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Background: Complex regional pain syndrome (CRPS) is an intractable pain dis-
ease with various symptoms. Here, we investigated the disease status, work life, 
sleep problems, medical insurance, economic status, psychological problems, and 
quality of life (QOL) of CRPS patients.
Methods: CRPS patients from 37 university hospitals in South Korea were surveyed. 
The survey questionnaire consisted of 24 questions on the following aspects of 
CRPS patients: sex, age, occupation, cause of injury, activities of daily living (ADL), 
pain severity, sleep disturbance, level of education, economic status, therapeutic 
effect, and suicidal ideation. Additionally, the abbreviated World Health Organiza-
tion Quality of Life (WHOQOL-BREF) questionnaire, consisting of 26 questions, was 
used to identify the status of QOL. 
Results: A total of 251 patients completed the questionnaire. According to the sur-
vey, 54.2% patients could not perform ADL on their own. Over the previous week, 
the mean pain score was 7.15 ± 1.78 (out of a total of 10 points); 92.1% of patients 
had sleep disorders and 80.5% had suicidal ideation, with most patients suffering 
from psychological problems. The average for each domain of WHOQOL-BREF was 
as follows: 21.74 ± 14.77 for physical, 25.22 ± 17.66 for psychological, 32.02 ± 
22.36 for social relationship, and 30.69 ± 15.83 for environmental (out of a total 
of 100 points each). Occupation, ADL, sleep time, therapeutic effect, and suicidal 
ideation were statistically correlated with multiple domains.
Conclusions: Most patients had moderate to severe pain, economic problems, limi-
tations of their ADL, sleep problems, psychological problems, and a low QOL score. 

Key Words: Activities of Daily Living; Chronic Pain; Complex Regional Pain Syn-
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ity of Life; Sleep Wake Disorders; Suicidal Ideation; Surveys and Questionnaires.

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.3344/kjp.2021.34.3.288&domain=pdf&date_stamp=2021-07-01


Survey on complex regional pain syndrome

Korean J Pain 2021;34(3):288-303www.epain.org

289

INTRODUCTION
Complex regional pain syndrome (CRPS) is a rare and 
intractable disease with various major symptoms of pain 
[1]. It is an inflammatory and neuropathic pain disorder 
principally characterized by involvement of the autonomic 
nervous system [2,3]. The etiology of the syndrome is not 
clear and the known treatment modality is also very dif-
ficult [2-4].

A recent study using the current International Associa-
tion for the Study of Pain (IASP) diagnostic criteria re-
ported an incidence as high as 25.2 new cases per 100,000 
annually [5]. The number of patients in South Korea is 
not clear, but the annual incidence rate is around 29 per 
100,000 people, according to the data analysis of the Ko-
rean Health Insurance Review & Assessment Service in 
2015. More than 1,000 new patients are reported every year 
in South Korea [6].

Chronic pain is a part of the International Classifica-
tion of Diseases (ICD-11) and has a major influence on 
the quality of life (QOL) [7]. However, CRPS, which is the 
highest-scoring disease on the McGill pain scale, is still 
unknown to the public [8]. Since the pathogenesis of CRPS 

is yet to be clarified, doctors and researchers have not fully 
understood the disease [9,10]. This makes it difficult to 
diagnose and treat the disease. The patients also face dif-
ficulties in conducting their daily life activities. This often 
leads to misunderstandings about the true nature of the 
pain that the patients are experiencing, thereby making it 
difficult for the patients to deal with the disease.

Pain is likely to accompany psychological disorders such 
as insomnia and anxiety, and this is also thought to affect 
the QOL of patients [11]. In addition, patients are often ac-
companied by a variety of economic and mental distresses 
as well as long-term severe pain, which leads to limita-
tions in their functioning in daily life [12]. However, some 
people still misunderstand the reality of the pain, which 
makes it more difficult for the patient. In this study, we 
investigated the disease status, work life, sleep problems, 
medical insurance, economic status, psychological prob-
lems, and QOL of CRPS patients.

