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Background: The objective of the study was to estimate the prevalence of pure central neu-

ropathic pain (CNP) and peripheral neuropathic pain (PNP) among patients attending pain 

clinics in Spain. The study also aimed to analyze factors associated with pain intensity and 

quality of life (QoL).

Methods: A cross-sectional study was performed including 53 patients with pure CNP and 

281 with pure PNP attending in 104 pain clinics in Spain. The revised grading system proposed 

in 2008 to determine a definite, probable or possible diagnosis of NP was used. Pain features, 

psychological variables and QoL were assessed. Descriptive, bivariate and multivariate analyses 

were performed.

Results: The prevalence of pure CNP and PNP amongst neuropathic pain patients was 2.4% 

(95% CI: 1.7;3.1) and 12.9% (95% CI: 1.5;14.3), respectively. Comorbid anxiety, depres-

sion or sleep disorders were high in both groups, but higher in CNP patients (51.1%, 71.4%, 

respectively). Pain intensity in PNP patients was associated with the presence of depression and 

sleep disturbances. However, in CNP patients, it was related with pain in the lower limbs. The 

impairment of QoL was greater in CNP patients than in PNP patients; pain location, presence 

of depression and sleep disturbance were the factors that most negatively affected QoL. Among 

PNP patients, women and those with higher pain intensity had worse QoL.

Conclusion: Pain intensity and QoL are affected by different factors in patients suffering from 

CNP or PNP. Identifying these factors could serve to guide therapeutic strategies and improve 

the QoL of patients.

Keywords: central neuropathic pain, peripheral neuropathic pain, pain intensity, quality of life

Introduction
Neuropathic pain (NP) is a complex clinical condition of multifactorial etiology that 

results in considerable societal and economical burden.1 It also affects the quality of 

life (QoL) of patients and their families.2,3

Despite its importance, few data are available concerning the prevalence of NP in 

patients attending pain clinics, although some studies carried out in the general popula-

tion or primary care have reported a significant increase in recent years.4–6

With specific regard to central neuropathic pain (CNP), the lack of information 

regarding prevalence is notable, most studies focusing on particular CNP conditions, 

such as spinal cord injury, stroke7,8 or multiple sclerosis,9 where the prevalence ranges 

from 4.2% in multiple sclerosis to 80% in spinal cord injury.
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Regardless of its cause or location, NP is one of the most 

difficult types of pain to treat,10,11 with some patients showing 

partial responses to treatment, and patients with similar con-

ditions responding differently to the same pharmacological 

drug.1 Several reasons have been proposed to explain these 

results, one of them being its comorbidity with psychiatric 

disorders.12

The presence of psychiatric disturbances, particularly 

anxiety and depression, is common in chronic pain patients.13 

However, to our knowledge, the comparative analysis of 

anxiety and depression in a broader range of pure central 

and peripheral neuropathic chronic pain conditions using 

data obtained at national level from patients attending pain 

clinics has not been studied previously, despite the fact that 

such comorbidity may have a significant effect on QoL and 

health care utilization.14

In a previous study carried out in several pain clinics in 

Spain, we reported that around 48% of the patients attend-

ing these consultations suffered from NP and 15.7% had a 

diagnostic label of primary (pure) CNP and/or PNP. Also, 

our study showed that comorbid depressive or anxiety 

disorders were present in most patients. Nevertheless, the 

prevalence of CNP and PNP was not measured and nei-

ther was it analyzed in association with mood and anxiety 

complaints.1

Recently, sleep disorders have been the focus of attention 

as an outcome of interest in patients with diverse painful 

conditions. The interaction between poor sleep and pain is 

of importance because both conditions affect each other. 

Furthermore, a number of studies15 reveal that these three 

conditions (depression, chronic pain and sleep disorders) 

are interconnected.

A review of the literature identifies a lack of epidemio-

logical data analyzing the frequency and characteristics of 

CNP and PNP on a national scale and studying the effect 

of anxiety, depression and sleep disturbances on the pain 

intensity and QoL of these patients. Consequently, we car-

ried out this present study with the aim of estimating the 

prevalence of pure CNP and PNP among patients attending 

Spanish pain clinics, using the revised definition and grading 

system proposed in 2008 by Treede et al.16 As a secondary 

objective, we analyzed the relationship of anxiety, depression 

and sleep disturbances with the intensity of pain and QoL in 

both CNP and PNP patients. We hypothesize that the presence 

of anxiety, depression and sleep disorders is independently 

related to more intense pain and a worse QoL in CNP and 

PNP patients.

Methods
A cross-sectional study was carried out in all pain clinics 

registered in Spain (N=104). Pain specialists working in 

this setting who voluntarily agreed to participate were asked 

to ascertain NP conditions in patients attending their clin-

ics during a single day. The visits could be either initial or 

follow-up appointments.

