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Complex regional pain syndrome affects the quality of life of the patient. The aim of this
study was to investigate the epidemiological features of this syndrome and evaluate its
effect on the patient's working life. We demonstrated that the disease has a male
preponderance and is 3 times more likely to affect the lower extremities. In this study,

11 participants (20%) retained their employment, whereas 44 (80%) became unemployed.
Mean age and pain score were lower in the employment group than in the unemployment
group (29.1 £ 16.8 yrvs40.1+ 12.6 yr, P=0.021, and 4.5+ 2.9vs 7.0 £ 2.0,
P=0.002, respectively). Subjects diagnosed within 8 months (P= 0.044), those who had
achieved higher levels of education (P = 0.028), and those working in white-collar jobs
(P=0.011) had higher employment-retention rates. Therefore, patients must manage
their jobs (lower physical demand and decrease the number of working hours) if they are
to improve their occupational life. To achieve satisfactory outcomes and a high
employment-retention rate, clinicians must be aware of the importance of an early
diagnosis (within 8 months), appropriate treatment, and a reduction in the patient's pain
score.
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INTRODUCTION

Complex regional pain syndrome (CRPS) is a painful and dis-
abling disorder, which can affect one or more of the body’s ex-
tremities (1). CRPS is characterized by pain (spontaneous pain,
hyperalgesia, allodynia), active and passive movement disor-
ders (including an increased physiological tremor), abnormali-
ties in the regulation of blood flow and sweating, edema of skin
and subcutaneous tissues, temperature asymmetry, skin color
changes, and trophic changes to the skin and subcutaneous tis-
sues (2). Two recent epidemiological studies reported that the
syndrome has an incidence rate of 5.5 per 100,000 persons in
the USA (3) and a prevalence of 26.2 per 100,000 persons in the
Netherlands (4).

Typically, CRPS is chronic in nature and resistant to the cur-
rently available treatment modalities. The disease significantly
affects the quality of life and daily functioning of the patient as
it causes severe pain with resultant psychosocial and socioeco-
nomic adverse effects. Approximately 75% of patients report that
the disease interferes substantially with general activity, mood,
normal work capabilities, and recreational activities (5-7). Many
CRPS patients, especially younger and middle-aged individu-
als, will be a part of the work force at the time of diagnosis. For
these individuals, maintaining their work status is an important
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aspect of their quality of life and societal reintegration. The ob-
jective of this study was to assess the epidemiological features
of CRPS and, for the first time in Korea, investigate the effects of
the disease on working life.

MATERIALS AND METHODS

The study initially enrolled 63 patients who were diagnosed with
CRPS and treated at our pain center from September 2010 to
March 2011, although 8 patients were subsequently excluded
from the analysis because they were unemployed before diag-
nosis. We then performed a survey and retrospective analysis of
the remaining participants and categorized the participants into
groups according to their employment status so that we could
compare the difference between employed and unemployed
patients. Patients who were continuously employed or had re-
cently returned to work after a short period of unemployment
were enrolled into the employed group.

Medical records were reviewed for each patient, and an in-
terview was conducted to determine their current status of em-
ployment. The proposed modified International Association of
the Study of Pain (IASP) research diagnostic criteria for CRPS
was used to attain the diagnoses in our pain center (6). Demo-
graphical data including events, injury sites, interval between
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symptom onset and diagnosis, pain intensities, type of health
insurance, employment status, type of occupation, level of edu-
cation, and the number of workdays lost were recorded and as-
sessed for each patient. Pain intensity was rated using an 11-point
verbal numerical rating scale (VNRS; 0 = no pain and 10 = imagi-
narily most severe pain).

Group comparisons (employed vs unemployed) were ana-
lyzed using an independent sample #-test. A Pearson chi-square
test was used to analyze categorical data such as gender, pain
extremity, pain side, inciting factor, type of health insurance, lev-
el of education, type of occupation, and individual CRPS signs.
Subsequently, factors that were related to an employment-re-
tention status were analyzed with logistic regression. SPSS (ver-
sion 17.0; SPSS Inc., Chicago, IL, USA) was used for statistical
analysis, and a P value of less than 0.05 was considered statisti-
cally significant.

Ethics statement

This study was approved by the institutional review board of
Seoul National University Hospital (IRB No. H-1008-048-326),
and written informed consent was obtained from all the partic-
ipants.

