
Background: Characterization of the prognostic variables for persistent neuropathic pain (PNP) 
remains incomplete despite multiple articles addressing this topic. To provide more insight into the 
recovery and prognosis of neuropathic pain, high-quality data are required that provide information 
about the predictors that contribute to the development of PNP.

Objective: To determine the methodological quality of studies about predictors for PNP and to 
summarize findings of predictors found in high-quality studies.

Study Design: A systematic review.

Setting: VU University Medical Center, Amsterdam, The Netherlands.

Methods: Studies were identified by searching the electronic databases PubMed, Embase, and 
Cochrane Library. Methodological quality of each article was independently assessed by 2 reviewers. 

Results: Forty-six relevant studies were identified, classified into 4 different neuropathic pain (NP)-
syndromes: postherpetic neuralgia (n = 35), radicular pain and sciatica (n = 3), postsurgical pain (n 
= 6), and other types of NP (n = 2). Seven studies were of high quality. The 3 high-quality studies 
found for PHN reported male gender, older age, smoking, trauma at the site of lesion, missed antiviral 
prescriptions, higher acute pain severity, higher rash severity, more neuropathic characteristics, shorter 
rash duration, and a lower health status as predictors for PNP. For persistence of radicular pain one 
high-quality study reported negative outcome expectancies, pain-related fear of movement, and 
passive pain coping as predictors for PNP. Psychological distress, acute pain, breast cancer surgery, 
higher body mass index, area of secondary hyperalgesia, neuropathic characteristics, hypoesthesia, 
and hyperesthesia were found to be predictive for postsurgical pain in 3 high-quality studies. 

Limitations: Some publications may have been missed during literature search. The low-quality 
of the studies could be the result of an incomplete description of their methods.

Conclusions: High-quality studies mainly assessed factors related to disease functions and 
structures. Due to shortcomings in methodological quality and limited areas of predictor selection, 
there is a need for high-quality studies focusing on predictor measurement, statistical analysis and 
the use of a standardized set of predictors.

Key words: Neuropathic pain, persistent pain, systematic review, literature search, predictors, 
quality assessment, ICF-model
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Persistence of neuropathic pain (NP) constitutes 
a considerable problem in current medical 
practice. NP, which is defined as pain arising as 

a direct consequence of a lesion or disease affecting 

the somatosensory system (1), is characterized by 
spontaneous pain with abnormal sensory symptoms 
(2-4). Both stimulus-evoked pain, which includes 
hyperalgesia and allodynia to mechanical or thermal 
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prognos*; and predict*. For PubMed the following 
terms were added: epidemiologic studies; prevalence; 
incidence; risk; causality; and etiology. For full electron-
ic search strategies, see Supplementary Table 1. One 
reviewer (SB) scanned the titles and abstracts and iden-
tified potentially relevant articles to be retrieved. Full-
text copies were obtained where there was uncertainty. 
Reference lists of retrieved articles were screened for 
additional articles. 

Inclusion and Exclusion Criteria
Studies were selected when the aim of the study 

was to determine predictors for persistence of pain in 
patients with NP syndromes aged 18 years or older. We 
searched for all possible predictors associated with persis-
tence of pain. Studies were excluded when the complaint 
of patients under study was not exclusively specified as 
neuropathic, and when only the efficacy of drugs was 
investigated as possible predictor of PNP. Also studies 
about phantom limb pain were excluded. Furthermore, 
animal studies, reviews, and case reports were excluded. 
Persistence of NP was accepted in case the outcome of 
the study was pain. Since there is inconsistency about the 
definition of persistent pain, we did not define a cut-off 
point for the start of persistent pain in advance. Also we 
did not discriminate between definitions and diagnostic 
tools used to define (neuropathic) pain. 

Quality Assessment 
Methodological quality evaluation was performed 

by 3 reviewers (SB, MP, MH), whereby each article was 
independently assessed by 2 reviewers following the cri-
teria of the “Quality Assessment of Reports of Prognos-
tic Studies” form, described by Veerbeek et al (13). This 
checklist consists of 27 items investigating 6 major risks 
of bias: study design, study attrition, predictor measure-
ment, outcome measurement, statistical analysis, and 
clinical performance/validity. For the complete checklist 
including explanations for scoring individual items, see 
Supplementary Table 2. Each item was graded positive, 
negative, or partial/unknown. Per domain, a low risk 
of bias was arbitrarily considered when ≥ 75% of the 
items within the domain were scored positive (13). The 
total score was the sum of all items graded as positive, 
with a maximum of 27 points. To determine the influ-
ence of the methodological quality of the studies on 
the reported predictors, predictors out of studies with a 
total score of ≥ 20 points (75% of the maximum score), 
were compared to predictors out of studies with a total 
score of ≥ 13 points (50% of the maximum score). For 