A sample of patients receiving treatment in the partici-

pating pain clinics during the study day was selected. The 

inclusion criterion was as follows: adult patients (≥18 years) 

with NP (according to the definition by the International 

Association for the Study of Pain) who provided their written 

informed consent. Patients unable to attend an interview or to 

complete a questionnaire were excluded. Data were obtained 

from the patients’ medical records or during the visit.

The sample size was calculated to respond to the main 

aim of the original study: to determine the prevalence of NP 

in patients treated in the pain units of Spain. According to the 

literature,17–19 the population prevalence in Spain and Europe 

ranges from 6% to 8%. Therefore, an initial estimate of 7% 

was assumed. With a confidence level of 95%, an accuracy 

of +/− 0.01 percentage units in a bilateral contrast, and con-

sidering a missingness lower than 4%, a total of 2599 patients 

would be necessary. Of these, ~182 patients diagnosed with 

NP would be detected (the expected prevalence of 7%). Con-

sidering the inclusion of patients from 104 centers, it would 

be necessary to include 25 patients from each of them in order 

to obtain information from 2600 patients.

Patients were classified as having definite, probable 

or possible NP according to the revised definition of NP 

proposed in 2008.16 The criteria for the classification were 

as follows: the patient had 1) a distinct neuroanatomically 

plausible distribution of pain, 2) a history suggestive of a 

lesion or disease affecting the somatosensory system, 3) a 

confirmatory test demonstrating the distribution of pain, as 

part of the neurological examination and 4) a confirmatory 

test demonstrating the lesion or disease of the somatosen-

sory system. A patient was considered to have “possible 

neuropathic pain” if they met criteria 1 and 2. The NP was 

considered “probable” if they additionally met criteria 3 or 4.

The physician also had to give a diagnostic label for the 

NP condition20 of each patient according to the options pre-

sented in Table 1, where an open field labeled as “others” was 

included within each option to capture rare diagnoses. Some 

additional information was collected including localization of 

pain, pain duration (<6 months, 6–12 months, >12 months or 

number of years) and average pain intensity in the prior 24 h, 
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using a visual analog scale (VAS). Furthermore, informa-

tion was gathered from the patients’ medical records about 

whether they suffered any depressive, anxiety, sleep or any 

other comorbid disorder. A new variable was created indicat-

ing the number of comorbid conditions (anxiety, depression 

or sleep disorder). This variable was set to 0 when the patients 

did not suffer any comorbidity; 1 when they suffered just 

one of the three diseases; 2 when the patient suffered two 

comorbidities (anxiety plus depression or anxiety plus sleep 

disorder or depression plus sleep disorder); and 3 when the 

patient suffered from the three pathologies.

Furthermore, the subjective appraisal of the specialist 

on the adequacy of the treatment received by the patients 

previous to the contact was recorded based on the clinical 

state of the patient and on the usual treatment protocols for 

it. Lastly, the patients were asked to complete the EuroQol-5 

Dimensions (EQ-5D) tool21 to provide a measure of health-

related QoL. In addition, sociodemographic information 

including age, sex, ethnicity, work status and the specialty 

of the referring physician were recorded.

This paper included a subsample composed of patients 

with pure CNP and PNP. Patients affected by mixed NP 

were excluded.

The study was performed in accordance with the updated 

Declaration of Helsinki, and the protocol was approved 

by the Ethics Committee of the Hospital de la Princesa in 

Madrid before it began. All the patients provided their written 

informed consent to participate in advance.

Data analysis
For each of the two groups of patients included in the study, 

a descriptive analysis of the variables was performed with 

appropriate statistical tools using central tendency and 

dispersion measurements for the quantitative variables and 

percentage for the qualitative variables. To analyze the differ-

ences between the groups, chi-squared test was used for the 

qualitative variables, and Student’s t-test or Mann–Whitney 

U test was used for quantitative variables.

To compare the sociodemographic and clinical charac-

teristics between patients with a definitive diagnosis of NP 

and patients with probable or possible NP, OR with 95% 

CI were calculated, and Mantel–Haenszel test, Student’s 

t-test and the Mann–Whitney U test were used. Lastly, two 

multiple linear regression models were performed in each 

group of patients, considering pain intensity and QoL scores 

as dependent variables and sociodemographic and clinical 

variables as independent variables.

All the statistical analyses were carried out using the IBM 

SPSS Statistics 21 package, and the level of significance was 

set at p<0.05.

Results
characteristics of the patients with 
central and peripheral neuropathic pain
Data were collected on 2173 patients attended by 178 pain 

specialists at 104 pain clinics (81.9% out of 127 pain clinics 

accredited in Spain [Sociedad Española del Dolor 2011]). A 

total of 1038 patients were diagnosed with confirmed NP. Of 

these, this study analyzed the 281 patients diagnosed with 

pure PNP and 53 with pure CNP. The prevalence of pure CNP 

in the Spanish pain units was 2.4% (95% CI: 1.77; 3.11) and 

that of pure PNP was 12.9% (95% CI: 11.50; 14.37). Both 

groups predominantly consisted of women (62.3% with CNP 

and 63.5% with PNP) with a slightly higher mean age among 

those with CNP (59.3 years vs 56.6 years, although the dif-

ference was not statistically significant) (Table 1); a high 

percentage of them were suffering from severe pain (around 

70% in both groups). The pain duration was 5.6 years in the 

patients with CNP and 4.1 years in those with PNP, and it 

was mainly located in the head–column–trunk (64%) in the 

patients with CNP and in the lower limbs (43%) in those 

diagnosed with PNP.

