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ABSTRACT 1 

Purpose: The primary goal of this study was to compare the health-related quality of life (HRQoL) of 2 

people with lumbar radiculopathy to age- and sex-adjusted population norms. Additionally, it aimed 3 

to explore the associations between the HRQoL difference scores, and measures related to pain 4 

cognitions, pain intensity and endogenous nociceptive modulation. 5 

Methods: Using answers from the Short Form 36-item Health Survey and UK population norms, SF-6D 6 

difference scores were calculated. A one-sample t-test was used to assess the SF-6D difference scores. 7 

Univariate and multivariate regression analyses were used to assess the associations between SF-6D 8 

difference scores and pain intensity (Visual Analogue Scale (VAS) for back and leg pain), pain cognitions 9 

(Pain Catastrophizing Scale (PCS), Tampa Scale for Kinesiophobia (TSK), Pain Vigilance and Awareness 10 

Questionnaire (PVAQ)), and correlates for endogenous nociceptive modulation using Quantitative 11 

Sensory Testing. 12 

Results: 120 people with lumbar radiculopathy scheduled for surgery were included in this study. The 13 

mean SF-6D difference score of -.26 [SD=.09] was found to be significantly less than 0 [95%CI: -.27 to -14 

.24]. Univariate analyses showed a significant influence from PCS, TSK and PVAQ on the SF-6D 15 

difference scores. The final multivariate regression model included PCS and PVAQ, with only PCS 16 

maintaining a statistically significant regression coefficient [b=-.002; 95%CI: -.004 to -.001]. 17 

Conclusions: People diagnosed with lumbar radiculopathy report significantly lower HRQoL scores 18 

when compared with age- and sex-adjusted UK norm values. Even though all examined pain cognitions 19 

were found to have a significant association, pain catastrophizing showed the most significant relation 20 

to the SF-6D difference scores. 21 

 22 

 23 

 24 
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INTRODUCTION 1 

Low back pain (LBP) is a common health problem with lifetime prevalence rates in the general 2 

population ranging from 39 to 80%.[1-4] Additionally, 5-10% of patients who have LBP also 3 

suffer from lumbar radiculopathy.[2,3] It is already established that LBP negatively affects 4 

patients’ health-related quality of life (HRQoL).[5,6] Moreover, given that HRQoL is 5 

representing one’s overall physical, mental and social well-being, it is rightly considered an 6 

important patient-centered outcome. Therefore, additional insights in factors related to 7 

HRQoL would be highly relevant, as they can provide an excellent starting point for future 8 

treatments aiming to improve patients’ HRQoL. 9 

 10 

So far, HRQoL in people with lumbar radiculopathy has only been compared to other spinal 11 

pathologies. For example, a recent systematic review compared pre- and postoperative 12 

HRQoL values of different spinal pathologies, including lumbar radiculopathy.[7] For people 13 

with lumbar radiculopathy in particular, the systematic review reported preoperative health 14 

utility values of .517 and .417 on the Short Form-6D (SF-6D) and EuroQol-5D (EQ-5D) 15 

respectively.[7] Both the SF-6D and the EQ-5D are preference-based instruments used to 16 

measure HRQoL.[7-9] Although 1 represents full health for both questionnaires, scores for the 17 

SF-6D can range from .296 to 1, while the range of scores for the EQ-5D goes from -.594 to 1 18 

for the UK population.[9,7,10] In the same systematic review, pooled data showed that people 19 

with lumbar radiculopathy report similar preoperative SF-6D scores to people diagnosed with 20 

other spinal pathologies, such as lumbar stenosis and cervical radiculopathy.[7] Additionally, 21 

an earlier study compared HRQoL values between people with lumbar radiculopathy and 22 

people diagnosed with sacroiliac syndrome and reported no significant difference between 23 

both groups.[11]  24 
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However, as previous research only focused on HRQoL in people with lumbar radiculopathy 1 

relative to other spinal pathologies, a comparison between HRQoL values of people with 2 

lumbar radiculopathy and the general population is still lacking. As such, it remains challenging 3 