stimulation, and stimulus-independent pain, such as 
spontaneous pain described as shooting, lancinating, 
or burning (2,3,5), can occur. In 6 – 8% of the general 
population acute NP leads to persistent neuropathic 
pain (PNP) (6), impairing health-related quality of 
life and physical and mental health of patients (6,7). 
Different NP syndromes underlie PNP, such as post-
herpetic neuralgia (PHN), diabetic neuropathy, spinal 
cord injury, and post-traumatic neuralgia (2,4,6,8), but 
also precipitating factors, such as alcohol dependence, 
drug abuse, and the activity of chemokines, have been 
described in this context (9). Appropriate treatments 
targeting modifiable factors in high-risk patients could 
help prevent its persistence. However, knowledge about 
(modifiable) factors  that contribute to the persistence 
of NP is lacking, which makes NP-treatment a challenge 
for health care (10).

 To provide more insight into the recovery and prog-
nosis of NP, high-quality data that provide information 
about the predictors that contribute to the develop-
ment of PNP, is required. Information about predictors 
for PNP is available for several NP-disorders, such as 
PHN and post-thoracotomy pain. Earlier, by means of 
a Delphi-survey, we asked experts in the field of NP to 
give their opinion about potential predictors for PNP in 
general. Mainly psychological factors and factors relat-
ed to sensory disturbances were considered important 
(11). Also, recently, we provided a general overview 
of predictors for development of PNP described in the 
literature (12). Without applying any quality weighting, 
the most common predictors for the development of 
PNP were older age, psychological factors, higher pain 
intensity, and sensory signs and symptoms. However, a 
quality-based appraisal of studies reporting predictors 
for PNP has not been performed yet. Therefore, we per-
formed this systematic review of the literature with the 
aim of determining the methodological quality of the 
studies on predictors for PNP and summarizing findings 
on predictors found in high-quality studies. 

Methods

Search Strategy
Studies were identified by searching the electronic 

databases PubMed, Embase, and Cochrane Library. 
Searches were restricted to English, French, German, 
and Dutch languages. Searches were conducted from 
the inception date of the databases to November 2014. 
The following search terms were used to search all da-
tabases: chroni*; persist*; neuropath*; neuralgi*; pain; 
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the purpose of this study which focused on high-quality 
articles, information about low-quality studies is pro-
vided in Supplementary Table 3. Reviewers performing 
the assessments were not blinded to author names, 
institutions, or journal of publication. Discrepancies in 
quality ratings between reviewers were resolved during 
a consensus meeting. All percentages were rounded to 
the nearest whole number.

Data Extraction
One reviewer (SB) extracted the following data 

from the included studies: study population, gender 
and age, study design, NP disease, definition of (persis-
tent) NP, duration of follow-up, and statistical analysis 
used. Effect sizes as odds ratios (OR), hazard ratios 
(HR), relative risks (RR) and prevalence ratios (PR), 95% 
confidence interval, and measurement tool of reported 
predictors were also extracted when available. In some 
cases the effect size was not available, but sufficient 
other data existed (Beta, standard error) to calculate 
the effect size and associated confidence intervals. A 
factor was considered to be a predictor where there was 
a significant effect or where the authors described this 
as such. A factor was considered to be a non-predictor 
where the effect was not significant. 

In the results section, the extracted predictors 
will be described according to the different follow-up 

periods where these were provided in the articles. 
To categorize predictors in different levels of human 
functioning, we used the International Classification 
of Functioning, Disability and Health (ICF) model as a 
framework (14,15). 

Results

Study Inclusion
In total, 2,434 eligible articles were found. Search-

ing the reference lists of these articles, an additional 
162 articles were retrieved. There were 2,459 articles 
excluded because the article was a review, the study 
population was not specified as NP patients, the ar-
ticles did not assess predictive factors, or the article was 
in a language other than English, French, German, or 
Dutch. The full texts of the remaining 137 studies were 
examined. Finally, 46 studies met the inclusion criteria 
and were included in this systematic review, comprising 
7 randomized controlled trials (RCTs), 32 prospective 
studies, 4 retrospective studies, and 3 cross-sectional 
studies. The other 91 articles were excluded because 
the study population was not specified as NP patients, 
the article did not assess predictive factors for PNP, the 
study was performed with children, or because the 
article was a review. For details of article selection, see 
Fig. 1. 

Fig.1. Flow diagram of  included studies.
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Study Characteristics
The number of participants included in the 46 

identified studies ranged from 19 (16) to 3,312 (17), 
with a total of 19,394 participants. The identified ar-
ticles can be classified into 4 different NP-syndromes: 
PHN (35 studies), radicular pain and sciatica (3 studies), 
postsurgical pain (post-thoracotomy pain, persistent 
postsurgical pain, and post-mastectomy pain syndrome) 
(6 studies), and other types of NP (2 studies about PNP 
after oxaliplatin neurotoxicity and complex regional 
pain syndrome). Eight studies provided a specified defi-
nition of NP (17-24). 