The most common diagnostic label in CNP was post-

stroke pain, while complex regional pain syndrome and 

post-herpetic neuralgia were the most common among the 

PNP patients (Figure 1).

Self-perceived health status, measured with the EQ-5D, 

was worse in the patients with CNP than in those with PNP 

(mean EQ-5D VAS score 43.2 and 52.3, respectively); the 

patients with CNP were more greatly affected in all the 

dimensions of the EQ-5D (Figure 2).

Of note was that while most of the CNP patients had been 

derived from Neurosurgery/Neurology department, the PNP 

patients had been referred by a wide variety of specialists.

Both groups of patients often suffered from comorbid 

anxiety, sleep disorders and depression, the latter being more 

common in the CNP patients. In addition, patients in both 

groups frequently suffered from at least two comorbidities 

(67.4% in CNP and 44.1% in PNP) (Table 1).

Regarding the level of certainty of the diagnosis, the 

percentage of patients with definite NP was high and quite 

similar in both groups (81.1% in CNP and 74% in PNP), 

although the patients with CNP were more frequently classi-

fied with possible NP (9.4% vs 3.9%), while those suffering 
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Table 1 characteristics of the patients with cnP and PnP, n=334

Characteristic Central
N=53

Peripheral
N=281

p

sex: females [n/n available (%)] 33/53 (62.3) 176/277 (63.5) 0.860a

current age (years) [mean (sD)] 59.3 (15.8) 56.6 (15.5) 0.243b

ethnicity: n available=53 n available=280 0.033c

caucasian [n (%)] 38 (71.7) 236 (84.3)
latin american [n (%)] 15 (28.3) 40 (14.3)
arab 0 (0) 4 (1.4)

Work status: n available=53 n available=280 0.306a

Retired [n (%)] 21 (39.6) 97 (34.6)
active (employed/housewife) [n (%)] 12 (22.6) 96 (34.3)
Temporary/permanent sick leave [n (%)] 16 (30.2) 76 (27.1)
Unemployed/student [n (%)] 4 (7.5) 11 (3.9)
Type of contact: initial (vs follow-up) [n/n available (%)] 14/51 (27.5) 75/273 (27.5) 0.997a

Referral: n available=52 n available=279 0.001a

Traumatology [n (%)] 11 (23.4) 70 (30.7)
neurosurgery/neurology [n (%)] 24 (51.1) 50 (21.9)
Primary care [n (%)] 5 (9.6) 51 (18.3)
Other (<5% each) [n (%)] 12 (25.5) 108 (47.4)

Pain topography: n available=50 n available=237
head–column–trunk [n (%)] 32 (64.0) 68 (28.7) <0.001a

Upper limbs [n (%)] 20 (40.0) 68 (28.7) 0.115a

lower limbs [n (%)] 25 (50.0) 102 (43.0) 0.368a

Other [n (%)] 1 (2.0) 14 (5.9) 0.210c

Duration of pain symptoms (years) [mean (sD)] 5.6 (7.3) 4.1 (5.3) 0.074d

Duration of pain symptoms (categorized):
<6 months [n (%)]
6–12 months [n (%)]
>12 months [n (%)]

n available=53
9 (17.0)
9 (17.0)
35 (66.0)

n available=279
50 (17.9)
66 (23.7)
163 (58.4)

0.513a

current pain intensity (cm in Vas) [mean (sD)] 6.5 (1.9) 6.4 (2.1) 0.894d

current pain intensity (categorized) n available=53 n available=278 0.802a

Mild pain (Vas score 0–3) [n (%)] 5 (9.4) 32 (11.5)
Moderate pain (Vas score 4–5) [n (%)] 9 (17.0) 54 (19.4)
severe pain (Vas score 6–10) [n (%)] 39 (73.6) 192 (69.1)
comorbidities: n available=49 n available=236

anxiety [n (%)] 27 (51.1) 122 (51.7) 0.664a

Depression [n (%)] 35 (71.4) 100 (42.4) <0.001a

sleep disorders [n (%)] 35 (71.4) 138 (58.5) 0.091a

Other [n (%)] 6 (12.2) 30 (12.7) 0.929a

numbers of comorbidities:
0 [n (%)]
1 [n (%)]
2e [n (%)]
3 [n (%)]

n available=49 
1 (2)
15 (30.6)
17 (34.7)
16 (32.7)

n available=236 
18 (7.6)
114 (48.3)
66 (28.0)
38 (16.1)

