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Abstract

Objective: To investigate the prevalence of complex regional pain syndrome (CRPS), post-

herpetic neuralgia (PHN), trigeminal neuralgia (TN), and diabetic neuropathy (DN), common

causes of neuropathic pain encountered in pain clinics.

Methods: We investigated the period prevalence rate of CRPS, PHN, TN, and DN using data

from a Korean national electronic database from 2009 to 2013.

Results: The prevalence of CRPS decreased slightly throughout the study period, while the prev-

alence of PHN increased from 2009 to 2013. The prevalence of TN was reduced over the same

period. The prevalence of DN increased from 2009 to 2012 but decreased in 2013. All four neu-

ropathic diseases were more prevalent in individuals aged over 70 years. The prevalence of CRPS,

PHN, and TN were more common in women than in men, but DN showed no gender difference.

Conclusion: While the prevalence of CRPS and TN has decreased in Korea, that of PHN and

DN has increased. With the exception of DN, the neuropathic diseases were more prevalent in

women. Further studies are necessary to investigate the risk factors and socioeconomic burden

for each disease, and national efforts are essential to limit the development of these preventable

neuropathic diseases.
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Introduction

Neuropathic pain typically persists for sev-
eral years or even decades, does not
respond to conventional analgesic treat-
ment such as non-steroidal anti-inflamma-
tory drugs and opioids, and debilitates the
quality of life of the patient.1 It is important
to evaluate the epidemiology of neuropathic
pain in the general population to determine
its socio-economic burden.2

Several studies have examined the preva-
lence of neuropathic pain. Bouhassira et al.3

reported that the prevalence of chronic pain
with neuropathic characteristics was 6.9% in
the general population in France according
to a postal survey. In Brazil, the prevalence
of chronic pain with neuropathic character-
istics was reported to be 10% in the munic-
ipality of S~ao Lu�ıs.4 According to Gajria
et al.,5 the prevalence of diagnosis associated
with chronic neuropathic pain was 13 per
1000 in one region of London, United
Kingdom. To date, however, little has been
reported on the prevalence of chronic neuro-
pathic pain attributable to a specific condi-
tion such as complex regional pain syndrome
(CRPS), post-herpetic neuralgia (PHN), tri-
geminal neuralgia (TN), or diabetic neurop-
athy (DN). Although its mechanism has not
been clearly described, several studies have
defined CRPS as a neuropathic pain
state.6,7 We therefore investigated the preva-
lence of CRPS as part of neuropathic pain.

Hecke et al.8 reported the prevalence of
PHN (3.9–42.0/100,000 person years [PY]),
TN (12.6–28.9/100,000 PY), and painful dia-
betic neuropathy (15.3–72.3/100,000PY).
Sandroni et al.9 reported that the incidence
and prevalence rate of CRPS type 1 in 1990
in Olmsted County were 5.46/100,000 and
20.57/100,000, respectively, and that the
female-to-male ratio was 4:1. McDonald
et al.10 reported that the lifetime prevalence
of PHN and TN was 0.7/1000 in the London
area. Savettieri et al.11 reported that the
prevalence of DN with somatic symptoms

was 3 per 1000 people in two Sicilian munic-
ipalities according to a door-to-door survey.
Mueller et al.12 reported that the lifetime
prevalence of TN was estimated to be 0.3%.

These previous studies were limited to spe-
cific regions within a country during a
defined study period. Given the regional var-
iability in age and sex ratio within a country,
nationwide data are essential to evaluate the
effects of a disease on society. Koopman
et al.13 reported an incidence rate of TN
(12.6/100,000 PY) in The Netherlands in
2009, while Hall et al.14 reported an incidence
rate of PHN (3.4/1,000 PY) in the UK gen-
eral population. These studies were not
population-based, however, but were instead
based on primary care records, and clear
diagnostic criteria may not have been used.
Other studies by Mueller et al.12 and
Schwaiger et al.15 used clear diagnostic crite-
ria and face-to-face interviews to collect data.

In recent years, many countries have
implemented the use of electronic medical
records systems, thus enabling nationwide
epidemiologic research.16,17 In Korea, all
citizens have been covered by the National
Health Insurance Service (NHIS) since
1989, and the Health Insurance Review
and Assessment Service (HIRA) under
NHIS has computerized all medical records
since 2005. It is therefore possible to inves-
tigate the incidence or prevalence of specific
diseases and their yearly change in Korea.