The definition of PNP and follow-up duration var-
ied between studies. In 7 studies a specific pain inten-
sity (with a validated pain scale) (19,21,25-29) was used 
to define PNP, whereas other studies used a specific 
pain duration. The follow-up duration between stud-
ies ranged from one month (19,30-34) to 9 years (35); 
a follow-up duration of 3 months was most frequently 
used (16,22,24-26,28,29,32,36-42). In 3 studies the dura-
tion of follow-up was not specified (17,43,44). 

Quality Assessment
Table 1 shows the quality scores on each item as 

well as the total scores of each study. As none of the 
articles addressed the quality criterion “external valida-
tion,” this criterion was excluded from further analyses. 
Most studies had a high risk of bias; the median meth-
odological quality score for the evaluated studies was 
14 points (SD 4.3), with a range of 6 to 22 points. Seven 
(15%) of the 46 studies were of high methodological 
quality (score ≥ 20 points) (21,22,29,33,36,45,46).

Study Design
Half of the included studies properly described the 

sampling frame and recruitment procedure. Both inclu-
sion and exclusion criteria were reported by 45% of the 
studies. The baseline characteristics of gender, age, and 
pre-existing pain were described in 72% of the studies. 
In 80% a prospective design was used. Of the included 
studies, 39% received a positive score on ≥ 75% of the 
items in the domain “study design.”

Study Attrition
In 67% of the included studies the number of 

patients lost to follow-up was reported and did not ex-
ceed 20% of the study population. Reasons for loss to 
follow-up were reported in 46% of the studies. In case 
of missing values, 22% used an appropriate method to 
deal with missing data. Overall, 20% of the included 

studies received a positive score on ≥ 75% of the items 
in the domain “study attrition.”

Predictor Measurement
Seventy-one percent of the identified studies clear-

ly described all candidate predictors and 59% measured 
one or more candidate predictors with a valid and 
reliable method. Only 33% stated cut-off points with 
rationale for all possible predictors. In total, 41% of the 
included studies received a positive score on ≥ 75% of 
the items in the domain “predictor measurement.”  

Outcome Measurement
A clear definition of the outcome of interest 

was stated in 94% of the studies. A valid and reliable 
method for measuring the outcome was used in 57%, 
as well as the use of a coding scheme and cut-off points. 
For the domain “outcome measurement,” 59% of the 
articles scored positive on ≥ 75% of the items.

Statistical Analysis
In 44% of the articles the strategy for model build-

ing was described. A sufficient sample size was seen in 
37% of the included studies. Only in 22% of the articles 
was the univariable analysis shown, while 50% properly 
presented the multivariable model with point estimates 
and confidence intervals. The domain “statistical analy-
sis” received a positive score on ≥ 75% of the items in 
only 15% of the included studies. 

Clinical Performance/internal Validity
Clinical performance was tested in 20% of the 

identified articles, while only 4% used appropriate 
techniques to assess internal validity. None of the 
articles validated the model in a second independent 
group of patients. None of the studies scored positive 
on ≥ 75% of the items in this domain. 

Predictors for Persistent Neuropathic Pain
The main characteristics (predictors, non-predic-

tors, and effect sizes) of the high-quality studies can be 
found in Table 2. (For information about low-quality 
studies see Supplementary Table 3. Not all references 
in the Supplementary Table 3 are included in the main 
article. Therefore, see Supplementary Table 3 for addi-
tional references of low quality studies). 

Predictors for Persistent Neuropathic Pain in High-
Quality Studies

Seven high-quality studies were identified 
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(21,22,29,33,36,45,46). Three of them, Bouhassira et 
al (36), Opstelten et al (29), and Parruti et al (33), de-
scribed predictors for PHN at 3 (29,36) months follow- 
up and one and 3 (33) months follow-up. They found 
older age, male gender, current or former smoker, 
trauma at the site of lesion 6 months before enrollment 
(defined as any type of trauma at the site of lesions, 
such as contusions, burnings, wounds, poly-traumas 
involving the reactivation site, recalled by the patient), 
more neuropathic characteristics (a positive Douleur 
Neuropathique 4 questionnaire (DN4) test), missed 
antiviral prescription, lower health status, higher acute 
pain severity, and shorter rash duration to be predic-
tive. These predictors can be divided over the catego-
ries personal factors, environmental factors, functions 
and structures, and health-related quality of life of the 
ICF-model. Older age and a higher acute pain severity 
were found to be predictors in all 3 studies. 

One identified high-quality study was found for 
lumbosacral radicular syndrome (45), which described 
negative outcome expectancies, pain-related fear of 
movement, and passive pain coping as predictors for 
PNP after 6 months. All these predictors fell in the psy-
chological category and can therefore be classified as 
personal factors. 