0.011a

Receive adequate treatment:
Badly or under-treated [n (%)]
suitably treated [n (%)]

n available=53
25 (47.2)
28 (52.8)

n available=262
145 (55.3)
117 (44.7)

0.276a

current health status (euroQol-5D) [mean (sD)] 43.2 (21.3) 52.3 (21.7) 0.005d

level of certainty about neuropathic pain:
Definite [n (%)]
Probable [n (%)]
Possible [n (%)]

n available=53
43 (81.1)
5 (9.4)
5 (9.4)

n available=281
208 (74.0)
62 (22.1)
11 (3.9)

0.035a

Notes: aPearson’s chi-squared test. bstudent t-test. clikelihood ratio. dMann–Whitney U test. ein the cnP group, 21 (42.9%) patients suffered from anxiety and depression, 
20 (40.8%) suffered from anxiety and sleep disorders and 24 (49%) suffered from depression and sleep disorders. in the PnP group, 55 (23.3%) patients suffered from anxiety 
and depression, 68 (28.8%) suffered from anxiety and sleep disorders and 57 (24.2%) suffered from depression and sleep disorders.
Abbreviations: cnP, central neuropathic pain; PnP, peripheral neuropathic pain; Vas, visual analog scale; euroQol-5D, euroQol-5 Dimensions.
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from PNP were more often diagnosed with probable NP 

(22.1% vs 9.4%) (Table 1).

Factors associated with the level of 
certainty of neuropathic pain diagnosis
Table 2 and Figures 3 and 4 show the detailed results of 

the differences between patients classified as having either 

definite or probable-possible NP. Definite CNP was sig-

nificantly more likely in patients suffering pain located in 

the lower limbs. However, in patients with PNP, a definite 

diagnosis was more frequent when the pain was located in 

the upper limbs. By contrast, the certainty of the diagnosis 

was lower among the patients with PNP with pain located 

in the lower limbs, among those with other less common 

diagnoses such as post-surgical pain, and in those with 

diabetic neuropathy, although in this last group the differ-

ence was borderline.

No differences were observed in the certainty of the 

diagnosis of any other variable analyzed, neither in the 

patients with PNP nor CNP, although the patients referred 

from Neurosurgery/Neurology department were more likely 

to have a diagnosis of definite CNP than those from other 

specialties (Table 2).

Factors associated with pain intensity and 
quality of life
The multivariate analysis of the factors associated with the 

intensity of the CNP showed that suffering from pain in 

the lower limbs was related to higher pain intensity. On the 

contrary, patients attending a follow-up appointment at the 

pain clinic and those with pain in the upper limbs had lower 

pain intensity (Table 3).

Among the patients with PNP, those also suffering from 

comorbid depression or sleep disorders were found to be 
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Figure 1 Diagnostic labels.
Abbreviations: cnP, central neuropathic pain; PnP, peripheral neuropathic pain.
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Figure 2 Dimensions of the eQ-5D.
Note: *p<0.05; **p<0.01.
Abbreviation: eQ-5D, euroQol-5 Dimensions.

Table 2 Bivariate comparison of patients’ characteristics across levels of certainty of neuropathic pain diagnosis

Demographics CNP (N=53) PNP (N=281)

Level of certainty of 
CNP diagnosis

Raw OR (95% CI)a Level of certainty of 
PNP diagnosis

Raw OR (95% CI)a 

Def
(N=43)b

Pos–Pro 
(N=10)b

(Def/Pos–Pro) p Def
(N=208)b

Pos–Pro 
(N=73)b

(Def/Pos–Pro) p

sex (being female) [n (%)] 25 (58.1) 8 (80.0) 0.35 (0.07–1.83) 0.356 n=204
125 (61.3)

n=73
51 (69.9)

0.68 (0.39–1.21) 0.191

current age (years) [mean (sD)] 59.7 (15.9) 57.5 (16.1) – 0.641c n=207
55.6 (15.8)

59.5 (14.1) – 0.061c

ethnicity (being of caucasian origin) [n (%)] 31 (72.1) 7 (70.0) 1.11 (0.25–5.00) 0.895 n=208
179 (86.1)

n=72
57 (79.2)

1.62 (0.81–3.24) 0.166

Work status (being retired vs. any other) 
[n (%)]

17 (39.5) 4 (40.0) 0.98 (0.24–4.00) 0.978 n=208
72 (34.6)

n=72
25 (34.7)

0.99 (0.57–1.75) 0.987

Work status (being active vs. any other) 
[n (%)]

8 (18.6) 4 (40.0) 0.34 (0.08–1.51) 0.300 n=208
71 (34.1)

n=72
25 (34.7)

0.97 (0.56–1.71) 0.928

Administrative data

Type of contact (initial vs. follow-up) 
[n initial (%)]

n=41
11 (26.8)

3 (30.0) 1.17 (0.26–5.94) 0.841 n=202
58 (28.7)

n=71
17 (23.9)