Because few studies to date have reported
the nation-wide annual prevalence of rare
neuropathic diseases, we sought to investigate
the prevalence of CRPS, PHN, TN, and DN
using HIRA data and to determine whether
the prevalence of these rare neuropathic dis-
eases changed from 2009 to 2013 in Korea.

Materials and methods

Ethical statement and informed consent

This study was approved by the institution-
al review board (IRB) of Bucheon
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St. Mary’s Hospital of the Catholic

University of Korea (no. HIRB00E92001).

The need for informed consent was waived

by the IRB because this study used existing

data that were in the public domain.

Data source

Demographic data including age and sex

are collected by the NHIS according to an

individual’s Korean identification (ID)

number. All medical procedures including

diagnosis, physical and laboratory exami-

nation, treatment, prescription, nursing

procedures, and hospitalization are also

reported in the HIRA computerized data-

base by Korean ID number.
Population data from 2009 to 2013 were

used in this study and were obtained from

the National Statistical Office of South

Korea (http: //kosis.kr).

Case definition

Patients with CRPS, PHN, TN, and DN

were identified by searching the data using

the International Classification of Disease

9th revision code (ICD-9) and the relevant

domestic HIRA codes for CRPS (M890 for

CPRS type 1, G564 for CRPS type 2), PHN

(G530), TN (G500), and DN (G590 for dia-

betic mononeuropathy, G632 for diabetic

poly-neuropathy). For CRPS, cases of

CRPS type 1 and CRPS type 2 were taken

together, while cases of diabetic mono-

neuropathy and diabetic poly-neuropathy

were taken together for DN.
The prevalence rate was calculated by

dividing the number of cases of CRPS,

PHN, TN, and DN by the population for

a given year and multiplying by 100,000. In

the present study, prevalence rate is

expressed as cases per 100,000 persons.
Given that variability in population fac-

tors such as gender proportion and age

throughout the study period may have

affected the number of cases identified, we

standardized the prevalence rate to the pop-
ulation in 2009 to determine whether there
were changes over time in the prevalence of

neuropathic disease.

Statistical analysis

All variables were described by number or
percentage. Standardization was performed

for comparison by year, gender, and age
using a direct method. The standardized
rate was calculated using the population of
2009 as a standard population. Statistical

analyses were performed using SAS 9.4
(SAS Institute, Inc, Cary, NC).

Statistical analysis in our study was
supported by consultation with the
Medical Statistical Office of the Catholic
Research Coordinating Center (https://

cmccrcc.cmcnu.or.kr/).

Results

The prevalence of CRPS showed a trend
towards a gradual reduction over time,
from 32.8 per 100,000 in 2009 to 26.3 per
100,000 in 2013. Prevalence was highest for

the age group 70 to 79 years from 2009 to
2012 in both males and females, but was
highest in the age group �80 years in 2013
among males. CRPS was more prevalent in

women than in men (ratio 1:1.2, Table 1).
The prevalence of PHN increased from

161.5 per 100,000 in 2009 to 224.6 per

100,000 in 2013. Prevalence was highest
for the age group 70 to 79 years in men
and �80 years in women, and was more
prevalent overall in women (ratio 1:1.7,

Table 2).
The prevalence of TN decreased slightly

from 81.8 per 100,000 in 2009 to 76.8 per
100,000 in 2013. Prevalence was highest for
the age group 70 to 79 years in both men
and women, and was more prevalent in

women (ratio 1:2.2, Table 3).
The prevalence of DN increased from

80.7 per 100,000 in 2009 to 124.7 per

Bang et al. 3
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100,000 in 2012, and subsequently decreased
slightly to 115.3 per 100,000 in 2013.
Prevalence was highest for the age group
70 to 79, and no gender difference was
observed (ratio 1:1.0, Table 4).

Discussion

In the present study, we report the stan-
dardized prevalence rates of CRPS, PHN,
TN, and DN over a 5-year period in Korea.
Our study is the first to report the preva-
lence of four rare neuropathic diseases and
their change by year in a single-ethnic Asian
country with a population over 50 million.

CRPS usually occurs from trauma, is
extremely painful, and is associated with a
particularly poor quality of life as well as
extensive health-care and societal costs.18

Few studies to date have reported the prev-
alence of CRPS, however. Because CRPS
type 1 and CRPS type 2 were considered
together in our study, direct comparison
with other studies may be difficult,
although the prevalence of CRPS type 1
in our raw data was 17.8/100,000 in 2013,
which was comparable to that reported by
Sandroni et al.9 (20.57/100,000).

