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Abstract

We conducted a large nationwide postal survey to estimate the prevalence of chronic pain with or without neuropathic character-
istics in the French general population. A questionnaire aimed at identifying chronic pain (defined as daily pain for at least 3 months),
evaluating its intensity, duration and body locations, was sent to a representative sample of 30,155 subjects. The DN4 questionnaire
was used to identify neuropathic characteristics. Of the questionnaires, 24,497 (81.2%) were returned and 23,712 (96.8%) could be
assessed. Seven thousand five hundred and twenty-two respondents reported chronic pain (prevalence = 31.7%; [95%CI: 31.1–
32.3]) and 4709 said the pain intensity was moderate to severe (prevalence = 19.9%; [95%CI: 19.5–20.4]). Neuropathic characteristics
were reported by 1631 respondents with chronic pain (prevalence = 6.9%; [95%CI: 6.6–7.2]), which was moderate to severe in 1209
(prevalence = 5.1% [95%CI: 4.8–5.4]). A higher prevalence of chronic pain with neuropathic characteristics was associated with middle
age (50–64 years), manual professions and those living in rural areas. It was more frequently located in the lower limbs and its intensity
and duration were higher in comparison with chronic pain without neuropathic characteristics. This large national population-based
study indicates that a significant proportion of chronic pain patients report neuropathic characteristics. We identified distinctive socio-
demographic profile and clinical features indicating that chronic pain with neuropathic characteristics is a specific health problem.
� 2007 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
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1. Introduction

Neuropathic pain is caused by a lesion or dysfunction
of the peripheral or central nervous system (Merskey
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and Bogduk, 1994). It is generally chronic and disabling,
and is among the most challenging to treat (Dworkin
et al., 2003; Finnerup et al., 2005; Attal et al., 2006).
This may be related to the specificities of its pathophys-
iological mechanisms (Woolf and Mannion, 1999;
Baron, 2006), but also to its being underestimated, par-
ticularly in patients having no definite neurological
condition (Harden and Cohen, 2003). There have been
considerable advances in the understanding of neuro-
pathic pain syndromes over the last decade (Jensen
ublished by Elsevier B.V. All rights reserved.
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and Baron, 2003; Woolf, 2004). However, there is a lack
of general epidemiological information.

Major causes of neuropathic pain include: diabetes,
shingles, spinal cord injury, stroke, multiple sclerosis,
cancer, and HIV infection, as well as common condi-
tions, such as lumbar or cervical radiculopathies, and
traumatic or postsurgical nerve injuries. The large range
of etiologies indicates that the prevalence of neuropathic
pain may be high in the general population. This has
also been suggested by studies based on cohorts seen
in specialized referral centers, which showed that consid-
erable proportions of patients with herpes zoster (Jung
et al., 2004), diabetic polyneuropathy (Daousi et al.,
2004; Davies et al., 2006), multiple sclerosis (Osterberg
et al., 2005), spinal cord injury (Siddall et al., 2003),
stroke (Andersen et al., 1995), HIV infection (Hewitt
et al., 1997), cancer (Caraceni and Portenoy, 1999)
and persistent postsurgical pain (Kehlet et al., 2006) suf-
fer neuropathic pain. These studies did not allow estima-
tion of the overall prevalence of neuropathic pain in the
general population, but crude estimates in the 1–3%
range have been proposed (Bowsher, 1991; Dworkin
et al., 2003; Irving, 2005).

One major reason for the absence of population-
based epidemiologic data on neuropathic pain was the
lack of a validated, reliable and simple clinical instru-
ment that can identify the characteristics of neuropathic
pain. Recently, we developed and validated the DN4
questionnaire based only on the analysis of the semio-
logical characteristics of pain (i.e. pain descriptors).
We demonstrated that a relatively small number of items
was sufficient to discriminate pain due to a definite neu-
rological lesion (Bouhassira et al., 2005). Like other
symptom-based screening tools validated recently (Ben-
nett, 2001; Krause and Backonja, 2003; Portenoy, 2006;
Freynhagen et al., 2006a), the DN4 questionnaire has
very good discriminative properties for the identification
of neuropathic pain characteristics. One of the chief
research applications of these questionnaires is
epidemiological studies (Bennett et al., 2007). A first
population-based survey using the Leeds Assessment
of Neuropathic Symptom and Signs score (S-LANSS)
estimated the prevalence of chronic pain of predomi-
nantly neuropathic origin in six family practices in 3
UK cities (Torrance et al., 2006).