0.78 (0.42–1.46) 0.439

Referral:

From Primary care vs. other [n Primary 
care (%)]

3 (7.0) n=9
2 (22.2)

0.26 (0.04–1.87) 0.430 n=206
37 (18.0)

n=73
14 (19.2)

0.92 (0.47–1.83) 0.817

From Traumatology vs. other 
[n Traumatology (%)]

n=40
8 (20.0)

n=7
3(42.9)

 0.0 
33(0.06–1.80)

0.404 n=169
57 (33.7)

n=59
13 (22.0)

1.80 (0.90–3.60) 0.094

From neurology/neurosurgery vs. other 
[n neurology (%)]

n=7
23 (57.5)

n=7
1 (14.3)

8.12 (0.89–73.84) 0.089 n=169
40 (23.7)

n=59
10 (16.9)

1.52 (0.71–3.27) 0.283

(Continued)
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Demographics CNP (N=53) PNP (N=281)

Level of certainty of 
CNP diagnosis

Raw OR (95% CI)a Level of certainty of 
PNP diagnosis

Raw OR (95% CI)a 

Def
(N=43)b

Pos–Pro 
(N=10)b

(Def/Pos–Pro) p Def
(N=208)b

Pos–Pro 
(N=73)b

(Def/Pos–Pro) p

Clinical data

Pain topography: head-column-trunk [n (%)] 26 (65.0) 6 (60.0) 1.24 (0.28–5.12) 0.768 n=174
52 (29.9)

n=63
16 (25.4)

1.25 (0.65–2.41) 0.500

Pain topography: upper limbs [n (%)] n=40
19 (47.5)

1 (10.0) 8.14 (0.92–70.41) 0.071 n=174
56 (32.2)

n=63
12 (19.0)

2.02 (1.00–4.08) 0.048

Pain topography: lower limbs [n (%)] n=40
23 (57.5)

2 (20.0) 5.41 (1.02–28.79) 0.034 n=174
66 (37.9)

n=63
36 (57.1)

0.46 (0.26–0.82) 0.008

Pain topography: other [n (%)] n=40
0 (0.0)

1 (10.0) – – n=174
10 (4.2)

n=63
4 (6.3)

0.90 (0.27–2.98) 0.862

Duration of pain symptoms (years) 
[mean (sD)]

n=32
5.4 (7.1)

n=7
6.4 (8.3)

– 0.730d n=157
3.8 (4.8)

n=58
4.78 (6.5)

– 0.329d

current pain intensity (cm in Vas) 
[mean (sD)]

6.6 (1.9) 5.8 (1.9) – 0.206c n=206
6.3 (2.1)

n=72
6.5 (2.2)

– 0.518d

comorbid depression [n (%)] n=41
29 (70.7)

n=8
6 (75.0)

0.81 (0.14–4.57) 0.807 n=174
76 (43.7)

n=62
24 (38.7)

1.23 (0.68–2.22) 0.497

comorbid anxiety [n (%)] n=41
21 (51.2)

n=8
6 (75.0)

0.35 (0.06–1.94) 0.396 n=174
88 (50.6)

n=62
34 (54.8)

0.84 (0.47–1.51) 0.564

comorbid sleep disorders [n (%)] n=41
31 (75.6)

n=8
4 (50.0)

3.10 (0.65–14.73) 0.299 n=174
98 (56.3)

n=62
40 (64.5)

0.71 (0.39–1.29) 0.261

Other comorbidities [n (%)] n=41
6 (14.6)

n=8
0 (0)

– – n=174
21 (12.1)

n=62
9 (14.5)

0.81 (0.35–1.87) 0.619

adequate treatment for pain [n (%)] 24 (55.8) 4 (40.0) 1.89 (0.47–7.69) 0.582 n=192
90 (46.9)

n=70
27 (38.6)

1.41 (0.80–2.46) 0.232

current health status (euroQol-5D) 
[mean (sD)]

44.1 (21.7) 39.3 (20.0) – 0.524c n=204
53.3 (20.7)

n=71
49.8 (24.4)

– 0.315d

Notes: aOR higher and lower than 1 indicate, respectively, greater and smaller probability of a definite diagnosis of neuropathic pain in the category cited (for example, for 
females with regard to males). bPercentages are calculated using the available cases for each variable (usually less than the total number of cases, n). Mantel–haenszel test 
for qualitative variables. cstudent’s t-test. dMann–Whitney U test.
Abbreviations: CNP, central neuropathic pain; Def, definite; OR, odds ratio; PNP, peripheral neuropathic pain; Pos, possible; Pro, probable; VAS, visual analog scale.

Table 2 (Continued)

affected by higher pain intensity. Conversely, attending a fol-

low-up appointment at the pain clinic, having a better health 

status measured with the EQ-5D and longer pain duration 

were significant correlates of lower pain intensity (Table 3).