to put health utility values of this patient group in a relevant perspective, not only comparing 4 

it with other pathologies but also with a broader population. Thus, a comparison between 5 

people with lumbar radiculopathy and the general population is warranted to gain further 6 

insight into the impact of lumbar radiculopathy on patients’ lives.  7 

 8 

So far, various patient-related factors have been investigated in relation to HRQoL in different 9 

populations.[12,6,13-15] As such, self-reported pain intensity has been shown to negatively 10 

correlate with HRQoL in patients suffering from chronic pain.[16,17] Moreover, experimental 11 

pain sensitivity measures, such as pressure pain thresholds, were also found to have a 12 

significant association with poor HRQoL outcomes in various groups of people diagnosed with 13 

chronic musculoskeletal pain.[18,19] Additionally, previous studies indicated that maladaptive 14 

pain-related cognitive factors, or pain cognitions, also influence HRQoL in different patient 15 

groups.[20-25] Pain catastrophizing is described as “feelings of helplessness, active 16 

rumination, and excessive magnification of cognitions and feelings toward the painful 17 

situation” and was found to have a strong negative influence on the HRQoL of patients with 18 

chronic musculoskeletal pain.[21,22,20] Kinesiophobia, or “pain-related fear of movement”, 19 

is negatively associated with HRQoL in patients with chronic LBP and musculoskeletal pain.[23-20 

25] Moreover, higher levels of kinesiophobia predicted lower levels of HRQoL six months later, 21 

albeit with limited evidence.[25] Hypervigilance to pain is described as “an enhanced state of 22 

sensory sensitivity accompanied by an exaggerated scan or search for threatening 23 

information”, and was shown to be associated with higher levels of disability and thus lower 24 



8 
 

levels of (daily) functioning in various patient groups.[26,27] However, to the best of our 1 

knowledge the direct association between hypervigilance and HRQoL in patients with chronic 2 

musculoskeletal pain has not been investigated yet. Although they have been shown to 3 

influence functioning in patients with chronic musculoskeletal pain, so far nor pain intensity, 4 

nor pain cognitions, have been studied in relation to HRQoL in people with lumbar 5 

radiculopathy. Moreover, given the established negative association between these pain 6 

cognitions and HRQoL in other patient groups with chronic musculoskeletal pain, it will be 7 

worthwhile to examine them as associating factors to the expected difference in HRQoL 8 

between patients with lumbar radiculopathy and the general population. In turn, this will 9 

provide a first exploratory step in investigating influencing factors of HRQoL in this patient 10 

group.  11 

 12 

Furthermore, there has been a growing interest in endogenous nociceptive modulation in 13 

chronic pain research.[28-32] Endogenous pain modulatory processes encompass various 14 

actions that the central nervous system can use to reduce (e.g. inhibition) or augment (e.g. 15 

facilitation) a painful sensation.[33] Dysfunctions in these processes are suggested to be part 16 

of the underlying mechanism of central sensitization in patients with chronic pain.[34,35] It is 17 

suggested that this hyperexcitability is present in a number of chronic pain conditions, 18 

including chronic LBP.[36,35,37,38] A recent study in patients undergoing spinal fusion surgery 19 

reported on the predictive quality of preoperative signs of central sensitization on disability 20 

and HRQoL following the surgery.[39] Furthermore, dysfunctional endogenous nociceptive 21 

modulation has been found to be associated with negative HRQoL outcomes in various patient 22 

groups.[40,18] In addition, a previous study with healthy people found that correlates of 23 

endogenous nociceptive modulation (e.g., conditioned pain modulation) is significantly 24 
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associated with a person’s HRQoL.[41] Moreover, it is even proposed that the individual 1 

differences in endogenous nociceptive modulation are important in shaping a person’s 2 

HRQoL.[41] Thus, it might be worthwhile to study the association between correlates of 3 

dysfunctional nociceptive processing and HRQoL in people with lumbar radiculopathy. 4 