Here, we present the results of STOPNEP (Study of
the Prevalence of Neuropathic Pain), a postal survey
carried out to estimate the prevalence of chronic pain
with or without neuropathic characteristics in a large
representative sample of the French general population.
2. Methods

The STOPNEP population-based survey was carried out
from August to November 2004 by the poll institute TNS
Healthcare Sofres. Although no nominative data were
recorded, the study was notified to the French personal data
processing surveillance authorities (Commission Nationale
Informatique et Libertés, CNIL) and was conducted according
to the relevant national and European laws and consensus pro-
fessional guidelines.

2.1. Subjects

The survey was conducted among the ‘‘Access Santé’’ per-
manent polling base representative of the French population.
Individuals entered into this polling base are recruited in sev-
eral ways (face-to-face interviews, mailings, phone calls) to
reduce possible risk of selection bias associated with a particu-
lar methodology.

A questionnaire was sent to a randomly selected representa-
tive sample of 30,155 panellists aged 18 years and over. The
representativeness of the sample with respect to the French
national population (INSEE, 2002) was checked for sex (2 cat-
egories), age (6 categories), socio-professional status (8 catego-
ries), region (5 categories) and community size (5 categories).
Reminder letters were sent to non-respondents to increase
the response rate.

2.2. Survey questionnaire

To ensure maximal response rate, the questionnaire was
deliberately simple and short. As well as socio-demographic
information, there were only 11 questions concerning pain.
The first two questions were used to identify chronic daily pain
(question 1: Do you currently suffer with pain every day?; if
yes, question 2: Have you had this daily pain for at least three
months?). The remainder of the questionnaire only applied to
participants who responded positively to these two questions;
participants responding negatively to the first question repre-
sented the control group.

Participants with chronic pain then located their pain from
a list of body sites grouped into seven categories (question 3
[several answers possible]) and, if they mentioned several loca-
tions, reported the single location of the most troublesome
pain (question 4). The remaining seven questions related to
the duration, intensity and characteristics of the most trouble-
some pain. The subjects reported its duration (less than 6
months, between 6 and 12 months, between 1 and 3 years, or
more than 3 years). They then specified whether the pain var-
ied in intensity during the day and reported the highest, lowest,
and average intensity of pain during the past 24 hours, on
three numerical rating scales (0 = no pain, 10 = worst pain
imaginable) from the Brief Pain Inventory (Cleeland and
Ryan, 1994). Finally, the subjects answered the two questions
(including seven items) from the DN4-interview questionnaire
(Bouhassira et al., 2005) regarding the characteristics of their
pain. A score of 1 was given to each positive item and a score
of 0 to each negative item. The total score was calculated as the
sum of the seven items. Respondents with a total score P3
were considered to have neuropathic pain characteristics,
based on our previous study (Bouhassira et al., 2005).

Initially, the DN4-interview questionnaire was validated as
a clinician-administered questionnaire. Before starting the
present survey, we performed a complementary validation with
a group of 84 consecutive patients with chronic neuropathic
(n = 49) or non-neuropathic (n = 35) pain to compare self-



Table 1
Sociodemographic characteristics of the survey respondents before
(unweighted) and after (weighted) adjustment to the structure of the
French general population

Survey respondents

Unweighted (%, N) Weighted (%, N)

Gender
Male 46.0 (10,912) 48.0 (11,382)
Female 54.0 (12,800) 52.0 (12,330)

Age (years)
<25 9.5 (2245) 15.7 (3723)
25–34 17.9 (4232) 16.6 (3937)
35–49 25.7 (6106) 26.6 (6308)
50–64 22.1 (5240) 21.1 (5003)
65–74 15.7 (3725) 12.6 (2988)
P75 9.1 (2164) 7.4 (1753)

Work status
Farmers 0.6 (145) 1.3 (308)
Shopkeepers 2.0 (475) 3.1 (735)
Managers 8.4 (1978) 7.7 (1826)
Middle Executive 14.8 (3512) 11.4 (2703)
Clerks 18.5 (4389) 16.4 (3889)
Workers 10.3 (2450) 14.7 (3486)
Retired 28.6 (6792) 22.2 (5264)
Other non-working 16.8 (3981) 23.2 (5501)