The prevalence of CRPS in Korea
decreased slightly throughout the study
period. Given that few studies to date
have examined the change in prevalence or
incidence of CRPS over time, the cause
of this reduction is difficult to identify.
As trauma is the main cause of CRPS, a
reduced occurrence of trauma might be
one reason for this reduction, although we
were unable to obtain national statistics on
trauma to verify this.

PHN is the most common complication
of herpes zoster (HZ). Although several
studies have examined the incidence of
herpes zoster and PHN, few have reported
on the prevalence of PHN. McDonald
et al.10 reported that the lifetime prevalence
of PHN was 0.7/1000. Direct comparison
with our data was not possible, however,

because they investigated lifetime preva-
lence while we examined prevalence within
a specified period of time.

Our findings show that the prevalence of
PHN has increased persistently from 2009
to 2013. We consider the increasing age of
the population in Korea to be the main
reason for this observation. PHN can be
prevented by vaccination to reduce the inci-
dence of HZ11 and better management of
acute HZ,19 meaning that primary physi-
cians and health policy makers should
strongly recommend HZ vaccination to
older individuals and provide active treat-
ment for acute HZ.

TN is a unilateral painful disorder char-
acterized by brief electric shock-like pain
with abrupt onset and termination in the dis-
tribution area of the trigeminal nerve.20

McDonald et al.10 reported that the life-
time prevalence of TN was 0.7/1000 in the
London area using data from a General
Practice Linkage Scheme with the National
Hospital for Neurology and Neurosurgery.
Sjaastad and Bakketeig21 reported two cases
of TN among 1838 parishioners in the age
group 18 to 64 years using a face-to-face
questionnaire. Using a self-assessment ques-
tionnaire and face-to-face interviews with
clear diagnostic criteria, Mueller et al.12

reported that the estimated lifetime preva-
lence of TN in Essen city, Germany was
0.3%. Tallawy et al.22 reported that the
prevalence of TN was 28/100,000 in people
aged >37 years in Al Quseir City, Red Sea
Governorate, Egypt using a door-to-door
survey. In our study, the prevalence of TN
was 51/100,000, Although we examined the
prevalence for a defined period of time while
McDonald et al.10 and Mueller et al.12 inves-
tigated lifetime prevalence. While Tallawy
et al. and Sjaastad and Bakketeig imple-
mented an age limit in their study popula-
tion, we included patients of all ages. In the
study of Mueller et al., 12 7 of 10 patients
with TN were women, resulting in an esti-
mated male-to-female ratio of 1:2.3, which
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was similar to that in our study. The differ-

ences between our study and those reported

previously may be explained by differences

in methodology, ethnicity, and proportion of

older individuals in the general population.
Several studies have reported on the

prevalence of neuropathy in a diabetic pop-

ulation.23,24 However, there are few reports

of the prevalence of DN in the general pop-

ulation. McDonald et al.10 reported that the

lifetime prevalence of diabetic poly-

neuropathy was 2 per 1000 persons in an

unselected urban population. Savettieri

et al.11 reported that the prevalence of dia-

betic neuropathy with somatic symptoms

was 3 per 1000 persons in two Sicilian

municipalities according to a door-to-door

survey. In our study, the prevalence of DN

was 80.7 to 115.3/100,000 lower than that

reported in the previous studies. As for TN,

these differences can be explained by differ-

ences between our study and those reported

previously.
The prevalence of DN increased from

2009 to 2012 and was highest in the group

aged 70 to 79 years, with no gender differ-

ence. An increasing diabetic population in

Korea is considered the main reason for this

increased prevalence. DN can be prevented

by reducing the incidence of diabetes or

improving glucose control in patients that

have diabetes,25 indicating that both indi-

vidual and social efforts are required.
A limitation of our study is its reliance on

diagnosis codes in a computerized database

instead of on medical records that include

symptoms and signs; cases that were mis-

diagnosed or over-diagnosed could therefore

not be eliminated. Moreover, variability

caused by changes in diagnostic criteria

could not be accounted for. Furthermore,

we used period prevalence because HIRA

data were collected year by year. Other stud-

ies used point prevalence or life-time preva-

lence, meaning that direct comparison

was difficult.

Our findings show that, despite a reduc-
tion in the prevalence of CRPS and TN
during the study period, the prevalence of
PHN and DN was increased. Preventive
methods to reduce PHN and DN are there-
fore warranted in clinical practice.

In conclusion, we reported the period
prevalence and change in prevalence for
four neuropathic diseases. Further studies
are necessary to investigate the risk factors
and socioeconomic burden associated with
each disease.
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