MATERIALS AND METHODS
The ethical approval for this study was waived by the In-

Table 1. Demographic data 1

Demographic variable Categories Number of patients (%)

Sex Male 160 (63.8)
Female 91 (36.2)

Age
Total n = 251, excluding 1 non-respondents

≤ 20 yr 1 (0.4)
21-30 yr 35 (14.0)
31-40 yr 51 (20.4)
41-50 yr 77 (30.8)
51-60 yr 57 (22.8)
> 60 yr 29 (11.6)

Treatment period
Total n = 251, excluding 3 non-respondents

Less than 1 yr 37 (14.9)
1 or more-less than 3 yrs 69 (27.8)
3 or more-less than 5 yrs 50 (20.2)
5 or more-less than 10 yrs 63 (25.4)
10 yrs or more 29 (11.7)

Cause of injury
Total n = 251, excluding 5 non-respondents

Traffic accidents 75 (30.5)
Industrial accidents 75 (30.5)
Others 77 (31.3)
Unknown 19 (7.7)

Pain site (origin)
Total n = 251, excluding 3 non-respondents

Rt. upper extremity 46 (18.5)
Lt. upper extremity 50 (20.2)
Rt. lower extremity 76 (30.7)
Lt. lower extremity 65 (26.2)
Others 11 (4.4)

Pain site (current)
Total n = 251, excluding 7 non-respondents

One extremity 133 (54.5)
Two extremities 42 (17.2)
Three extremities 20 (8.2)
Whole extremities 42 (17.2)
Others 7 (2.9)

Rt.: right, Lt.: left.
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stitutional Review Board of Konkuk University Hospital 
(IRB no. KUMC 2020-03-001). The survey was conducted 
by the Publicity Committee of the Korean Pain Society 
from July 1 to August 31, 2019. Based on the results of this 
anonymous survey, this manuscript was drafted in 2020.

This was a cross-sectional study conducted on CRPS 
patients who visited pain clinics at 37 university hospitals 
in Korea. The inclusion criterion was diagnosis of a patient 
with CRPS using the IASP CRPS diagnostic criteria [13]. 
The survey was conducted only for patients who agreed 
to participate in the survey. Patients who did not agree to 
participate in the survey were excluded. 

The questionnaire (Appendix) consists of 50 questions 
focusing on the following aspects of the participants: sex, 
age, occupation, cause of damage, disease-affected areas, 
time before diagnosis, degree of pain, and sleep time. The 
patient’s knowledge about the disease was also checked in 
terms of whether the patient was aware of the pathogen-
esis of the disease, the diagnostic criteria, or the treatment 
methods. The patients could select the source of informa-
tion from multiple options. The abbreviated World Health 
Organization Quality of Life (WHOQOL-BREF) consisting 
of 26 questions was used to identify the status of QOL.

The data were analyzed with SPSS version 17 (SPSS Inc., 
Chicago, IL), using the chi-squared test, Student’s t-test, 
and multiple linear regression analysis. The proportional 
differences were evaluated using the chi-squared test. The 
mean differences were analyzed using Student’s t-test. To 
evaluate the factors that affected the satisfaction level of 
the patient with treatment and the performance of post-
treatment management, the respondents were divided into 
two groups, the satisfaction group and the dissatisfaction 
group. In terms of treatment, patients were divided into 
the performance group and the non-performance group in 
post-treatment management (in these groups, the patients 
who answered neutrally were excluded). To analyze the re-
lationship between WHOQOL-BREF and the patients’ fac-
tors (sex, age, current job status, period from the onset of 
pain to diagnosis), multiple-linear regression analysis was 
used. Before multiple linear regression analysis, using the 
chi-squared test and Student’s t-test, we found the factors 
having P < 0.1 were related to the WHOQOL-BREF. These 
factors were then analyzed by multiple linear regression 
analysis. Statistical significance was set at P < 0.05.
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Fig. 1. Representation of data for occu-
pational changes in patients before and 
after complex regional pain syndrome 
(CRPS) outbreak.