Three high-quality studies were found in the area 
of postsurgical pain (21,22,46). Masselin-Dubois et al 
(22) reported pain at 2 days (defined as pain higher 
than 3 on the Visual Analogue Scale [VAS]) and breast 
surgery compared to knee surgery as predictors for PNP. 
In the study of Martinez et al (46), the area of second-
ary hyperalgesia at 48 hours and neuropathic character-
istics were revealed to be predictive factors. Johansen 
et al (21) found psychological distress and a higher 
body mass index, hypoesthesia, and hyperesthesia to 
be predictive for persistent postsurgical pain. Nearly 
all predictors for postsurgical NP fall in the ICF-domain 
functions and structure. Only psychological distress is a 
personal factor. 

In total, 34 possible predictors were evaluated, of 
which 18 were found to be a significant predictor in the 
ICF-domains personal factors (7), environmental factors 
(2), functions and structure (8), and participation and 
health-related quality of life (1). Only higher acute pain 
severity was frequently reported as a predictor (in 4 out 
of 7 studies) and female gender was frequently found 
to be a non-predictor (evaluated in 4 out of 7 studies). 
However, the evaluated predictors show small effect 
sizes.

Comparison of Predictors and Non-Predictors 
Between High- and Low-Quality Studies

In total, 140 possible predictors were measured in 
39 low-quality studies. Of these, 53 were found to be 
a significant predictor. For PHN, most predictors were 
found in the ICF-categories personal factors and func-
tions and structure, with mainly PHN-specific factors in 
the last category. The emphasis of other NP-syndromes 
is directed more towards psychological factors (ICF-
category personal factors). 

Due to the small number of high-quality studies (n 
= 7; 15%) evaluated in this review, the large diversity 
of predictors, and the fact that most predictors were 
only evaluated in one study, no clear comparison can be 
made between low- and high-quality studies. However, 
based on absolute numbers of evaluated predictors, 
the predictors chosen to be evaluated in high-quality 
studies were predominantly in the domain of personal 
factors, whereas in low-quality studies the focus was 
mainly directed towards functions and structures. In 
both high- and low-quality studies the categories ac-
tivities, participation, and health related quality of life 
received less attention. 

For both high- and low-quality studies, older age 
was consistently found in most studies to be a predictor 
for PNP (in 2 out of 3 high-quality studies and in 20 out 
of 29 low-quality studies). Also higher acute pain sever-
ity was frequently assessed and found to be a predictor 
in 2 high-quality studies and in 15 out of 20 low-quality 
studies. 

The Influence of Methodological Quality
The results described above were based on studies 

that reached the level of 75% of the maximum quality 
score. To determine whether methodological quality 
would influence the number and type of predictors, we 
also evaluated the outcome (number and type of pre-
dictors) using a lower cut-off point for methodological 
quality (50% of the maximum quality score). In this case, 
18 additional studies could be added as high-quality 
(16,23,25-28,32,37-39,41,44,47-52), which resulted in a 
total of 25 high-quality studies (Supplementary Table 
3) wherein 130 different predictors were considered, of 
which 48 were reported to be statistically significant. 
Most of these predictors fell in the ICF-domain func-
tions and structure (23), followed by personal factors 
(17), environmental factors (5), and participation and 
health-related quality of life (3). When these predictors 
were compared to the already described predictors in 
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Table 1, the areas of the ICF where predictors were 
found remain equal, although the focus moved to func-
tions and structure. However, the evidence of older age 
and acute pain severity to be predictive factors for PNP 
is strengthened. 

discussion 
The aim of the present review was to provide a 

systematic overview of predictors for PNP. Only 7 in-
cluded studies were of high quality, which resulted in 
10 predictive factors for PHN (older age, male gender, 
smoking, trauma at the site of lesion 6 months before 
enrollment, missed antiviral prescriptions, higher acute 
pain severity, more neuropathic characteristics, higher 
rash severity, shorter rash duration, and lower health 
status), 3 predictors for persistence of radicular pain 
(negative outcome expectancies, pain-related fear of 
movement, and passive pain coping) and 8 predictors 
for postsurgical pain (psychological distress, higher 
body mass index, pain at 2 days (VAS > 3), breast cancer 
surgery compared to knee surgery, area of secondary 
hyperalgesia at 28 hours, neuropathic characteristics, 
hypoesthesia and hyperesthesia). Although these pre-
dictors were found to be related with the occurrence 
of PNP, most of them have shown low effect sizes which 
limits their use in the prediction of PNP. Furthermore, 
more high-quality studies for each NP-disorder are war-
ranted to compare predictors across different disorders. 
Additionally, the small number of high-quality studies 
identified prohibits generalization of these results to 
NP in general. The knowledge of predictors for PNP 
may improve treatment of NP when these predictive 
factors can be modified and targeted for treatment. 
Of the predictors found in this review, smoking, higher 
acute pain intensity, psychological factors, higher body 
mass index, and health status can be considered modifi-
able factors. 

