* Overall (N=101) Group A (N=35) Group B (N=51) Group C (N=15) p
Basic demographics 

Gender 0.20
Male
Female

87 (86)
14 (14)

33 (94)
2 (6)

42 (82)
9 (18)

12 (86)
14 (14)

Age 29 (14–88) 17 (14–18) 26 (19–43) 68 (47–88) <0.00
Height (cm) 172 (145–187) 174 (165–187) 173 (158–187) 161 (145–178) <0.01
Weight (kg) 58 (39–90) 58 (45–90) 58 (39–79) 56 (45–78) 0.77
BMI 19.5 (14.9–27.1) 18.8 (15.9–26.6) 19.3 (14.9–25.6) 21.5 (15.8–27.1) <0.01
Smoking 32 (32) 3 (9) 20 (39) 9 (60) <0.01
Onset situations 0.30

Daily activity
Exercise

91 (90)
10 (10)

30 (85)
5 (15)

46 (90)
5 (10)

15 (100)

Occupations 0.00
Students
Office workers 
Others  

62 (62)
17 (17)
22 (22)

34 (97)
1 (3)
0 (0)

27 (53)
16 (31)

8 (16)

1 (7)
0 (0)

14 (93)
Admissions 0.14

First
Second
Third
Fourth

68 (67)
26 (26)

3 (3)
4 (4)

18 (51)
12 (34)

2 (6)
3 (9)

40 (78)
9 (18)
1 (2)
1 (2)

10 (67)
5 (33)
0 (0)
0 (0)

Details of operation 
Operations

Performed 65 (64) 33 (94) 28 (55) 4 (27) <0.01
Methods 1.0

VATS
Thoracotomy
Pleural coverage

64 (98)
1 (2)

65 (100)

32 (96)
1 (4)

33 (100)

28 (100)
0 (0)

28 (100)

4 (100)
0 (0)
4 (100)

*continuous variables are presented as the mean (range) and categoric variables as number (%). BMI: body mass index, VAT: video-assisted 
thoracic 

Table 2. Clinical outcomes with surgical and psychometric measures

Variables* Overall (N=101) Group A (N=35) Group B (N=51) Group C (N=15) p

Surgical outcomes

Hospital stay 5 (1–20) 4.7 (1–9) 4.5 (2–13) 8.2 (3–20) <0.010

Recurrence† (%) 8 (8) 5 (14) 3 (6) 0 (0) 0.470

Ipsilateral (%) 5 (5) 4 (11) 1 (2) 0 (0) 0.190

Psychometric measures

LOT-R 18 (11–26) 17 (11–24) 18 (11–26) 16 (11–22) 0.210

PWI-SF 39 (9–60) 40 (13–60) 39 (19–60) 36 (9–50) 0.440

IES 27 (1–53) 27 (15–43) 25 (1–43) 33 (2–53) 0.020

Avoidance 11 (6–24) 12 (6–19) 10 (6–21) 15 (6–24) 0.001

Intrusion 9 (5–20) 9 (5–16) 9 (5–19) 12 (5–20) 0.009

*continuous variables are presented as the mean (range) and categoric variables as number (%), †recurrence means recurred pneumothorax af-
ter surgical managements. LOT-R: Life Orientation Test-Revised, PWI-SF: Psychological Wellbeing Index-Short Form, IES: Impact of Event 
Scale
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ferent (p=0.85). Details are shown in Table 2 and Figure 1.

Psychometric analysis
The overall mean of the PWI-SF scores was 39, which sug-

gests a high-risk group with severe stress; however, there were 
no significant differences in LOT-R and PWI-SF scores among 
the three groups. The mean of the IES scores was 27, which sug-
gests a clinical case level but was not enough for a diagnosis 
of PTSD. However, the IES scores were significantly different 
in Group C (33) compared to Groups A (27) and B (25) (p=0.02) 
(Table 2). Avoidance and Intrusion, which are subscales of 
the IES, were also significantly increased in Group C com-
pared to Groups A and B (p=0.001, 0.009 respectively) (Table 
2). In addition, age and operation were significantly associat-
ed with the IES scores upon univariate analysis, but age was 
the only significant factor (p=0.02) according to the multivar-
iate analysis (Table 3). 