Fig. 3. Representation of data for the degree of activity of daily living (ADL) 
of complex regional pain syndrome patients.
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Fig. 2. Representation of data for time span for diagnosis of complex 
regional pain syndrome.
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RESULTS
A total of 251 patients from 37 hospitals completed the 
questionnaire. The questionnaire was comprised of ques-
tions corresponding to the WHOQOL-BREF as well as 
questions about the patient’s demographic data and cur-
rent situation. Table 1 describes aspects covered by all 
questions except the WHOQOL-BREF questions, namely 

the patient’s sex, age, period (therapy), cause of injury, 
and pain site. The current rate of unemployment among 
the surveyed patients was 57.0% (143 patients), a sharp 
increase from 2.8% (7 patients) before the onset of the dis-
ease (Fig. 1). In addition, 43.5% (108 patients out of a total 
of 251 patients, excluding 3 non-respondents) were diag-
nosed with CRPS after more than one year from onset of 
pain (Fig. 2). Among the participants, 54.8% were unable 

Table 2. Demographic data 2

Demographic variable Categories Number of patients (%)

Pain severity (1 week) Mild 9 (3.6)
Moderate 72 (28.7)
Severe 170 (67.7)

Pain severity (current) Mild 10 (4.0)
Moderate 94 (37.4)
Severe 147 (58.6)

Sleep disturbance
Total n = 251, excluding 9 non-respondents

Pain 223 (92.2)
Etc. 19 (7.8)

Knowledge (pathophysiology)
Total n = 251, excluding 2 non-respondents

Well known 63 (25.3)
Known 140 (56.2)
Not known 46 (18.5)

Knowledge (diagnosis) Well known 62 (24.7)
Known 114 (45.4)
Not known 75 (29.9)

Knowledge (therapy) Well known 72 (28.7)
Known 125 (49.8)
Not known 54 (21.5)

Knowledge (acquiring route)
Total n = 251, excluding 3 non-respondents

Dr. and nurse 203 (81.9)
Newspaper 30 (12.1)
Peer group 7 (2.8)
The others 8 (3.2)

Payment (medical)
Total n = 251, excluding 3 non-respondents

Medical insurance 111 (44.7)
Social insurance 30 (12.1)
Industrial insurance 53 (21.4)
Car insurance 54 (21.8)

Monthly income (₩)
Total n = 251, excluding 126 non-respondents

Income < 500,000 49 (39.2)
500,000 ≤ income < 1,000,000 12 (9.6)
1,000,000 ≤ income < 2,000,000 30 (24.0)
2,000,000 ≤ income < 3,000,000 21 (16.8)
3,000,000 ≤ income 13 (10.4)

Source of money
Total n = 251, excluding 30 non-respondents

Family 117 (52.9)
Loan 17 (7.7)
Deposit 22 (10.0)
Insurance 38 (17.2)
Social insurance 18 (8.1)
The others 9 (4.1)

Effect of therapy
Total n = 251, excluding 6 non-respondents

> 75% 9 (3.7)
50-75% 26 (10.6)
25-49% 58 (23.6)
< 25% 82 (33.5)
Not at all 70 (28.6)

Use of drugs
Total n = 251, excluding 7 non-respondents

Psychiatrics 25 (10.3)
Opioid 62 (25.4)
Both 134 (54.9)
Neither 23 (9.4)
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to perform activities of daily living (ADL) on their own (136 
patients out of 251 patients, excluding 3 non-respondents) 
(Fig. 3). 

Table 2 describes data regarding pain severity (1 week 
history and current), knowledge (pathophysiology, diag-
nosis, therapy, route of acquisition), payment (medical), 
income, source of money, effect of therapy, and use of 
drugs. Over the previous week, pain scores were: 0-3 in 9 
patients (3.6%), 4-6 in 72 patients (28.7%), and 7-10 in 170 
patients (67.7%). The mean score was 7.15 ± 1.78 over the 
previous week (out of a total of 10 points). At the time of 
survey, pain scores were: 0-3 in 10 patients (4.0%), 4-6 in 94 
patients (37.4%), and 7-10 in 147 patients (58.6%).