Place of residence
North 6.6 (1563) 6.8 (1614)
East 9.5 (2264) 9.1 (2160)
Center 35.1 (8332) 36.0 (8545)
West 13.2 (3140) 13.2 (3133)
South 35.4 (8413) 34.9 (3989)

Community size
Rural (62000) 22.9 (5428) 25.2 (5974)
Cities <20,000 17.3 (4114) 17.2 (4078)
Cities <100,000 14.0 (3329) 12.6 (2987)
Cities >100,000 29.8 (7057) 28.2 (6685)
Paris (10 million) 16.0 (3784) 16.8 (3989)
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administered and clinician-administered forms of the seven-
item DN4 questionnaire. The results of the self-reported and
clinician-administered questions for each of the seven items
showed excellent consistency (kappa coefficients of 0.82–0.95;
p < 0.001). We also verified the diagnostic properties of the
self-administered DN4 questionnaire by calculating its sensi-
tivity and specificity for the independent diagnosis made by
expert clinicians. We confirmed the high discriminant values
of the self-administered seven-item DN4 questionnaire, in
which the sensitivity (81.6%) and specificity (85.7%) for a
cut-off score of 3 of 7 were similar to those observed in our ini-
tial study using a clinician-administered version of the ques-
tionnaire (Bouhassira et al., 2005).

2.3. Statistical analysis

The representativeness of the sample was assessed by
using the quota method (Ardilly, 1994). In order to reduce
the bias due to the non respondents and present estimations
for the French general population, the sociodemographic
characteristics of the respondents were adjusted to the struc-
ture of the French general population (INSEE, 2002). Com-
puterised weighting was used in our analyses, according to
the Raking Adjusted Statistic method, in order to compen-
sate for any stratum under- or over-representation (Deville
et al., 1993). The observed and weighted sociodemographic
characteristics of survey respondents are presented in
Table 1. Odds ratios and 95% confidence intervals (CI) were
calculated and a forward stepwise logistic regression, with all
sociodemographic variables entered in the model, was used
to assess the association between chronic pain with or with-
out neuropathic characteristics and the sociodemographic
characteristics.

Pain intensity scores of 1–3 were considered to indicate mild
pain intensity, scores of 4–6 moderate pain intensity, and
scores of 7–10 severe pain intensity. Categorical variables were
described by the relative percentages in the relevant subject
groups, 95% confidence intervals (95%CI) and differences in
proportions were compared with the z-test. Continuous vari-
ables were described by the mean and standard deviation
(SD). All analyses were carried out using SAS software, ver-
sion 8.2 (SAS Institute). Statistical significance was considered
at p < 0.05.
3. Results

Of the 30,155 questionnaires sent, 24,497 (81.2%)
were returned (69.3% after the first mailing and 11.9%
after the reminder) and 23,712 (i.e. 96.8%) could be
assessed.

3.1. Prevalence of chronic pain in the general population

A total of 7522 subjects, that is a prevalence of 31.7%
[95%CI: 31.1–32.3], reported chronic daily pain for more
than 3 months.

The prevalence of chronic pain according to the soci-
odemographic characteristics of the population is pre-
sented in Table 2. The prevalence of chronic pain was
higher in women than in men and increased significantly
with age. People reporting chronic pain were equally dis-
tributed among the geographical areas, although they
were slightly fewer in Paris (a large urban community).
More retired subjects but fewer managers, middle exec-
utives and employees suffered chronic pain.

The mean pain intensity was 4.5 ± 2.1 of 10. About
one-third (i.e. 33.9%) of respondents reported mild pain
intensity (i.e. mean intensity = 1–3), 46.5% reported
moderate pain intensity (i.e. mean intensity = 4–6) and
16.1% severe pain (i.e. mean intensity = 7–10). Thus,
the prevalence of moderate to severe chronic pain in
the general population was 19.9% [95%CI: 19.5–20.4].