 5 

For the reasons outlined above, the present study aims at examining the HRQoL of people 6 

diagnosed with lumbar radiculopathy relative to the general population. Additionally, the 7 

second aim of this study is to explore relationships between pain intensity, pain cognitions 8 

and endogenous nociceptive modulation and the difference in HRQoL between people 9 

diagnosed with lumbar radiculopathy and the general population. Therefore, this study will 10 

first compare the HRQoL of a group of people with lumbar radiculopathy to age- and sex-11 

adjusted population norms. Next, associations between potential HRQoL differences from the 12 

norm in people with lumbar radiculopathy and pain cognitions, pain intensity and endogenous 13 

nociceptive modulation will be investigated. 14 

 15 

METHODS 16 

Design & setting 17 

This cross-sectional study is a secondary analysis of baseline data of a multi-center randomized 18 

controlled trial (RCT) comparing the effect of perioperative back school versus brain school in 19 

patients undergoing surgery for lumbar radiculopathy. The extended protocol of this study 20 

has been published elsewhere.[42] The study trial was prospectively registered at 21 

ClinicalTrials.gov (NCT02630732) and ethical approval was granted by the Commission for 22 

Medical Ethics of the University Hospital Brussels/Vrije Universiteit Brussel. 23 
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Patient sample 1 

All patients that were clinically screened for lumbar radiculopathy and scheduled for surgery 2 

(between June 2016 and April 2019) at the UZ Brussel, AZ St Dimpna (Geel) or AZ St Maarten 3 

(Mechelen), Belgium, fulfilling the inclusion criteria of the original randomized controlled trial 4 

were asked to participate.[42] Patients specifically had to be scheduled for surgery for lumbar 5 

radiculopathy aiming to alleviate their lumbar nerve root compression, such as a lumbar 6 

(micro)discectomy or laminectomy. To be included patients had to be able to read and speak 7 

Dutch fluently, be between 18 and 65 years old, and had to continue their usual care 3 weeks 8 

before the surgery and during the trial. Patients were excluded when they were scheduled for 9 

surgery for any other condition, showed symptoms of cord compression, were diagnosed with 10 

a rheumatoid, endocrinological, neurological, psychiatric or other chronic disorder or illness 11 

characterized by uncontrollable pain. Additionally, patients who started a new treatment 12 

within the 6 weeks preceding the surgery, or had received either back or brain school in the 13 

past, were excluded from the original randomized controlled trial. An informed consent was 14 

collected for all 120 participants.  15 

Reference data for HRQoL 16 

To the best of our knowledge, no validated norm values are available for Flanders or Belgium, 17 

nor for neighboring countries, therefore, reference data for HRQoL were taken from the 18 

population norms for the United Kingdom (UK).[43] Of the internationally available norm data, 19 

these were deemed the most fitting for our target population. The selected norm data is 20 

divided per age and sex category. Details regarding the development of these population 21 

norms can be found elsewhere.[43] 22 

Outcome measures 23 
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The primary outcome measure encompasses the patients’ HRQoL, which was measured by 1 

means of a 6-dimensional health state classification (SF-6D). The SF-6D scores were derived 2 

from the Short-Form 36-item health survey (SF-36).[8] The SF-6D uses 6 out of the 8 multi-3 

item scales of the SF-36: physical functioning, role limitations due to physical or emotional 4 

problems, bodily pain, vitality, social functioning, and mental health. The original scales of 5 

‘role limitations due to physical problems’ and ‘role limitations due to emotional problems’ 6 

are combined into 1 scale, and the subscale of ‘general health’ is not used. SF-6D scores can 7 

be used as a continuous outcome with values ranging from .296 to 1.00, where .296 indicates 8 

the maximum impaired level on all 6 dimensions and 1.00 represents the least impaired level 9 

or “full health”.[44,10] Validity and reliability was tested for the Dutch version of the SF-36 10 

used in Flanders, Belgium, and proved to be satisfactory.[45,46] Only a small loss in 11 

discriminative and evaluative properties was reported when moving from multidimensional 12 