RESULTS

Of the 63 patients who were diagnosed with CRPS in our clinic,
55 were enrolled in the study; 32 patients (58.2%) were male and
23 (41.8%) were female. The average age of the patients was 39.2

+15.0 (range 14-76) yr. Of the inciting events, 43 (78.2%) were
trauma-related (e.g., following a fall, crushing injury, or contu-
sion), 11 (20.0%) were surgery-related, and 1 (1.8%) had no ob-
vious inciting event (spontaneous). In total, 51 patients (92.7%)
were diagnosed with CRPS type I, while the remaining 4 (7.3%)
were diagnosed with CRPS type II. Of all the patients in the study,

Table 1. Various characteristics of CRPS patients

Parameters E(nm[ilo1y $ )d U?nezrﬁy)/ed P value
Gender 0.745
Male 7 (63.6%) 25 (56.8%)
Female 4 (36.4%) 19 (43.2%)
Extremity 0.511
Upper 1(9.1%) 11 (25.0%)
Lower 9 (81.8%) 29 (65.9%)
Both 1(9.1%) 4(9.1%)
Side* 0.017
Right 8 (72.7%) 12 (27.3%)
Left 2 (18.2%) 27 (61.4%)
Both 1(9.1%) 5(11.4%)
Inciting factor 0.089
Trauma 9 (81.8%) 34 (77.3%)
Surgery 1(9.1%) 10 (22.7%)
Absent 1(9.1%) 0

Data are expressed as number of cases and percentage. A percentage is a ratio of a
number to each group (employed and unemployed). *P < 0.05.
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38 (69.1%) complained of pain in the lower limbs, 12 (21.8%)
reported pain in the upper limbs, and 5 (9.1%) experienced pain
in their upper and lower limbs. The right side was affected in 20
participants (36.3%), the left side was affected in 29 participants
(52.7%), and both sides were affected in the remaining 6 partic-
ipants (10.9%) (Table 1). The detailed localization sites recorded
for each patient were as follows: 7 were in the right upper limbs
(12.7%), 6 were in the left upper limbs (10.9%), 13 were in the
right lower limbs (23.6%), 19 were in the left lower limbs (34.5%),
5 were in the right and left lower limbs (9.1%), 4 were in the left
upper and lower limbs (7.3%), and 1 was in the left and right up-
per and lower limbs (1.8%).

Eleven patients (20.0%) retained their employment status,
whereas 44 patients (80.0%) became unemployed. Of the pa-
tients who continued to work, 4 had maintained their work after
the onset of CRPS and 7 had returned to work following a period
of unemployment. Of note, 2 of the patients who had returned
to work were employed by a different part of their company or
had a new occupation, whereas 9 patients retained their position.

The mean duration from the diagnosis of CRPS to the time of
the interview was 1,083.1 + 743.4 (range, 252-3,710) days. The
mean number of workdays lost owing to CRPS was 897.5 + 796.5
(range, 0-3,640) days among all the patients, and the mean du-
ration from the inciting event to unemployment was 25.5 *+ 79.6
(range, 0-365) days. In 7 patients who returned to work after be-
ing unemployed, the average time taken for their employment
status to change was 271.4 + 212.9 (range, 30-660) days. The mean
duration from the inciting event to the development of CRPS
symptoms was 12.8 + 21.9 (range, 0-60) days and from the de-
veloped symptoms to occur to a diagnosis of CRPS being con-
firmed, the mean duration was 406.7 * 566.0 (range, 13-2,813)
days. The demographical data, affected sites, and inciting fac-
tors were compared for the 2 groups (employed vs unemployed).
There were no significant differences between genders, extrem-
ities, and inciting factors in both groups. Patients in whom the

P value 0dds ratio

Left side 0.629 0.499
|
Equal to or less than 0.028 0.113
high school graduate —a—
Blue-collar job 0.011 0.022
Diagnosis before 8 months ~ 0.044 12.258
9 —a—
| | | | | |

0.001 0.01 0.1 1 10
0dds ratio

100 1,000

Fig. 1. Results of logistic regression analysis. Pain site was categorized by the side
that was affected, either the left or right. The level of education of the patient was
defined as follows: “equal to or less than high-school graduate” or “higher than high-
school graduate.” Occupation was divided into 2 types: white-collar jobs and blue-
collar jobs.
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right side was affected were more likely to return to work (Table
1). However, after controlling for the period from onset to diag-
nosis (before or after 8 months) and the type of occupation of
the patient, an affected right side was not an independent vari-
able for maintaining employment (Fig. 1).

No significant differences were observed in the weight and
height of the patients or the number of days from the diagnosis
of CRPS to the time of the interview between the 2 groups. The
number of daily working hours before CRPS onset was similar
between the 2 groups; however, the number of days per week
spent working before CRPS onset was lower in the employment
group compared with the unemployment group (5.2 * 0.5 vs
5.9 + 1.2; P = 0.009). The mean age of the patients was signifi-
cantly lower in the employment group (29.1 + 16.8 vs 40.1 * 12.6
yr; P = 0.021). Although pain score did not vary significantly be-
tween the 2 groups at the time of disease onset, it was relatively
higher at time of interview in the unemployment group (4.5 + 2.9
vs 7.0 = 2.0; P = 0.002) (Table 2).