3.2. Prevalence of chronic pain with neuropathic
characteristics

The distribution of the DN4 scores in the study pop-
ulation is presented in Fig. 1. A total of 1631 respon-
dents with chronic pain, being a prevalence of 6.9%



Table 2
Prevalence of chronic pain according to socio-demographic characteristics

Prevalence of chronic pain % [95%CI] Unadjusted odds ratio [95%CI] Adjusted odds ratio [95%CI] P

Gender
Maler 28.2 [27.6–28.7] 1.0 1.0
Female 35.0 [34.4–35.6] 1.37 [1.30–1.45] 1.41 [1.33–1.50] <0.001

Age (years)
<25 21.0 [20.4–21.5] 0.40 [0.36–0.44] 0.39 [0.35–0.43] <0.001
25–34 20.9 [20.3–21.4] 0.40 [0.36–0.43] 0.40 [0.36–0.44] <0.001
35–49 25.5 [24.9–26.0] 0.5 1 [0.47–0.55] 0.52 [0.48–0.57] <0.001
50–64r 40.1 [39.4–40.7] 1.0 1.0
65–74 46.3 [45.6–46.9] 1.29 [1.18–1.42] 1.20 [1.07–1.34] 0.0016
P75 52.4 [51.6–53.0] 1.64 [1.47–1.83] 1.52 [1.34–1.73] <0.001

Work status
Farmers 30.8 [30.2–31.4] 1.74 [1.33–2.27] 1.67 [1.27–2.19] <0.001
Shopkeepers 31.3 [30.7–31.9] 1.77 [1.46–2.15] 1.51 [1.24–1.83] <0.001
Managersr 20.4 [19.9–20.9] 1.0 1.0
Middle executive 24.8 [24.2–25.3] 1.29 [1.11–1.48] 1.27 [1.10–1.47] <0.001
Clerks 27.6 [27.0–28.1] 1.48 [1.30–1.70] 1.37 [1.19–1.57] <0.001
Workers 29.5 [28.9–30.0] 1.63 [1.43–1.87] 1.84 [1.61–2.12] <0.001
Retired 46.3 [45.6–46.9] 3.36 [2.96–3.81] 1.54 [1.32–1.80] <0.001
Other non-working 29.3 [28.7–29.9] 1.61 [1.42–1.83] 1.45 [1.26–1.68] <0.001

Place of residence
North 33.8 [33.2–34.4] 1.05 [0.94–1.18] 1.07 [0.95–1.20] 0.2
East 31.2 [30.6–31.8] 0.93 [0.84–1.03] 1.02 [0.95–1.13] 0.7
Center 31.1 [30.5–31.7] 0.93 [0.87–1.00] 0.95 [0.88–1.01] 0.1
West 30.3 [29.7–30.9] 0.90 [0.82–1.01] 0.91 [0.83–1.00] 0.4
Southr 32.6 [31.1–33.2] 1.0 1.0

Community size
Rural (62000) 31.7 [31.1–32.2] 0.90 [0.82–0.99] – –
Cities <20,000 31.9 [31.3–32.5] 0.92 [0.83–1.01] – –
Cities <100,000r 33.9 [33.2–34.5] 1.0 – –
Cities >100,000 32.1 [31.5–32.7] 0.93 [0.84–1.01] – –
Paris (10 million) 29.3 [28.7–29.9] 0.81 [0.73–0.90] – –

Unadjusted odds ratio and adjusted odds ratio based on stepwise forward logistic regression. r = reference category.
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[95%CI: 6.6–7.2], had a DN4 score P3 and were consid-
ered to have chronic pain with neuropathic characteris-
tics (NC). Pain intensity was moderate to severe in
almost three-quarters (74.1%) of these participants
(n = 1209), representing a prevalence of 5.1% [95%CI:
0
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Fig. 1. Distribution of the mean DN4 score in the survey respondents.
4.8–5.4] in the general population. Thus, NC were
reported by 21.7% of respondents with chronic pain of
any intensity and 25.6% of respondents with chronic
pain of moderate to severe pain intensity.

3.2.1. Socio-demographic profile of respondents with

chronic pain with or without NC (Table 3)

Chronic pain with NC was more prevalent in women
than in men: 60.5% of respondents with NC were
women and increased with age, peaking at 50–64 years.
It was more than twice as prevalent in manual workers
or farmers than in managers and was more prevalent
in rural areas than in large urban communities.

3.2.2. Comparison of clinical characteristics between pain

with or without NC

Not only pain description, but also its intensity, dura-
tion and location differed significantly between people
with chronic pain with NC and those without NC.

All seven sensory descriptors of the DN4 occurred
significantly more frequently in the chronic pain with
NC group (Table 4).