In the analysis of self-perceived health status among the 

patients with CNP, those also suffering from comorbid depres-

sion or sleep disorders, or with pain in sites other than the lower 

limbs presented a worse health status. However, the patients 

from Latin America, those in active labor and those receiving 

appropriate treatment had a better health status (Table 4).

Among the patients with PNP, the women and those with 

greater pain intensity presented a worse self-perceived health 

status. However, the patients who were older, in active labor 

or had a definite diagnosis of NP had a better health status 

(Table 4).

Discussion
The present study is, to our knowledge, the first to analyze the 

prevalence of pure NP according to its central or peripheral 

physiopathology.

Also of interest is that the diagnosis of these conditions 

in this study was based on the judgment of a pain specialist 

using a widely recognized grading system.

A feature of the results of the study is that the prevalence 

of PNP was 12.9% and that of CNP was 2.4%, with a high 

percentage of patients from both groups suffering from a 

severe intensity of pain (≥6).

In addition, pain duration, symptoms of depression 

and the impact of the illness on QoL were greater in the 

CNP group compared to those diagnosed with PNP. As 

expected, the most common diagnosis in the CNP group was 
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Chance of having definitive CNP

Other diagnostics

Spinal cord post-traumatic pain diagnostic

Post-stroke pain diagnostic

Multiple sclerosis diagnostic

0 1 5 10

Lower Higher

Raw OR (95% CI) of central neurpopathic pain
(Def/Pos-Prob)

Figure 3 Raw OR of the diagnostics related to the likelihood of having definite CNP diagnosis.
Note: Other diagnostics includes spinal cord compression, post-surgical pain, tumors, spinal arteriovenous malformation, unspecified cause.
Abbreviations: cnP, central neuropathic pain; OR, odds ratios.

Type 2 complex regional pain syndromes diagnostic

Chance of having definitive PNP

Raw OR (95% CI) of peripheral neuropathic pain
(Def/Pos-Prob)

Lower Higher

Phantom limb pain diagnostic

Plexopathy diagnostic

Trigeminal neuralgia diagnostic

Post-herpetic neuralgia diagnostic

Other diagnostics

Painful diabetic neuropathy diagnostic

HIV-associated sensory neuropathy diagnostic

Entrapment neuropathy diagnostic

0 1 5 10

Figure 4 Raw OR of the diagnostics related to the likelihood of having definite PNP diagnosis.
Note: Other diagnostics includes post-traumatic, post-radiotherapy, and post-chemotherapy.
Abbreviations: PnP, peripheral neuropathic pain; OR, odds ratios.
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post-stroke pain, while in the PNP group CRPS and post-

herpetic neuralgia were the most prevalent.

Several studies carried out in the general population 

have shown that pain with neuropathic characteristics with-

out a specific location afflicts 7%–8% of people,4 although 

Breiviket al22 reported a prevalence of 4% in a study carried 

out in Europe following a different methodology. Further-

more, it has been shown that NP is also a common occurrence 

in primary care settings, with studies showing wide variations 

in the prevalence data.23,24

In the same vein, other studies focusing on particular 

etiological conditions have shown variable results in the 

prevalence of NP, with a prevalence of 8% in patients with 

herpes zoster,25 16% in diabetic patients25 and 8%, 10%, 

28% and 67% among patients suffering from a stroke, Par-

kinson’s disease, multiple sclerosis and spinal cord injury, 

respectively.26–32

In a Spanish study carried out in a primary care set-

ting, the prevalence of pure NP was 11.8 % (95% CI: 10.5; 

13.2), but most patients were diagnosed with PNP.24 Also, 

another study showed that approximately half of all patients 

referred to pain clinics presented NP. However, this infor-

mation included patients diagnosed with central, peripheral 

and mixed NP.1 In our study, patients affected by mixed 

neuropathic pain were excluded in order to have a more 

homogeneous group of pure NP patients.

Several reasons have been postulated to explain the 

variability observed between studies, including the lack of 

clear diagnostic criteria, particularly for central pain,28 dif-

ferent severities of the diseases of the patients included in 

the study or the diverse case ascertainment methods used, 

among others.23

In this study, the pain specialists used the grading system 

proposed in 2008 to reach their diagnosis and they observed 

that the diagnostic certainty was high among the patients 

with both CNP and peripheral NP. In addition, the patients 

were identified with a probable or possible diagnosis of the 

disease that would have been excluded if other screening tools 

such as the DN-4, LANSS or PainDETECT had been used.

Furthermore, the study found that pain intensity in the 

patients with PNP was associated with the presence of depres-

sion and sleep disorders, a relationship not found among 

the CNP patients, for whom the site of the pain was more 

important, in particular pain in the lower limbs, which was 

associated with a greater intensity.

Studies in general practice or specialist settings have 

suggested that NP is associated with anxiety and depression. 