Table 2. Various characteristics of CRPS patients

Parameters E(:]n;ilo1y$ )d Ur}ﬁrip%e g P value
Age (yn)* 29.1 £ 16.8 401 £ 12.6 0.021
Weight (kg) 69.8 + 15.1 67.0 + 15.9 0.713
Height (cm) 169.1 £ 116 166.7 £ 11.2 0.611
Mean duration of CRPS 951.1 £5335 1,116.1 £ 788.9 0.515
VNRS

Onset 73+18 82+17 0.104

Recent* 45+29 70120 0.002
Work days/week* 52+ 0.5 59+ 12 0.009
Work hours/day 89126 89+27 0.996
Workday loss* 227.9 £ 187.5 964.1 + 719.1 0.009

Patients who were diagnosed within 8 months (240 days)
were more likely to be employed than patients diagnosed after
8 months (P = 0.014). In addition, patients with white-collar jobs
were more likely to be employed than those with blue-collar
jobs (P = 0.000). In this study, professions that were classified
as white-collar jobs included teachers, clerical workers, finan-
cial managers, and students, whereas blue-collar jobs included
manual-labor workers such as construction workers, restaurant
workers, delivery men, drivers, carpenters, farmers, and house-
keepers. Patients who had achieved a higher level of education
also had a higher rate of employment (P = 0.006). However, the
rates of employment were not related to the types of health in-
surance of the patients (Table 3). Finally, there were no signifi-
cant differences observed in the positive signs of CRPS between
the 2 groups (Table 4).

The logistic regression analysis showed that patients had
achieved a higher level of education, had a white-collar job, and
were diagnosed within 8 months were more likely to be employed

(Fig. 1).
DISCUSSION

The demographical data obtained by this study differed from
the data that have been published in previous studies, where
CRPS was reported to occur more frequently in the upper ex-
tremities and predominately affect females (3, 4, 8, 9). However,
our data show a 1.3:1 male preponderance, and the lower ex-
tremities are nearly 3 times more frequently affected. These re-

Table 4. Signs at time of first visit of CRPS patients

Values are given as the mean % standard deviation. Mean duration of CRPS, the days
from diagnosis of CRPS to the time of interview. VNRS, 0 = no pain, 10 = imaginarily
most severe pain. Recent, at time of interview; Workday loss, the days of unemploy-
ment. “P < 0.05.

Table 3. Duration of diagnosis, insurance, level of education, occupational character-
istics of CRPS patients

Parameters E(rr?p:k)ﬁ )d Urzﬁn;plz%e g P value

From onset to diagnosis* 0.014
Within 8 months (240 days) 10 (91%) 22 (50%)

After 8 months (240 days) 1(9%) 22 (50%)

Type of health insurance 0.321
National health 8 (72.7%) 20 (45.5%)
Automobile 3(27.3%) 16 (36.4%)
Occupational 0 7 (15.9%)
Medicare 0 1(2.3%)

Level of education® 0.006
Higher than high school graduate 9(81.8%) 14 (35.0%)

Equal to or less than high school graduate 2 (18.2%) 26 (65.0%)

Type of occupation® 0.000
White-collar 6(54.5%) 3(6.8%)
Blue-collar 5(45.5%) 41 (93.2%)

Data are expressed as number of cases and percentage. A percentage is a ratio of
a number to each group (employed and unemployed). From onset to diagnosis, the
days from onset of symptom to diagnosis of CRPS. *P < 0.05.
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Employed Unemployed

Parameters (n=11) (n = 44)
Sensory 6 (60.0%) 35 (81.4%)
Hyperalgesia 4 (36.4%) 29 (65.9%)
Allodynia 5 (45.5%) 20 (45.5%)
\Vasomotor 5 (50.0%) 35 (83.3%)
Temperature asymmetry 5 (45.5%) 24 (54.5%)
Skin color change 4 (36.4%) 26 (59.1%)
Pseudomotor/Edema 5 (50.0%) 25 (58.1%)
Swelling 5 (45.5%) 22 (50.0%)
Hyperhidrosis 0 11 (25.0%)
Hypohidrosis 0 7 (15.9%)
Motor/Trophic 8 (80.0%) 37 (86.0%)
Limited range of motion 19.1%) 17 (38.6%)
Motor weakness 3(27.3%) 24 (54.5%)

Trophic change 19.1%) 3 (6.8%)
Mottled or cyanotic skin color 5 (45.5%) 15 (34.1%)
Cool skin temperature 5 (45.5%) 20 (45.5%)
Edema 4 (36.4%) 17 (38.6%)
Dry or overly moist skin 19.1%) 6 (13.6%)
Smooth and non-elastic skin texture 19.1%) 7 (15.9%)
Soft tissue atrophy 19.1%) 6 (13.6%)
Joint stiffness 3(27.3%) 20 (45.5%)
Nail change 0 5(11.4%)

Hair growth 0 3 (6.8%)

Data are expressed as number of cases and percentage. A percentage is a ratio of
a number to each group (employed and unemployed).
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sults are similar to those published by a previous study in Korea
(10). Previous studies were conducted almost entirely on Cau-
casians, and some studies found that Caucasians are more like-
ly to be affected by CRPS (3, 8, 11). Therefore, the different de-
mographical results observed in our study may be attributable
to racial differences. Although we wanted to compare our results
with data obtained from other Asian countries, we could not
find any suitable studies for comparison.