To answer the question whether methodological 
quality influences the outcome, we lowered the cut-off 
score for high-quality to 50% of the maximum quality 
score which resulted in 18 more high-quality studies. 
This lower cut-off point resulted in a higher number 
of predictors in the ICF-domain functions and structure 
instead of personal factors, and a strengthening of the 
evidence for older age and a higher acute pain severity 
as predictive factors for PNP.  

Only 7 out of 46 studies were assessed as high-
quality. The main methodological limitations in the 
included articles were related to study attrition, predic-
tor measurement, statistical analysis, and clinical per-

formance. The criterion external validation appeared to 
be the only item that was not scored positive in any of 
the studies, which suggests that this criterion is prob-
ably inapplicable or at least very difficult to apply in 
prognostic studies of pain. The outcome measurements 
were best described and analyzed, although there was 
a large heterogeneity with regard to the duration of 
follow-up and follow-up measurement. We found con-
siderable inconsistency with regard to the definition of 
NP between studies. Furthermore, in 2008 this defini-
tion was revised by Treede et al (1), but the few stud-
ies included in this review which were published after 
this period did not incorporate this new definition. For 
instance, definitions used were “the presence of docu-
mented sensory symptoms in the zoster dermatome” 
(19), “intense leg pain in an area served by 1 or more 
spinal nerve roots and is occasionally accompanied by 
neurological deficits” (23), “low back pain radiating be-
low the knee” (17), “a S-LANSS score (Leeds Assessment 
of Neuropathic Symptoms and Signs) of twelve or more” 
(24), and “objective sensory loss with distal distribution 
at the feet or hand associated with mild symptoms of 
limb” (18). Also, the cut-off point for persistence of NP 
differs between studies, which makes it difficult to com-
pare the individual predictors. For instance, a factor can 
be a predictor for PNP after 6 months but not after one 
month. For example, PHN is usually seen as persistent 
at 3 months after a rash onset (26,53), but some studies 
limit their follow-up measurement to 30 days, there-
fore the classification “persistent” may be questionable 
in these cases (19). Considering these shortcomings, 
there is a need for improvement of methodological 
quality of future prediction studies. A standardized use 
of the revised definition and an overall improvement of 
statistical analysis specified to prediction research may 
improve the quality of these studies in the future. 

Regarding the ICF-domains, personal factors and 
functions and structures were most frequently exam-
ined as predictors and non-predictors. However, the 
personal factors older age, male gender, and smoking 
were either found to be a predictor in high-quality stud-
ies, while female gender found to be a non-predictor 
in high-quality studies but was frequently considered 
predictive in low-quality studies. Activity, participation, 
and quality of life related factors were least frequently 
investigated. Reasons for the lack of predictors in these 
categories could be that authors consider these catego-
ries more as an outcome of pain rather than a trigger 
for persistence of pain and the fact that these factors 
are more difficult to measure. Therefore, more research 
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has to be performed to evaluate in what extent factors 
like health-related quality of life, participation, and 
physical activity can be considered predictors for PNP. 
Furthermore, lifestyle related factors were also infre-
quently evaluated. Smoking was reported as predictive 
factor in only one high-quality study. In low-quality 
studies, body mass index was researched once but was 
not found significant, and smoking twice. This suggest 
that smoking and a higher body mass index may have 
an influence on the persistence of NP, but more research 
has to reveal the extent of this influence. 

The large number of predictive studies in the field 
of PHN identified in our review shows the interest of 
predictive factors in research on this syndrome. How-
ever, this large number of studies could be the result 
of a higher incidence of PHN compared to other NP-
disorders (54) or because of the more uniform diagnosis 
of PHN. The limited amount of studies aiming to find 
predictors for the development of other NP syndromes 
indicates that still a lot of work has to be done in this 
area. A number of prediction studies in the field of per-
sistent pain in general are available, but are not, or are 
only partly, directed at NP (55-58). 

Limitations
This review has several limitations. First, there is a 

possibility that some publications were missed during 
the literature search due to poor indexing of predictor 
studies or publication bias. Second, only one reviewer 
performed the literature search. Also, several studies 
show predictive factors for treatment response in pa-
tients with different NP syndromes (59-62). However, 
these studies were also excluded in this review because 
the studied patients already had persistent pain at the 
start of the study. Studies about postoperative pain syn-
dromes were included, of which pain could be mixed 
(both neuropathic and nociceptive). Finally, the quality 
ratings are based on apparent quality as described in 
the articles, which means that a study could have used 
high-quality methods but not described it as such in the 
publication. Furthermore, the fact that we excluded the 

quality criterion external validation from the quality list 
does not mean that this criterion is not important in 
prediction research. In fact, external validation should 
ideally be conducted to determine the generalizability 
of the prognostic model. The checklist used to deter-
mine the quality of the studies also needs a critical 
note. The development of a valid and reliable checklist 
for prognostic studies is still in progress. The checklist 
of Veerbeek et al (13) is suitable for prognostic stud-
ies and therefore used in the present review. However, 
their checklist was based on prior systematic reviews of 
prognostic studies mainly in patients with stroke and 
was adopted to be used for prognostic models for pain 
patients.