Patients slept for 4.92 ± 2.28 hours on average. Pain-
induced sleep disorders were reported by 92.1% of pa-
tients (223 patients out of 251 patients, excluding 9 non-
respondents) (Fig. 4). Further, 83.4% of patients mentioned 
that they had economic difficulties (206 patients out of 
a total 251 patients, excluding 4 non-respondents) while 
84.6% were unable to engage in economic activities (208 

out of a total 251 patients, excluding 5 non-respondents) 
(Fig. 5). Surprisingly, only 14.3% of patients (35 of a total of 
251 patients, excluding 6 non-respondents) had more than 
50% pain relief. Twenty-five patients (10.3%) had been con-
suming psychotropic medication, while 62 patients (25.4%) 
were consuming opioids. A total of 134 patients (54.9%) 
were consuming both types of medication, while 23 pa-
tients (9.4%) were consuming neither. The percentage of 
patients who had experienced suicidal ideation was 80.5% 
(198 of a total of 251 patients, excluding 5 non-respondents) 
(Fig. 6).

Table 3 describes the mean and standard deviation for 
the average values for questions in the survey, with pain 
scores, sleep duration, and scores for each domain. The 
average pain score for the past week was 7.15 ± 1.78 (out of 
a total of 10 points), and the average sleep duration was 4.92 
± 2.28 hours. Additionally, the average value and standard 
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Fig. 4. Representation of data for prevalence of sleep disturbance 
caused by pain in complex regional pain syndrome patients.
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Fig. 5. Representation of data for impact of complex regional pain syn-
drome on economic activities and economic difficulties among patients.
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Fig. 6. Representation of data for prevalence of suicidal ideation in com-
plex regional pain syndrome patients.

Table 3. Average and standard deviation of patient’s status and WHO-
QOL-BREF domains

Domain Minimum Maximum Average
Standard 
deviation

Pain severity (last week) 1 10 7.15 1.78
Sleep duration 0 17 4.92 2.28
BREF-Q1 1 4 1.77 0.76
BREF-Q2 1 5 1.58 0.69
Physical health 20 4 14 7.46 2.36
Physical health 100 0 63 21.74 14.77
Psychological 20 4 16 8.03 2.82
Psychological 100 0 75 25.22 17.66
Social relationships 20 4 19 9.12 3.57
Social relationships 100 0 94 32.02 22.35
Environment 20 4 18 8.87 2.52
Environment 100 0 88 30.69 15.83

WHOQOL-BREF: abbreviated World Health Organization Quality of Life, 
BREF-Q1: Basic Satisfaction Question 1 on WHOQOL-BREF, BREF-Q2: 
Basic Satisfaction Question 2 on WHOQOL-BREF.
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deviation of each domain in the WHOQOL-BREF survey 
are shown (two basic satisfaction surveys, physical, psy-
chological, social, and environmental). Table 4 shows the 
correlation between each domain and the patient’s condi-
tion with a P value < 0.1 (using the chi-squared test and 
Student’s t-test).

Table 5 shows the multiple linear regression between 
BREF-Q1 (Basic Satisfaction Question 1 on the WHOQOL-
BREF) and patient status (items in Table 1 and Table 2). 
The correlation between the items in Table 4 and BREF-
Q1 was a multiple linear regression. Among them, items 
that were correlated with a P value < 0.05 were current job 
status (t = 2.076, P = 0.039), current ADL (t = –2.4, P = 0.017), 
last week pain severity (t = –2.13, P = 0.034), therapeutic ef-
fect (t = –4.263, P < 0.001), and suicidal ideation (t = 3.538, P 
< 0.001). 

Table 6 shows the multiple linear regression between 
WHOQOL-BREF-Q2 (Basic Satisfaction Question 2 on the 
WHOQOL-BREF) and patient status (items in Table 1 and 
Table 2). The correlation between items in Table 4 and 
BREF-Q2 was a multiple linear regression. Among them, 

items that were correlated with a P value < 0.05 were sleep 
duration (t = 3.018, P = 0.003), therapeutic effect (t = –3.52, 
P = 0.001), and suicidal ideation (t = 3.3, P = 0.001).

Table 7 shows the multiple linear regression between 
the physical domain and the patient’s status (items in 
Table 1 and Table 2). The correlation between the items 
in Table 4 and the physical domain was a multiple linear 
regression. Among them, items that were correlated with a 
P value < 0.05 were current job status (t = 2.164, P = 0.032), 
current ADL (t = –2.766, P = 0.006), last week pain severity 
(t = –3.208, P = 0.002), sleep duration (t = 2.711, P = 0.007), 
therapeutic effect (t = –1.966, P = 0.049), and suicidal ide-
ation (t = 3.512, P = 0.001).