The outcomes of CRPS range from self-limiting to chronic
disease with poor functioning and quality oflife (4, 12). The rate
of employment in our study was 20%, which is significantly lower
than the rate reported in previous studies (69%-87.7%) (13-15).

In our study, good prognostic factors for employment reten-
tion were a younger age, a lower pain score after treatment, few-
er days per week spent at work, a diagnosis within 8 months of
onset, a higher level of education, and a white-collar occupation
of the patient. Early diagnosis and management are important
if positive CRPS patient outcomes are to be achieved (15-17). In
our study, the average time taken for CRPS to be diagnosed was
406.7 + 566.0 days, which is longer than the period reported by
a previous study (123.0 days) (15). In addition, patients who were
diagnosed after 8 months of symptom onset were less likely to
be employed. The pathophysiology of CRPS is still unclear, and
treatment remains largely empirical. During treatment, a clini-
cian aims to relieve pain, accomplish functional recovery, and
achieve psychological improvement in the patient. Therefore,
many clinicians start early multifactorial treatment as soon as
possible after CRPS has been diagnosed (18). If the diagnosis of
CRPS is delayed, the patient may suffer from extreme pain and
will not receive proper treatment during this time, which may
lead to a poor prognosis. Prolonged pain may lead to sensitiza-
tion changes in the peripheral and central nociceptive path-
ways. In addition, the resultant central sensitization can lead to
increased pain intensity (19). Therefore, we believe that the de-
layed diagnosis of CRPS in some of our patients was the cause
of higher rates of unemployment and was considered a poor
prognostic factor.

In our study, the clinical signs of CRPS after injury, as well as
pain score at the onset of the disease, did not vary between the
groups. Most CRPS patients suffer from characteristic symptoms
and signs. De Mos et al. (13) described that, even after treatment,
there is a high prevalence rate of CRPS symptoms and signs in
patients. However, the pain score after treatment was significant-
ly lower in the employment group in this study. In other words,
the curative value of this disease is related to the rate of employ-
ment. Therefore, CRPS outcome strongly influences employ-
ment status, and effective treatment should be emphasized.

MacKenzie et al. (20) reported that a higher number of pa-
tients returning to work following injury is related to many fac-
tors, including lower pain intensities, higher levels of education,
higher family incomes, high levels of social support, absence of
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alcoholism, increased job stability and flexibility, white-collar
employment, and employment by lower physically demanding
jobs with good benefits. In our study, the rate of employment of
patients in white-collar jobs was 45 times higher than that of pa-
tients in blue-collar jobs. In addition, the rate of employment of
patients who had attended college was 9 times higher than that
of other patients. MacKenzie et al. (20) demonstrated that pa-
tients had higher employment ratio if they were more aware of
disease and job mobility. Furthermore, we consider their job to
be of relatively lower physical demand and higher job stability.
Because most patients cannot use their aching limb, most are
forced to change their occupation to protect the lesion. Lower
physical demand and higher job stability could lead to patients
with a higher level of education and in white-collar jobs to re-
tain their occupations.

The mean number of workdays lost among all patients was
897.5 + 796.5 days, and among employed patients, it was 227.9 +
187.5 days. In comparison with a previous study, this duration
was relatively long (187.5 + 107.4 days) (15). The mean duration
from the inciting event to the patient resigning from their job was
25.5 = 79.6 (range, 0-365) days, and 73.2% of patients left their
job immediately after the inciting event. Medical bills may be
even more financially challenging to CRPS patients, as patients
may struggle to pay the medical expenses during periods of re-
duced income. A previous study demonstrated that family in-
come and expenditures were greatly affected by CRPS (21), and
thus, the total social and economic impact of CRPS may be sig-
nificant.

In our study, the rate of employment in CRPS patients was
20%, which is significantly lower than expected. Most CRPS pa-
tients may experience unnecessary suffering due to high pain
intensity, economic problems, and a poor quality of life. To im-
prove the occupational life of a patient with CRPS, it is neces-
sary for the patients to lower the physical demand and strain of
their occupation or decrease the number hours spent working.
Clinicians must be aware that a relatively early diagnosis (with-
in 8 months), proper treatment, and minimizing the pain score
of CRPS are important for obtaining satisfactory clinical outcomes
and a high employment ratio.
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