conclusion

A large number of studies have been performed 
in search of predictors for persistence of NP, although 
mainly of low-quality and in the area of PHN. High-
quality studies are therefore warranted for PHN as well 
as for other NP-disorders. Improvement is required with 
regard to the assessment of predictors, the statistical 
analysis, and clinical performance. Furthermore, the 
revised definition of NP should be used consistently. 
The results show that predictors and non-predictors are 
now mainly focused on personal factors and functions 
and structure, with indications for differences between 
high- and low-quality studies. Therefore, with the use 
of a standardized set of predictors in all ICF-domains 
the predictive value of activities and participation can 
also be assessed. Although health-related quality of life 
is frequently used as an outcome factor of NP, this fac-
tor may also be related to persistence of NP and there-
fore should be evaluated in future prediction research. 
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Search in PubMed (MEDLINE)
(chroni*[tiab] OR persist*[tiab] OR (chronic disease[mesh]))
(neuropath*[tiab])
(neuralgia[mesh] OR neuralgi*[tiab])
(pain*[tiab] OR pain[mesh])
((((("Epidemiologic Studies"[mesh] OR risk[mesh]) OR prognosis[mesh] OR prognos*[tiab]) OR predict*[tiab]) OR (Prevalence[mesh] 
OR Epidemiology[mesh] OR epidemiology[subheading])) OR incidence[mesh]) OR (causality[mesh] OR etiology[subheading])
case reports[pt]
review[pt]
((1 AND 2 AND 4) OR (1 AND 3))
8 AND 5
(8 AND 5) NOT (animals[mh] NOT humans[mh]))
10 NOT (6 OR 7)
10 NOT (6 OR 7) Limits: English, French, German, Dutch 

Search in Embase
neuralgia/exp
neuralgi*:ab,ti
neuropath*:ab,ti
persist*:ab,ti
chroni*:ab,ti
pain/exp 
pain*:ab,ti
prediction and forecasting/exp 
predict*:ab,ti
prognosis/exp 
prognos*:ab,ti
((((4 OR 5) AND 3) AND (6 OR 7)) OR ((1 OR 2) AND (4 OR 5)))
(12 AND (8 OR 9 OR 10 OR 11))

Search in Cochrane
chroni*:ti,ab,kw
persist*:ti,ab,kw
neuropath*:ti,ab,kw
neuralgi*:ti,ab,kw
pain*:ti,ab,kw
(((1 OR 2) AND 3 AND 5) OR (4 AND (1 OR 2)))

Supplementary Table I: Search strategies in all databases
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 Supplementary table II: Quality assessment of reports of prognostic studies [1] 

 
OUTCOME STRATEGIES  SCALE CRITERIA 
Study design 
D1 Source population and recruitment  Y/N/? Positive when sampling frame (e.g. hospital-based, community-based, primary 

care) and recruitment procedure (place and time-period, method used to identify 
sample) are reported.  

D2 Inclusion and exclusion criteria  Y/? Positive if both the inclusion and exclusion criteria are explicit described.  
D3 Important baseline key 

characteristics of study sample  
Y/? Positive if the following key characteristics of the sample are described: gender, 

age, pre-existing pain.  
D4 Prospective design Y/N/? Positive when a prospective design was used, or in case of a historical cohort in 

which prognostic factors are measured before the outcome is determined.  
D5 Inception cohort Y/N/? Positive if observation started at a uniform time point. 
D6 Information about treatment  Y/N/? Positive if information on treatment during observation period is reported (e.g. 

(para)medical, usual care, randomized, etc.). 
Study attrition 
A1 Number of loss to follow-up Y/N/? Positive if number of loss to follow-up during period of observation did not 

exceed 20%.  
A2 Reasons for loss to follow-up Y/N/? Positive if reasons for loss to follow-up are specified, or there was no loss to 

follow-up.  
A3 Methods dealing with missing data Y/N/? Positive, if in case of missing values the method of dealing with missing values 

is adequate (e.g. multiple imputation), or there are no missing values.  
A4 Comparison completers and non-

completers  
Y/N/? Positive if article mentions that there are no significant differences between 

participants who completed the study and who did not, concerning key 
characteristics gender, age and pre-existing pain and candidate predictors and 
outcome, or there was no loss to follow-up. Negative if there are clear 
differences. 

Predictor measurement 
P1 Definition of predictors Y/? Positive if the article clearly defines or describes all candidate predictors 

(concerning both clinical and demographic features).  
P2 Measurement of predictors reliable 

and valid 
Y/N/? Positive if ≥1 candidate predictors are measured in a valid and reliable way, or 

referral is made to other studies which have established reliability and validity. 
P3 Coding scheme and cut-off points Y/N/? Positive if coding scheme for candidate predictors were defined, including cut-

off points and rationale for cut-off points was given; or if there was no 
dichotomization or classification. Negative when median is used as cut-off 
point. 