Table 3
Prevalence of chronic pain with neuropathic characteristics according to socio-demographic characteristics

Chronic pain with neuropathic
characteristics (%) [95%CI]

Odds ratio [95%CI] Adjusted odds ratio [95%CI] P

Gender
Male 5.7 [5.4–6.0] 1.0 1.0
Female 8.0 [7.7–8.3] 1.21 [1.08–1.35] 1.23 [1.11–1.43] <0.001

Age (years)
<25 4.9 [4.6–5.2] 0.80 [0.64–0.90] 0.78 [0.63–0.7] 0.02
25–34 4.2 [3.9–4.5] 0.6 [0.5–0.8] 0.6 [0.5–0.8] 0.004
35–49 6.4 [6.1–6.7] 1.01 [0.86–1.18] 1.01 [0.85–1.19] 0.94
50–64r 9.3 [8.9–9.7] 1.0 1.0
65–74 8.4 [7.9–8.7] 0.78 [0.65–0.93] 0.78 [0.63–0.96] 0.02
P75 9.0 [8.5–9.3] 0.80 [0.65–0.98] 0.80 [0.63–1.02] 0.07

Work status
Farmers 8.7 8.3–9.1] 2.21 [1.30–3.76] 1.88 [1.09–3.23] 0.02
Shopkeepers 6.6 [6.3–6.9] 1.65 [1.08–2.53] 1.46 [0.95–2.25] 0.08
Managersr 3.2 [3.0–3.4] 1.0 1.0
Middle executive 5.3 [5.0–5.6] 1.47 [1.05–2.06] 1.36 [1.00–1.91] 0.07
Clerks 6.0 [5.7–6.3] 1.60 [1.17–2.19] 1.37 [1.00–1.89] 0.06
Workers 8.0 [7.7–8.3] 2.23 [1.63–3.05] 2.08 [1.51–2.87] <0.001
Retired 8.4 [8.0–8.8] 1.50 [1.11–2.03] 1.51 [1.07–2.12] 0.018
Other
non-working

7.2 [6.9–7.5] 2.05 [1.51–2.78] 1.85 [1.34–2.56] <0.001

Place of residence
North 8.8 [8.4–9.2] 1.32 [1.04–1.64] 1.30 [1.00–1.62] 0.07
East 6.3 [6.0–6.6] 0.92 [0.75–1.15] 0.90 [0.73–1.12] 0.35
Center 6.6 [6.3–6.9] 1.00 [0.88–1.15] 1.00 [0.92–1.19] 0.15
West 7.1 [6.8–7.4] 1.17 [0.98–1.41] 1.13 [0.94–1.36] 0.19
Southr 6.9 [6.6–7.2] 1.0 1.0

Community size
Rural (62000) 7.6 [7.3–7.9] 1.15 [0.95–1.38] 1.09 [0.89–1.34] 0.21
Cities <20,000 7.3 [7.0–7.6] 1.08 [0.89–1.33] 1.13 [0.93–1.37] 0.40
Cities <100,000r 7.3 [7.0–7.6] 1.0 1.0
Cities >100,000 6.9 [6.6–7.2] 1.00 [0.83–1.20] 1.03 [0.85–1.24] 0.76
Paris (10 millions) 5.0 [4.7–5.3] 0.72 [0.58–0.90] 0.72 [0.57–0.93] 0.01

Unadjusted odds ratio and adjusted odds ratio based on forward stepwise logistic regression. r = reference category.
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The mean pain intensity during the last 24 hours was
slightly but significantly (p < 0.01) higher in participants
with chronic pain with NC (5.1 ± 2.1) than in those with-
out NC (4.2 ± 2.0), suggesting that chronic pain with NC
was more severe. This was also supported by significantly
more participants with chronic pain with NC reporting a
severe mean pain intensity (P7 out of 10) and a duration
P3 years (Table 4). Variations in pain intensity over the
last 24 hours were reported by a significantly higher pro-
portion (p < 0.01) of respondents with NC (40.5%) than
respondents without NC (31.6%).