Some authors, such as Schaefer et al,13 have found that over 

Table 3 Multivariate analysis of the factors associated with pain intensity

Variables CNP (N=46) PNP (N=159)

Coefficient
(TE)

t p-value 95% CI Coefficient
(TE)

t p-value 95% CI 

constant 9.64 (1.1) 8.77 <0.001 (7.42; 11.86) 7.97 (0.8) 10.32 <0.001 (6.45; 9.50)
Type of contact

Follow-up
initial*

−1.59 (0.5) −2.99 0.005 (−2.67; −0.52) −0.74 (0.4) −2.03 0.045 (−1.46; −0.02)

Current state of 
health; EQ-5D score

−0.02 (0.1) −1.55 0.130 (0.01; 0.99) −0.01 (0.0) −1.92 0.057 (−0.03;0.00)

Pain location upper 
limbs

Yes
no*

−1.13 (0.5) −2.32 0.025 (−2.10; −0.15) These variables were not included in this model 

Pain location lower 
limbs

Yes
no*

1.09 (0.5) 2.305 0.026 (0.14; 2.05)

Depression
Yes
no*

These variables were not included in this model 0.67 (0.3) 2.16 0.032 (0.06; 1.27)

Sleep disorders
Yes
no*

0.83 (0.3) 2.76 0.006 (0.24; 1.43)

Duration of pain −0.07(0.0) −2.45 0.014 (−0.12; −0.01)
R2 corrected=0.264 R2 corrected=0.133

Notes: *Reference category. The self-perceived health status was included in the model as a confounding variable.
Abbreviations: cnP, central neuropathic pain; eQ-5D, euroQol-5 Dimensions; PnP, peripheral neuropathic pain.
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50% of the subjects with NP in the US have some level of 

anxiety (61.9%) and depression (54.4%), with similar results 

seen across each of the NP conditions, with more severe pain 

related to a higher score on scales of anxiety and depression. 

Pérez et al33 have also shown this association in patients with 

nociceptive, neuropathic or mixed pain, and de Andrés et al34 

have reported that over half of the patients with uncontrolled 

NP were diagnosed with depression and 43% with anxiety. 

However, neither of these authors analyzed the frequency 

and association of these processes in patients with CNP 

and PNP studied separately. Our study showed that around 

50% of the patients with CNP and PNP were suffering from 

anxiety. By contrast, the frequency of depression was higher 

in the patients with CNP than among those with PNP, and 

depression was only associated with the intensity of pain 

among the PNP patients.

Table 4 Multivariate analysis of the factors associated with the health status eQ-5D

Variables CNP (N=33) PNP (N=203)

Coefficient (ET) t p-value 95% CI Coefficient 
(ET)

t p-value 95% CI

constant 49.71 (11.0) 4.52 <0.001 (26.98; 72.44) 56.87 (10.3) 5.51 <0.001 (36.52; 77.21)
Age These variables were not included in this model 0.18 (0.1) 2.06 0.041 (0.01; 0.35)
Sex
Woman
Man* 

−8.07 (2.9) −2.79 0.006 (−13.77; −2.36)

Work status
active
inactive*

23.76 (7.2) 3.30 0.022 (−27.17; −2.30) 8.21 (3.0) 2.69 0.008 (2.20; 14.22)

Ethnicity
latin american
caucasian* 

24.96 (5.6) 4.45 <0.001 (13.45; 36.47)
These variables were not included in this model

Depression
Yes
no*

−14.73 (6.0) −2.45 0.025 (−25.47; −1.92)

Sleep disorders
Yes
no*

−13.69 (5.7) −2.41 0.025 (−25.47; −1.92)

Receiving adequate 
treatment
adequately treated 
Badly treated or undertreated*

11.57 (5.3) 2.17 0.041 (0.51; 22.62)

Location pain spine
Yes
no*

−15.38 (5.3) −2.91 0.008 (−26.33; −4.43)

Pain location upper limbs
Yes
no*

−12.43 (5.6) −2.22 0.036 (−23.99; −0.87)

Other locations
Yes
no* −62.05 (16.6) −3.73 0.001 (−96.46; 

−27.63)
Duration of pain 0.349 (0.3) 1.01 0.325 (−0.37; 1.07) −0.16 (0.3) −0.62 0.537 (−0.67; 0.35)
Intensity of pain (VAS) These variables were not included in this model

6.86 (3.1

2.25

0.026

−2.44 (0.6) −3.89 <0.001 (−3.68; −1.12)
Level of certainty
Definite
Probable/possible*

(0.84; 12.88)

R2 corrected=0.605 R2 corrected=0.159

Notes: *Reference category. Pain duration was included in the model as a confounding variable.
Abbreviations: cnP, central neuropathic pain; eQ-5D, euroQol-5 Dimensions; PnP, peripheral neuropathic pain.
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Sleep disorders are common in chronic pain patients, 

50%–90% of people with pain reporting sleep disturbances, 

with insomnia being the most common problem. Schaefer 

et al13 reported sleep disturbances/insomnia in 42% of NP 

patients but they did not analyze any information about the 

frequency of this disorder in CNP and PNP. In our study, 

71.4% of the patients with CNP and 58.5% of those diagnosed 

with PNP presented sleep disorders, although the difference 

was not significant.