P4 Data presentation Y/N/? Positive if frequencies or percentages or mean (SD/CI), or median (IQR) are 
reported of all candidate predictors.  

Outcome measurement 
O1 Outcome(s) defined Y/N/? Positive when a clear definition of the outcome(s) of interest is presented.  
O2 Measurement of outcome(s) reliable 

and valid 
Y/N/? Positive when outcome is measured in a valid and reliable way, or there is 

referred to other studies which have established reliability and validity. 
O3 Coding scheme and cut-off points 

described 
Y/N/? Positive if coding scheme of the outcome was defined, including cut-off points 

and rationale for cut-off points was given; or if there was no dichotomization.  
O4 Appropriate end-points of 

observation 
Y/N/? 
 

Positive if observation was obtained at a fixed moment after inclusion, negative 
when variable observation moments where used between patients. 

O5 Data presentation Y/N/? Positive if frequencies or percentages or mean (SD/CI) or median (IQR) are 
reported of one of the main outcome measure.  

 Statistical analysis  
S1 Strategy for model building 

described 
Y/N/? Positive if the method of the selection process for multivariable analysis is 

presented (e.g. forward, backward selection, including p-value).  
S2 Sufficient sample size Y/N/? Positive if in logistic regression analysis number of patients with a positive or 

negative outcome (event) per variable is adequate, i.e. is equal to or exceeds 10 
events per variable in the multivariable model (EPV), or in case of linear 
regression analysis, N is ≥100.  

S3 Presentation univariable analysis Y/N/? Positive if univariable crude estimates and confidence intervals (β/SE, OR/CI, 
RR, HR) are reported. Negative when only p-values or correlation coefficients 
are given, or if no tests are performed at all. 

S4 Presentation multivariable analysis Y/N/? Positive if for the multivariable models point estimates with confidence intervals 
(β/SE, OR/CI, RR, HR,) are reported. 

S5 Continuous predictors Y/N/? Positive if continuous predictors are not dichotomized in the multivariable 
model.  

Clinical performance/validity  
C1 Clinical performance  Y/? Positive if article provides information concerning ≥1 of the following 

performance measures: discrimination (e.g. ROC), calibration (e.g. HL statistic), 
explained variance, clinical usefulness (e.g. sensitivity, specificity, PPV, NPV) 

C2 Internal validation Y/N/? Positive if appropriate techniques are used to assess internal validity (e.g. cross-
validation, bootstrapping), negative if split-sample method was used. 

C3 External validation  Y/? Positive if the prediction model was validated in a second independent group of 
comparable patients.  

Y, Positive, 1 point; N, Negative, 0 points; ?, Partial/unknown 
 

1. Veerbeek JM, Kwakkel G, van Wegen EE, Ket JC, Heymans MW. Early prediction of outcome of activities of daily 

living after stroke: a systematic review. Stroke 2011;42:1482-1488. 

Supplementary Table II: Quality assessment of  reports of  prognostic studies (1)
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Supplementary Table III (cont): Characteristics and predictors for persistence of  neuropathic pain of  included low-quality studies 
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Supplementary Table III (cont): Characteristics and predictors for persistence of  neuropathic pain of  included low-quality studies 
A

rt
Q

as
Pa

tie
nt

 g
ro

up
St

ud
y 

de
si

gn
D

ef
in

iti
on

 P
N

P 
+ 

fo
llo

w
-u

p
St

at
is

tic
al

 a
na

ly
si

s
Pr

ed
ic

to
rs

/N
on

-P
re

di
ct

or
s

Ef
fe

ct
 

95
%

 C
I

M
ea

su
re

m
en

t

D
ec

ro
ix

 2
00

0 
(8

)
15

N
=1

19
1

C
O

H
 P

N
ot

 co
m

pl
et

ely
 

sp
ec

ifi
ed

, f
ol

lo
w

-
up

 w
as

 u
nt

il 
6 

m
on

th
s (

PH
N

)

C
ox

's 
pr

op
or

tio
na

l 
ha

za
rd

s m
od

el
Pr

ed
ic

to
rs

O
ld

er
 ag

e
H

ig
he

r p
ai

n 
se

ve
rit

y 
ba

se
lin

e
H

ig
he

r i
nt

en
sit

y 
pr

od
ro

m
al

 p
ai

n

H
R 

1.
91

- H
R 

1.
78

1.
71

-2
.1

2
- 1.