Table 8 shows the multiple linear regression between 
the psychological domain and the patient’s status (items 
in Table 1 and Table 2). The correlation between the items 
in Table 4 and the psychological domain was a multiple 
linear regression. Among them, items that were correlated 
with a P value < 0.05 were current job status (t = 2.697, P 
= 0.008), sleep duration (t = 2.137, P = 0.034), and suicidal 
ideation (t = 5.422, P < 0.001).

Table 4. Correlation analysis between patient’s status and QOL (n = 251)

Variable BREF-Q1 BREF-Q2 Physical Psychological Social Environment

Sex 0.973 0.523 0.110 0.031 0.095 0.505
Age 0.005 0.074 0.009 0.001 0.006 < 0.001
Job status (current) 0.005 0.006 < 0.001 0.002 0.065 0.001
Period (diagnosis) 0.972 0.042 0.810 0.386 0.146 0.121
Pain site (current) 0.059 0.005 0.078 0.359 0.105 0.048
Current ADL < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Pain severity (last week) < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Sleep duration < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Effect of therapy < 0.001 < 0.001 < 0.001 0.001 0.005 < 0.001
Suicidal ideation < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001

QOL: quality of life, WHOQOL-BREF: abbreviated World Health Organization Quality of Life, BREF-Q1: Basic Satisfaction Question 1 on WHOQOL-BREF, 
BREF-Q2: Basic Satisfaction Question 2 on WHOQOL-BREF, Perioid (diagnosis): duration from the onset of pain to diagnosis, ADL: activities of daily living.

Table 5. Multiple linear regression analysis for BREF-Q1 (n = 251)

Variable
BREF-Q1

B SE B β t P value

Age –0.056 0.037 –0.087 –1.521 0.130
Job status (current) 0.202 0.097 0.118 2.076 0.039
Pain site (current) –0.006 0.037 –0.009 –0.167 0.867
Current ADL –0.119 0.050 –0.145 –2.400 0.017
Pain severity (last week) –0.063 0.029 –0.144 –2.130 0.034
Sleep duration 0.028 0.020 0.082 1.443 0.150
Effect of therapy –0.183 0.043 –0.262 –4.263 < 0.001
Suicidal ideation 0.396 0.112 0.204 3.538 < 0.001

WHOQOL-BREF: abbreviated World Health Organization Quality of Life, BREF-Q1: Basic Satisfaction Question 1 on WHOQOL-BREF, ADL: activities of daily 
living, SE: standard error.
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Table 9 shows the multiple linear regression between 
the social domain and the patient’s status (items in Table 1 
and Table 2). The correlation between items in Table 4 and 
social domain was established through a multiple linear 
regression analysis. Among them, items that were cor-
related with a P value < 0.05 were sex (t = 2.276, P = 0.024), 
current job status (t = 2.06, P = 0.041), current ADL (t = 

–3.377, P = 0.001), and suicidal ideation (t = 2.847, P = 0.005).
Table 10 shows the multiple linear regression between 

the environment domain and the patient’s status (items 
in Table 1 and Table 2). The correlation between the items 
in Table 4 and the environment domain was a multiple-
linear regression. Among them, items that were correlated 
with a P value < 0.05 were age (t = –2.163, P = 0.032), current 

Table 6. Multiple linear regression analysis for BREF-Q2 (n = 251)

Variable
BREF-Q2

B SE B β t P value

Age < 0.001 0.035 < 0.001 0.005 0.996
Job status (current) 0.181 0.094 0.116 1.932 0.055
Perioid (diagnosis) 0.018 0.035 0.030 0.514 0.608
Pain site (current) –0.018 0.036 –0.030 –0.502 0.616
Current ADL –0.073 0.049 –0.098 –1.506 0.134
Pain severity (last week) –0.031 0.028 –0.080 –1.107 0.269
Sleep duration 0.057 0.019 0.183 3.018 0.003
Effect of therapy –0.147 0.042 –0.232 –3.520 0.001
Suicidal impulse 0.358 0.108 0.203 3.300 0.001

WHOQOL-BREF: abbreviated World Health Organization Quality of Life, BREF-Q2: Basic Satisfaction Question 2 on WHOQOL-BREF, Perioid (diagnosis): du-
ration from the onset of pain to diagnosis, ADL: activities of daily living, SE: standard error.