Chronic pain sufferers are known to obtain higher scores 

in measures of depression. As such, it is not uncommon to 

find depressed individuals reporting sleep problems.15 This 

could explain the results observed among the CNP patients 

in the study, where the frequency of depression was higher 

and consequently that of sleep disorders was too.

Taken together, these findings imply that all three condi-

tions (depression, chronic pain and insomnia) are intercon-

nected. An interesting critical review of the neurobiological 

factors involved in the interaction between chronic pain, 

depression and sleep disruption has recently been published 

by Boakye et al. It includes an in-depth explanation of the 

multiple brain mechanisms common to these three condi-

tions and a hypothesis about the complex ways they are 

associated.15

The intensity of pain in both patient groups (with CNP 

and with PNP) showed an inverse correlation with patient 

monitoring in the pain unit. This supports the need for the 

close control of patients treated in these units, where it seems 

reasonable to believe that it is not common to use ineffective 

drugs or the sub-therapeutic doses of the analgesic therapy 

highlighted in other studies as the main causes of uncon-

trolled pain.34

The inverse relationship between the duration and inten-

sity of pain observed in the patients with PNP is in agreement 

with observations in other patients and could be explained by 

the pain tolerance referred to by some authors.35

Regarding QoL, some research has reported low levels of 

this outcome measure in patients with NP compared with both 

the general population36 and patients suffering from other 

chronic conditions.3 Recently, Pérez et al33 reported that the 

QoL of patients with NP was significantly impaired, although 

this study presented no information regarding comparison of 

HRQL between patients with CNP and PNP. In our study, the 

QoL of the CNP patients was more affected than that of the 

PNP patients. The factors having the most negative effect on 

the QoL of the CNP patients were the location of the pain, 

the presence of depression and sleep disorders.

Furthermore, among the PNP patients, women and those 

with a greater intensity of pain reported a worse HRQL. 

Neither depression nor sleep disorders were associated with 

the QoL of these patients, findings that disagree with those 

obtained by Radat et al, who found a lower HRQL among 

patients with PNP suffering from depression and sleep dis-

orders.12 A possible explanation for these differences is that 

these authors used the Mini International Neuropsychiatric 

Interview and the MOS-sleep to assess depression and sleep 

disorders, while our results are based on the information 

collected regarding the presence of these processes in the 

patients’ medical records.

Studies carried out in populations with and without pain 

have constantly shown that women score lower on QoL scales 

than men, these differences being explained by different clini-

cal, genetic, environmental and social factors.37 Likewise, in 

agreement with our findings, other authors have shown that 

pain intensity has a negative effect on the HRQL of patients. 

Schaefer et al have reported lower scores in physical and 

mental health components and in each of the dimensions of 

the SF-12 among subjects with more severe pain.13 Likewise, 

Pérez et al have reported a low HRQL in mixed, neuropathic 

and nociceptive groups using the EQ-5D.33

The certainty of the diagnosis (definite diagnosis vs. 

probable or possible) was a variable associated with a higher 

HRQL in the PNP patients. These results could be explained 

by the same reasons given by Agüera et al,38 who found a 

higher rate of comorbid pain-mood disorder if the reasons 

for suffering pain were unknown, and also when a precise 

diagnosis of the cause of pain was lacking. Marazziti et al39 

explained that patients with unexplained pain have a higher 

likelihood of reporting catastrophic thoughts and they tend 

to think that the origin of their pain is a mystery; they feel 

that they have lost control and that their physician does not 

believe their pain to be real.

Finally, a number of limitations of this research can be 

cited. NP representation in pain clinics may be overesti-

mated with regard to its prevalence in the general popula-

tion or other clinical settings. Furthermore, the diagnosis 

of anxiety and/or depression or sleep disturbances was not 

tested by a specific medical examination or by a neuropsy-

chological evaluation, which could lead to the frequency of 

these disorders being underestimated. On the other hand, 

the fact that the information in the paper was collected in 

2010 could be a limitation; however, we believe that the 

lack of data on the prevalence of PNP, especially CNP 

obtained at a national level in the pain clinics in Spain, 
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justifies the study. The strengths of the study include the 

use of the grading system proposed by Treede et al in 2008, 

which has not been used in other studies of this kind, as 

well as the involvement of pain specialists with extensive 

experience in the topic and the use of uniform criteria to 

diagnose the patients.

Conclusion
This study provides original information about the prevalence 

of pure CNP in pain units in Spain, and analyzes the differ-

ences between these patients and those suffering from PNP. 

It shows that a high percentage of subjects were suffering 

from comorbid mood and sleep disorders and that both the 

intensity of pain and QoL are affected by factors that vary 

between CNP and PNP patients.

Identifying the peculiarities of the patients affected by 

these processes could serve as a guideline for strategies for 

treating these patients and improving their QoL.
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