DISCUSSION

Pneumothorax patients may be included in a high-risk group 
of severe stress, particularly elderly patients, who can be more 
fragile and therefore more at risk from a pneumothorax or 
its related treatment. Pneumothorax is an irritating disease 
with a high recurrence rate that may require frequent ED vis-
its. However, the cause of this “irritation” has traditionally 
been regarded as a focus of doctors, not patients. Therefore, 

frustration, depression, or unhappiness reported by pneumo-
thorax patients has not been sufficiently studied. In this in-
vestigation, it was confirmed that the stress levels of pneumo-
thorax patients were severe, so appropriate measures are 
required to reduce their distress. Some type of treatment may 
be urgent for Group C or any elderly pneumothorax patients 
because their post-traumatic stress level is higher than those 
of the other groups. These patients have several features in 
common: they are elderly and usually had a secondary pneu-
mothorax, a longer hospital stay, and a lower rate of surgical 
management. Although age was the only significant factor that 
affected the IES score in this research, further large-scale stud-
ies will be required to identify other clinical factors that deter-
mine psychological distress in pneumothorax patients.

Older adults tended to respond to traumatic events by re-
experiencing emotional numbing, behavioral avoidance, and 
increased physiological arousal. Because aging is negatively as-
sociated with the ability to respond to stress, older adults should 
be considered a high-risk group following a specific stressful 
event, such as a pneumothorax. According to Horowitz’s model 
of emotional processing following a trauma,24 until the trau-
matic experiences are psychologically assimilated, the indi-
vidual will alternate between the experience of intrusive thoughts 
and feelings in one moment and avoidance strategies in the 
next. Intrusion means repeated thoughts about the trauma, 
while avoidance is when the patient makes an effort to avoid 
situations that serve as reminders of the trauma.

Remarkable findings have been reported about the man-
agement of pneumothorax. First, the condition usually arises 
when patients are going about their regular daily activities. In 
another report, more than 87% reported being inactive when 
their symptoms began.25 These observations were similar in 
our report and were especially prominent in Group C. There-
fore, avoiding exercise to prevent another collapsed lung may 
be useless. Second, smoking was regarded as a risk factor for 
pneumothorax.26 However, this may not be true in young pa-
tients because their smoking rates are lower than others in 
this report. Nevertheless, smoking should be avoided because 
young pneumothorax patients may be hidden smokers.27 
Third, the surgical management of pneumothorax in elderly 
patients should not a reason for hesitation; the post-surgical 

Table 3. Predictors of psychological distress in pneumothorax patients

Univariate Multivariate
β 95% CI p β 95% CI p

Age 0.302 0.060–0.257 <0.01 0.242 0.021–0.235 0.02
Sex -0.063 -7.189–3.722 0.53
BMI 0.113 -0.304–1.138 0.25
Operation -0.266 -9.122–1.494 <0.01 -0.172 -7.482–0.605 0.09
CI: confidence interval, BMI: body mass index

Figure 1. Recurrence pattern of pneumothorax after surgical 
treatment in different age groups. 
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recurrence rate in our reports was 0%. Given that patients may 
be carefully selected for surgery, surgical management should 
not be denied because it can present a good option in some 
elderly, secondary pneumothorax patients. 

There are some limitations to this report. First, this study 
was a retrospective study. Therefore, the numbers of patients 
were uneven among groups. Moreover, the psychological ques-
tionnaire was only administered once during the study period. 
Further study should include repeated measures of psycho-
logic questionnaires to identify any changes and related fac-
tors. Second, we included both primary and secondary pneu-
mothorax patients. In contrast with primary spontaneous 
pneumothorax, secondary spontaneous pneumothorax is more 
a dangerous condition and the peak incidence can occur lat-
er in life. However, our study aim was to elucidate not the patho-
physiology of pneumothorax but the health-related quality of 
life, stress, or psychological problems experienced by overall 
spontaneous pneumothorax patients. Third, we conducted a 
cross-sectional examination of the characteristics of patients 
with pneumothorax and a brief self-report without the need 
for intensive interviews. Despite these limitations, this study 
is unique and worth reading because it analyzed psychologi-
cal distress in patients with pneumothorax, an irritating and 
annoying disease, from the patients’ point of view.

In conclusion, pneumothorax patients may be included in 
a high-risk group that experiences severe stress. Moreover, post-
traumatic stress is prominent in elderly sufferers. Actions to 
reduce psychological problems in these patients are required 
and may be particularly urgent in the elderly. At the same time, 
further large-scale studies to determine any potential causes of 
the stress are also required. 
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