Table 7. Multiple linear regression analysis for physical domain (n = 251)

Variable
Physical domain

B SE B β t P value

Age –0.037 0.115 –0.019 –0.321 0.749
Job status (current) 0.644 0.298 0.122 2.164 0.032
Pain site (current) –0.114 0.115 –0.055 –0.993 0.322
Current ADL –0.421 0.152 –0.168 –2.766 0.006
Pain severity (last week) –0.298 0.093 –0.218 –3.208 0.002
Sleep duration 0.173 0.064 0.159 2.711 0.007
Effect of therapy –0.265 0.135 –0.122 –1.966 0.049
Suicidal ideation 1.223 0.348 0.203 3.512 0.001

ADL: activities of daily living, SE: standard error.

Table 8. Multiple linear regression analysis for psychological domain (n = 251)

Variable
Psychological domain

B SE B β t P value

Sex –0.074 0.340 –0.012 –0.218 0.828
Age –0.226 –0.138 –0.095 –1.642 0.102
Job status (current) 1.029 0.382 0.162 2.697 0.008
Current ADL –0.320 0.189 –0.105 –1.690 0.092
Pain severity (last week) –0.201 0.113 –0.125 –1.783 0.076
Sleep duration 0.168 0.079 0.128 2.137 0.034
Effect of therapy –0.209 0.167 –0.081 –1.250 0.213
Suicidal ideation 2.264 0.418 0.319 5.422 < 0.001

ADL: activities of daily living, SE: standard error.
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job status (t = 2.539, P = 0.012), current ADL (t = –2.802, P = 
0.006), sleep duration (t = 3.451, P = 0.001), and therapeutic 
effect (t = –2.453, P = 0.015).

DISCUSSION
Through this survey, we wanted to determine the factors 
that influence CRPS patients. Since extreme pain is a ma-
jor symptom of CRPS, the survey was prepared in anticipa-
tion of the possible problems caused by pain, such as ADL 
restrictions, sleep disorders, job maintenance, and eco-
nomic difficulties. The WHOQOL-BREF scores for patients 
with CRPS are significantly lower than those for patients 
with other chronic diseases. Among the factors that show 
a connection with each domain, suicidal ideation has 
shown a high degree of association in all domains (BREF-
Q1, BREF-Q2, physical, psychological, social, and environ-
mental).

CRPS patients were shown to have a high level of pain 
at an average score of 7.15 ± 1.78 (out of a total of 10 points) 
and showed higher pain levels compared to those in an-
other study (3.55 ± 1.44, 5.9 ± 2.7) [14,15]. As only 14.3% 

patients had an improvement in pain of more than 50%, 
it turned out that there was not enough treatment. This 
could have been due to a combination of various factors; 
however, the fact that early diagnosis and treatment were 
not carried out is also important. Early diagnosis and 
treatment are known to play an important role in thera-
peutic outcomes [16-22]. The prolonged period of pain 
caused by delayed diagnosis changes the sensitivity of the 
peripheral and central nociceptive pathways. As a result, 
the intensity of pain can be increased by central sensiti-
zation [23]. This survey found that early diagnosis of the 
disease was not common. Only 140 (56.5%) patients were 
diagnosed within one year, while 42 (16.9%) patients were 
found to have taken more than 3 years to be diagnosed. In 
addition, the treatment period was also long. A total of 142 
(57.3%) patients were treated for more than three years, 
and 29 (11.7%) of them were treated for more than 10 years.

For appropriate treatment of CRPS, pain control, recov-
ery of function, psychological support, and patient educa-
tion are important. Among these, patient education about 
the CRPS disease mechanism, diagnosis, and therapeutic 
treatment are believed to be the most important [17]. This 
helps in more effective treatment of CRPS. In this survey, 

Table 9. Multiple linear regression analysis for social domain (n = 251)

Variable
Social domain

B SE B β t P value

Sex 1.031 0.453 0.139 2.276 0.024
Age –0.265 0.181 –0.091 –1.460 0.146
Job status (current) 1.033 0.502 0.131 2.060 0.041
Current ADL –0.874 0.259 –0.224 –3.377 0.001
Pain severity (last week) –0.224 0.152 –0.112 –1.471 0.143
Sleep duration 0.176 0.101 0.109 1.737 0.084
Effect of therapy –0.098 0.225 –0.031 –0.436 0.663
Suicidal ideation 1.643 0.577 0.186 2.847 0.005

ADL: activities of daily living, SE: standard error.