SF-36 outcome scores to a single index SF-6D score.[47] 13 

The Pain Catastrophizing Scale (PCS) was used to measure the patients’ catastrophic feelings 14 

and thoughts towards their painful situation. Total scores range from 0 to 52, with higher 15 

scores indicating more catastrophizing. The Tampa Scale for Kinesiophobia (TSK) was used to 16 

measure the patients’ pain-related fear of movement. Its total score can range from 17 to 68 17 

with higher scores indicating higher levels of kinesiophobia. The Pain Vigilance and Awareness 18 

Questionnaire (PVAQ) assesses the attention to, and awareness, consciousness, vigilance and 19 

observation of pain. Total scores can range from 0 to 90, with higher scores indicating more 20 

pain vigilance. The validity and reliability of the PCS, TSK and PVAQ have been considered 21 

sufficient in chronic pain populations.[48-54] 22 
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Pain intensity was evaluated via a self-reported Visual Analogue Scale (VAS) ranging from 0 1 

(“no pain”) to 100mm (“worst pain imaginable”) for both the symptomatic leg and lower back. 2 

It has been described as having good validity and reliability.[55] 3 

An indication of the effectiveness of endogenous nociceptive modulation was obtained via 4 

Quantitative Sensory Tests (QST) using electrical stimulation (Surpass LT stimulator, EMS 5 

Biomedical, Korneuburg, Austria). In the original trial, QST was performed on the Nervus 6 

Suralis of the symptomatic leg, the Nervus Suralis of the asymptomatic leg and the Nervus 7 

Medianus ipsilateral to the symptomatic leg.[42] However, as this study includes QST 8 

measures as a means to indicate potential dysfunctional endogenous nociceptive modulatory 9 

processes, only the measure of the distal asymptomatic site (i.e. Nervus Medianus) was 10 

included in the analyses.[56,30]  11 

 First, the electrical pain threshold was determined. Stimuli were given as a constant current 12 

rectangular pulse train consisting of 5 pulses at 250 Hz, each lasting 0.5 ms. For determining 13 

the threshold, stimulation started at 0 mA and was gradually increased by steps of 0.5 mA 14 

until the patients experienced the stimulus as unpleasant. This was repeated 3 times, with the 15 

reported threshold value being the mean score in mA. Next, a temporal summation protocol 16 

was used to give an indication of the level of nociceptive facilitation occurring, also known as 17 

the wind-up mechanism.[57,58] Patients were given 20 stimuli at 2 Hz and an intensity equal 18 

to the electrical pain threshold. Patients were asked to score their pain intensity at the 1st, 10th 19 

and 20th stimulus via a verbal Numeric Rating Scale (NRS) ranging from 0 (“no pain”) to 10 20 

(“worst pain imaginable”). The temporal summation effect was calculated by subtracting the 21 

score of the 1st from the 20th stimulus.[59] Third, the endogenous nociceptive inhibition was 22 

evaluated by means of a conditioned pain modulation paradigm (CPM), where for the first 23 
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part (Pre CPM) 20 stimuli with an intensity of 1.4 times the electrical pain threshold was given 1 

at intervals of 8 to 12 seconds. For the second part (Post CPM), a cold pressor task was added 2 

as the conditioning stimulus. Patients were asked to put their contralateral hand up to the 3 

wrist in a cold water bath circulating at 12°C (VersaCoolTM, Thermo Fisher Scientific Inc., 4 

Waltham, Massachusetts).[60] NRS scores for the electrical stimulation were obtained 5 

following each bout of 20 stimuli. The CPM effect was quantified as the relative difference in 6 

NRS scores during the first and second part of the paradigm [((Post CPM – Pre CPM)/Pre CPM)* 7 

100].[59,61] In other words, a negative result equals an inhibitory CPM effect, with more 8 

negative numbers indicating a stronger inhibition of the test stimulus, while a positive result 9 

indicates a facilitation of the test stimulus.[59] 10 

Additionally, education level and equivalent income category were collected via a patient-11 

reported questionnaire. For educational level, patients were asked to report their highest 12 

obtained degree. Categories for education level are based on the 2011 International Standard 13 