The location of pain differed significantly between the
pain groups. In both groups, the most frequent locations
were the lower and upper limbs, the back and the neck.
However, 42.0% of respondents with chronic pain with-
out NC reported only one pain location, mostly in the
back (40.3%). This contrasted with the minority
(20.8%) of respondents with chronic pain with NC
who reported only one location, mostly in the lower
limbs (40.3%). Only 5% of these respondents reported
pain only in the back. Most respondents with NC
(78.4%) reported two (38%) or three (30%) pain loca-
tions. The most common combinations were the back
with at least one lower limb (46.8%) and the neck with
at least one upper limb (29.0%).

4. Discussion

STOPNEP is one of the largest surveys specifically
devoted to chronic pain reported in the literature and
the first national population-based study on chronic
pain prevalence carried out in France.

The strengths of this postal survey were the large size
of the sample, its representativeness in terms of sex, age,
profession and place of residence and the high return rate
of the questionnaire. Our observed point prevalence for
chronic pain, defined as daily pain lasting over more than
3 months, is consistent with previous epidemiological
studies. Early studies reported a relatively large range
of prevalence rates (i.e. 7–50%) that could be explained
by methodological disparities (e.g. differences in data col-
lection and/or differences in the definition of chronic



Table 4
Comparison of the clinical characteristics of chronic pain with or
without neuropathic characteristics

Chronic pain
with neuropathic
characteristics (%)

Chronic pain
without neuropathic
characteristics (%)

Mean DN4 score 3.8 ± 0.9** 0.8 ± 0.7

Pain descriptors
Burning 67.2*** 17.3
Painful cold 22.6*** 3.7
Electric shock 63.8*** 18.1
Tingling 54.3*** 7.6
Pins and Needles 73.4*** 5.5
Itching 20.7*** 2.0
Numbness 74.3*** 24.9

Mean pain intensity
Mild (1–3) 22.7*** 39.8
Moderate (4–6) 48.7 46.4
Severe (7–10) 25.4*** 11.9

Pain duration
<6 months 9.8** 14.6
6–12 months 15.3 18.2
12–36 months 25.9 25.4
>36 months 48.7** 41.4

Pain locations
Head 8.9 5.6
Neck/shoulder 42.9 31.9
Upper limb 46.9*** 25.8
Thorax 8.6 3.5
Abomen 2.3 4.1
Back 62.7 58.3
Lower limb 71.1*** 46.6

** p < 0.01.
*** p < 0.001.
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pain) (Verhaak et al., 1998; Elliott et al., 1999). However,
a series of more recent surveys using similar criteria have
consistently reported prevalence rates of between 15%
and 25% for chronic pain of at least a moderate intensity
(Andersson et al., 1993; Buskila et al., 2000; Blyth et al.,
2001; Eriksen et al., 2003; Rustoen et al., 2004; Breivik
et al., 2006). Therefore, the prevalence of 19.9% for
chronic pain of at least moderate intensity in this study
is probably clinically relevant. Our results also indi-
cated that chronic pain is more prevalent in women,
older people and those with a lower professional status,
which is consistent with previous studies. Thus, our
data confirm that chronic pain is highly prevalent in
the French general population, as it is in other devel-
oped countries.

Our results based on the DN4 questionnaire show a
prevalence of neuropathic characteristics of 6.9% in sub-
jects with chronic pain of any intensity and 5.1% in
those with chronic pain of moderate to severe intensity.
A higher prevalence of neuropathic characteristics was
associated with sex (women), place of residence (rural
areas), age (middle-age) and profession (farmers and
workers).
Our estimation of the overall prevalence of chronic
pain with neuropathic characteristics is close, although
slightly lower, to that reported in the only comparable
survey carried out in UK (i.e. prevalence rate 8.2%)
(Torrance et al., 2006). A higher prevalence of chronic
pain was reported in the British study (i.e. 48%), which
may be explained by a different definition of chronic
pain (including intermittent pain or discomfort) and/or
a bias due to the relatively low return rate of the ques-
tionnaire (i.e. 52.4%). However, the proportion of
chronic pain with neuropathic characteristics was simi-
lar in the two studies. In addition, both studies con-
cluded that neuropathic characteristics were more
frequently located in the limbs and were more severe
(i.e. higher intensity and longer duration) than pain
without neuropathic characteristics. These two popula-
tion-based surveys carried out in parallel in two different
countries indicate that, together with differences in clin-
ical expression, chronic pain with neuropathic charac-
teristics has a specific sociodemographic profile. Thus,
it should be considered as a distinct clinical entity that
deserves particular attention.