Table 10. Multiple linear regression analysis for environment domain (n = 251)

Variable
Environment domain

B SE B β t P value

Age –0.269 0.124 –0.131 –2.163 0.032
Job status (current) 0.840 0.331 0.152 2.539 0.012
Pain site (current) –0.149 0.127 –0.068 –1.173 0.242
Current ADL –0.489 0.175 –0.182 –2.802 0.006
Pain severity (last week) –0.129 0.100 –0.093 –1.294 0.197
Sleep duration 0.233 0.067 0.211 3.451 0.001
Effect of therapy –0.355 0.144 –0.160 –2.453 0.015
Suicidal ideation 0.714 0.374 0.116 1.907 0.058

ADL: activities of daily living, SE: standard error.
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the patients’ knowledge of the disease was shown to be 
quite high. As many as 80% of patients said they knew 
about the pathophysiology and treatment of the disease. 
In addition, 70% of patients said they knew about the diag-
nosis. 

Extreme pain, the most prominent characteristic of 
CRPS, can affect various parts of the body. Pain is the most 
important predictor of physical disability and limitation 
of the ADL [24,25]. Patients have limited activity due to 
muscle stricture, limited joint range of motion, and os-
teoporosis [26]. Physical restrictions can cause limitations 
on social functions and roles [27]. A total of 54.2% patients 
said that they could not perform their ADL without help. 
These limitations of functioning in daily life are known to 
affect health-related QOL [28]. In addition, limitations of 
daily activities lead to limitations in economic activities 
[29].

According to another study, only 31% of the patients 
were economically active [30]. In this survey, the unem-
ployment rate was 57%, and patients mentioned losing 
their jobs after the outbreak of CRPS. This number in-
creased sharply from 7 (2.8%) to 143 (57.0%) after the CRPS 
outbreak; this is 15 times higher than the unemployment 
rate in Korea (Statistics Korea, September 2020). Restric-
tions on economic activities resulted in a decrease in 
household income, which also affected family members 
[29]. The minimum monthly wage in Korea (Minimum 
Wage Commission, Republic of Korea) is 1,795,310 won 
(1,620 USD, working for 40 hours a week). However, in this 
survey, 48.8% of the patients had a monthly wage (working 
40 hours a week) of less than 1,000,000 won (902.4 USD). 
Additionally, 83.4% of the patients had financial difficul-
ties.

Patients, on average, showed insufficient sleep time (4.92 
± 2.28 hours). A total of 92.1% patients answered that they 
had insomnia due to pain; this was higher than the 80% 
found in other studies [5,15]. Compared to cases of other 
chronic pain diseases, such as fibromyalgia, they also had 
shorter sleep times (6.37 ± 1.82, 6.37 ± 1.93) [31,32]. Insuf-
ficient sleep (< 7 hours) can cause obesity, diabetes, high 
blood pressure, coronary artery disease, and stroke [33-35]. 
It is known to affect the patient mentally, physically, and 
psychologically. Short sleep periods are also known to be 
associated with depression [36]. These sleep disorders are 
also known to affect QOL in patients with CRPS [15].

The survey results confirmed that pain in patients with 
CRPS is likely to be accompanied by psychological disor-
ders such as depression and anxiety, which also affect the 
QOL of patients [5,15]. In addition, the rate of consumption 
of antipsychotics was 65.1% among the patients, which 
was higher than that in the study which reported 60% of 
CRPS patients experiencing stress events and psychologi-

cal problems [5]. Surprisingly, the ratio of suicidal ideation 
among patients was found to be high, with its prevalence 
among 80.5% of the patients. Sharma et al. [37] reported 
that half of the patients with CRPS had suicidal ideation 
and 15% of them had attempted suicide.