53
-2

.0
7

18
-5

0 
yr

sv
s ≥

50
yr

s
M

od
er

at
e/

se
ve

re
Se

ve
re

/v
er

y 
se

ve
re

 v
s 

no
n/

m
ild

N
on

-P
re

di
ct

or
s

Zo
ste

r t
yp

e
C

on
co

m
ita

nt
 n

eu
ro

lo
gi

ca
l d

iso
rd

er
s

Pr
es

en
ce

 o
f p

ro
dr

om
al

 p
ai

n
Ab

no
rm

al
 se

ns
at

io
ns

 p
rio

r t
o 

stu
dy

 en
tr

y
Ti

m
e f

ro
m

 ra
sh

 o
ns

et
 an

d 
st

ar
t o

f t
re

at
m

en
t

- H
R 

1.
10

-

- 0.
92

-1
.3

3

- -

H
ar

di
ng

 1
98

7 
(9

)
15

N
=7

1;
 m

ea
n 

ag
e 6

3,
2 

yr
s; 

45
 fe

m
al

e
C

O
H

 P
Pr

es
en

ce
 o

f 
co

nt
in

uo
us

 o
r 

fre
qu

en
t p

ai
n 

at
 

or
 af

te
r 6

 m
on

th
s 

(P
H

N
)

Pa
ire

d 
t-t

es
t

Pr
ed

ic
to

rs
O

ld
er

 ag
e

H
ig

he
r V

A
S-

sc
or

e >
60

 y
rs

P<
0.

05
P<

0.
05

- -
>7

0 
yr

s
VA

S 
10

0m
m

N
on

-P
re

di
ct

or
s

G
en

de
r

O
cu

la
r i

nv
ol

ve
m

en
t

N
as

oc
ili

ar
y 

ne
rv

e i
nv

ol
ve

m
en

t
Lo

ng
er

 ra
sh

 d
ur

at
io

n
H

ig
he

r r
as

h 
se

ve
rit

y

P>
0.

05
P>

0.
5

P>
0.

1
P>

0.
05

P>
0.

1

Ku
ro

ka
w

a 
20

02
 (1

0)
15

N
=2

63
; m

ea
n 

ag
e 5

9 
yr

s; 
13

6 
fe

m
al

e
C

O
H

 P
Pa

in
 af

te
r 3

 
m

on
th

s (
PH

N
)

U
np

ai
re

d 
t-t

es
t

Pr
ed

ic
to

rs
O

ld
er

 ag
e

H
yp

oe
st

he
sia

D
ist

ur
be

d 
sle

ep

P 
<0

.0
1

P<
0.

01
P<

0.
01

≥ 
60

 y
rs

N
on

-P
re

di
ct

or
s

G
en

de
r

A
ffe

ct
ed

 re
gi

on
U

nd
er

ly
in

g 
di

se
as

e
Im

m
un

od
ef

ic
ie

nc
y

Er
os

io
n

U
lc

er
Sc

ar
G

en
er

al
iz

ed
 ra

sh
A

llo
dy

ni
a

G
ra

de
 o

f e
ry

th
em

a
C

on
co

m
ita

nt
 m

ed
ic

at
io

ns

- - - - - - - - - - -

- - - - - - - - - - -

Pe
te

rs
en

 2
01

0 
(1

1)
15

N
=9

4;
 P

H
N

: m
ed

ia
n 

ag
e 7

0 
yr

s, 
57

%
 fe

m
al

e; 
no

 P
H

N
: m

ed
ia

n 
ag

e 6
7 

yr
s, 

59
%

 fe
m

al
e

C
O

H
 P

Pa
in

 6
 m

on
th

s 
af

te
r r

as
h 

on
se

t
M

ix
ed

 ef
fe

ct
s 

ba
ck

w
ar

d 
re

gr
es

sio
n 

m
od

el

Pr
ed

ic
to

rs
H

ig
he

r a
ve

ra
ge

 d
ai

ly
 p

ai
n 

ba
se

lin
e

C
ol

d 
de

te
ct

io
n 

as
ym

m
et

ry
O

R 
1.

8
O

R 
1.

18
1.

2-
2.

6
1.

03
-1

.3
5

VA
S 

10
0m

m
  l

as
t 4

8h
TS

A
 II

 th
er

m
al

 se
ns

or
y 

an
al

yz
er

 

N
on

-P
re

di
ct

or
s

A
llo

dy
ni

a
Th

er
m

al
 se

ns
or

y 
as

ym
m

et
ry

W
ar

m
 d

et
ec

tio
n 

as
ym

m
et

ry
H

ea
t p

ai
n 

de
te

ct
io

n 
as

ym
m

et
ry

To
ta

l c
ap

sa
ic

in
 re

sp
on

se

- - - - - -

- - - - - -

TS
A

 II
 th

er
m

al
 se

ns
or

y 
an

al
yz

er



www.painphysicianjournal.com  449

Predictors of Persistent Neuropathic Pain

Supplementary Table III (cont): Characteristics and predictors for persistence of  neuropathic pain of  included low-quality studies 
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Supplementary Table III (cont): Characteristics and predictors for persistence of  neuropathic pain of  included low-quality studies 
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