One general limitation of our study is related to the
difficulties associated with the definition and diagnosis
of neuropathic pain (Hansson, 2002; Max, 2002; Back-
onja, 2003; Bennett, 2003; Rasmussen et al., 2004). In
principle, because of the lack of validated diagnostic cri-
teria, one cannot equate the neuropathic characteristics
identified in the present study with neuropathic pain.
However, the present data indicate that the neuropathic
characteristics identified in the general population are
similar to those of patients with chronic pain due to
an identified neurological lesion (Bouhassira et al.,
2005), corresponding to the newly proposed category
of ‘‘definite neuropathic pain’’ (Rasmussen et al.,
2004). Consistent with our previous results (Bouhassira
et al., 2005), we found that all the DN4 items were sig-
nificantly more frequent in the group of respondents
with neuropathic characteristics. Importantly, the seven
descriptors had frequencies almost identical to those
reported in our original validation study. Thus,
although the DN4 questionnaire was not formally vali-
dated in the general population, the present results
strongly suggest that the neuropathic characteristics
identified in patients referred to multidisciplinary pain
centers are representative of those in the general popula-
tion. This is also supported by our estimated proportion
of chronic pain sufferers with neuropathic characteristics
in the general population (25% of sufferers of chronic
pain of at least moderate intensity), which agrees with
previous studies showing that 20–30% of patients seen
in pain clinics have neuropathic pain (Bowsher, 1991;
Davies et al., 1992; Grond et al., 1996). More generally,
the present data suggest that the differences in terms of
chronic pain characteristics between patients referred
to specialized centers and the general population might
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be more quantitative (e.g. intensity, duration) than
qualitative.

Another limitation of our study is the lack of direct
information regarding the aetiology of pain. Like the
other recently validated screening tools based on symp-
toms (Bennett et al., 2007), the DN4 questionnaire
allows identification of chronic pain with neuropathic
characteristics with a very good specificity and sensitiv-
ity, but does not allow identification of its cause. Deter-
mining the cause of a neurological lesion requires a
complete physical examination, often including electro-
physiological testing, laboratory tests, and/or imaging,
which are incompatible with large epidemiological stud-
ies. Nonetheless, despite the lack of questions specifi-
cally related to the pain aetiology in the present
survey, analysis of the pain locations reported by the
participants revealed some interesting results. We found
that most respondents with neuropathic characteristics
reported more than one pain location. Because pain
located in different areas of the body may involve dis-
tinct mechanisms, one cannot exclude that a proportion
of these participants had a combination of pain with
and without neuropathic characteristics (i.e. the so-
called ‘‘mixed pain’’). In the present study we analysed
only the characteristics in one location corresponding
to the most troublesome pain. Therefore, one can
conclude that respondents with several pain locations
presented with at least one chronic pain with neuro-
pathic characteristics, but one cannot conclude regard-
ing the characteristics (neuropathic or not) of pain in
the other locations. In any case, our results indicate
that the neuropathic characteristics reported by patients
with several pain locations are similar to those of
patients with definite neuropathic pain in only one loca-
tion (Bouhassira et al., 2005). Interestingly, this is con-
sistent with the recent results of Freynhagen et al.
(2006b) showing that radiculopathies associated with
mixed pain syndromes have clinical characteristics sim-
ilar to those of definite neuropathic pain syndromes. In
the present study, the most frequent combinations in
participants with neuropathic characteristics were pain
in the lower limbs and the back or in the upper limbs
and the neck. These specific distributions might indicate
that the neuropathic characteristics we identified in the
general population corresponded primarily to lumbar
or cervical radiculopathies. This hypothesis, which has
to be confirmed in future studies, is consistent with data
showing that chronic back and neck pain, which are
highly prevalent in the general population (e.g. Anders-
son, 1999; Deyo and Weinstein, 2001; Webb et al.,
2003), are very frequently associated (up to 40–50%
of patients) with neuropathic radiculopathies (Hillman
et al., 1996; Kaki et al., 2005; Freynhagen et al.,
2006b).

In conclusion, the present study is an important step
towards a general epidemiology of neuropathic pain.
Studies are now underway to analyse further the aetiol-
ogies of chronic pain with neuropathic characteristics
and to determine its natural history, risk factors, comor-
dities (e.g. depression, anxiety, sleep disorders) and its
impact on the quality of life and to estimate its cost
for the health services.
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