The average score for each domain was as follows: 21.74 
± 14.77 for physical, 25.22 ± 17.66 for psychological, 32.02 ± 
22.36 for social relationship, and 30.69 ± 15.83 for environ-
mental (out of a total of 100 points each), less than half the 
score for dialysis patients (except environmental domain 
[53.17 ± 15.59]), 51.23 ± 18.61 for psychological domain, 
49.86 ± 21.64 for social domain, and 45.93 ± 16.90 for physi-
cal domain [38]. In addition, it was only half of the average 
score found in patients with traumatic brain injury [39]. 
This confirmed that the QOL of patients with CRPS was 
significantly lower and that they had lower satisfaction 
levels.

Many factors were thought to affect each domain. In 
particular, it was thought that the pain itself would greatly 
affect the QOL [11]. However, when the multiple linear 
regression analysis was performed by combining each 
factor that had a correlation, the correlation between 
suicidal ideation and current job was much higher than 
that of pain. In addition, the presence of therapeutic ef-
fect, sleep disturbance, and current ADL, although of dif-
ferent importance in each domain, served as a common 
link. Although the number of domains affected was small, 
pain score, age, and sex were found to be related. Correla-
tion with QOL has not been found to be related to specific 
factors (social support, lesser soft tissue injury, pain site, 
delayed therapy, or diagnosis), which were associated with 
the already known prognosis [14,19,22,40-42].

Psychological problems, such as suicidal ideation, have 
been shown to be of high importance in correlation with 
QOL. It is thought to be the result of a combination of psy-
chological problems (insomnia, anxiety) caused by low 
therapeutic effect and pain severity in patients and dis-
orders of physical activity [43]. However, other study has 
reported the role of psychologic factors in poor prognosis 
were less important [42]. On the other hand, therapeutic 
effects have been shown to be important in both correla-
tion and prognosis with QOL [42]. A younger age can be as-
sociated with better awareness of medical history, but the 
correlation of age with QOL has been shown to affect only 
the environmental domain [44].

Previous studies have already revealed the epidemiol-
ogy and status of patients with CPRS [6,11,14,19,43]. How-
ever, the study on the QOL and epidemiology in patients 
with CRPS in South Korea was insufficient, which is why 
we conducted this survey. Differences from previous stud-
ies occurred in the epidemiology and status of patients 
with CRPS, especially in pain scores, sleep disorders, sui-
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cidal ideation, and knowledge of CRPS (pathophysiology, 
diagnosis, and therapy). This study has the advantage of 
having a variety of patients selected from multiple centers. 
However, it is characterized by the fact that most patients 
have chronic diseases and that the prevalence period is 
longer than that in other studies [37]. In particular, the 
high proportion of patients with intractable diseases and 
longer durations of diseases might be associated with a 
higher occurrence of suicidal ideation, sleep disorders, 
and pain severity than is observed in other studies. This 
is thought to work in the same context that patients have 
a higher understanding and knowledge of the disease 
but also have a lower treatment effect than is observed in 
other studies.

There are obvious limitations to the questionnaire, with 
50 questions per patient and 26 of them for WHOQOL-
BREF; it is considered unsophisticated that the questions 
were not subdivided. Another limitation is that the survey 
was limited to patients at university hospitals. Accord-
ing to the higher pain score, higher sleep disorder, higher 
suicidal ideation, and more intractable patients, there 
might be a selection bias associated with severe patients 
in university hospitals in this study. However, in Korea, 
anyone can easily visit university hospitals and receive 
treatment. Therefore, it is thought that most patients with 
CRPS could be treated at university hospitals. The severe 
symptoms observed in this study may be associated with 
the strict and accurate diagnoses of university hospitals. 
In addition, this could be because the symptoms of Korean 
patients are worse than those in other studies.

In conclusion, most patients had moderate to severe 
pain (96.4%), economic problems (83.4%), limitations in 
ADL (98%), sleep problems (92.2%), and suicidal ideation 
(80.5%), and consumed psychological medication (65.2%). 
More than half of the patients (57%) were unemployed 
after manifestation of CRPS symptoms. Many patients 
(72.1%) were diagnosed more than six months after the 
symptoms occurred. The QOL of CRPS patients was gener-
ally low, especially in regards to occupation. ADL, sleep 
time, effect of therapy, and suicidal ideation were statisti-
cally correlated with multiple domains.
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