Classification of Education levels including low (“below or equal to lower secondary 14 

education”), medium (“upper secondary education or post-secondary non-tertiary 15 

education”), and high education (“tertiary education”).[62,63] Equivalent income categories 16 

were calculated based on monthly household income and equivalent household composition 17 

according to the modified Organisation for Economic Co-operation and Development 18 

scale.[63,64] Categories of equivalent income were defined as percentages of the 2017 19 

median national equivalent income (€23,744.00/year or €1,978.67/month) and included low 20 

(≤ 60%), moderate (60% to 120%) and high equivalent income (≥ 120%).[63] Both educational 21 

level and income are correlates of socio-economic status and have a significant influence on 22 

people’s HRQoL as they can provide different perspectives on people’s personal situation.[65] 23 
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Therefore, educational level and equivalent income category will be included in the analyses 1 

as control variables.  2 

Statistical analyses 3 

First, SF-6D health utility scores were calculated from the SF-36 using the algorithm developed 4 

by Brazier & Roberts.[66] Second, individual differences in SF-6D scores between our patients 5 

and their age- and sex-adjusted norms were calculated by subtracting the norm value from 6 

the patient score. Thus, a negative SF-6D difference score indicates a patient score lower than 7 

its matching norm value. Next, normality of the SF-6D difference scores was assessed and 8 

considered to be acceptable. Therefore, a one-sample t-test was used to see whether these 9 

difference scores were significantly different from 0.  10 

To examine the relationship between SF-6D difference scores and pain intensity, pain 11 

cognitions and endogenous nociceptive modulation, univariate linear regression analyses with 12 

the SF-6D difference scores as the dependent variable were performed for each of the 13 

secondary outcome measures. To account for all potential significant relationships, a 14 

significance level of p<.20 for univariate regression effects was used to determine which 15 

independent variables should be included in the multivariate linear regression analysis.[67,68] 16 

Also, education level and equivalent income category were included as control variables in the 17 

multivariate regression. For the multivariate linear regression analysis, a backward elimination 18 

procedure was chosen to get an overall indication of the joint behavior of all the (potentially) 19 

significant associative factors, before eliminating the least significant variables from the 20 

model. As such, at each step of the multivariate regression analysis the independent variable 21 

with the highest non-significant p-value for its effect was removed until all included variables 22 

had p<.05 for their effect. Only main effects were included in the model. Assumptions, 23 
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including linearity, homoscedasticity, normality of residuals and independence of residuals, 1 

were checked for the final model and proved to be satisfactory. In all analyses p-values less 2 

than .05 (two-tailed) were considered statistically significant. SPSS 26.0 (SPSS Inc, Chicago, 3 

Illinois) was used for all statistical analyses. 4 

 5 

RESULTS 6 

This cross-sectional study included 120 people with lumbar radiculopathy. Patient 7 

characteristics can be found in table 1. 8 

The mean difference in SF-6D scores between our patient group and the age- and sex-adjusted 9 

UK norm values was -.26 (Standard deviation (SD)=.09). One-sample t-test analysis showed 10 

that the mean SF-6D difference score was significantly different from 0 (t-value=-32.95; 11 

p≤.001; 95% Confidence Interval (CI):-.27 to -.24). 12 

Univariate linear regression analyses showed a significant association for all three pain 13 

cognitions with the SF-6D difference scores. For PCS, a highly significant effect (b) of -.003 was 14 

found (p≤.001; 95%CI:-.004 to -.001), indicating that higher scores on the PCS are related to 15 

more negative SF-6D difference scores. In other words, in patients who catastrophize more, 16 

the SF-6D will deviate more from the UK population norm. Similar results can be found for 17 

PVAQ (b=-.002; p=.002; 95%CI:-.003 to -.001) and TSK (b=-.004; p=.003; 95%CI:-.01 to -.001). 18 

Additionally, an effect of -.001 with a p-value of .008 was found for the VASLeg (95%CI: -.001 19 

to 0). None of the other variables (i.e., VASBack, electrical pain threshold, temporal summation 20 

effect and CPM effect) were shown to have a significant effect on the SF-6D difference scores. 21 

A complete overview of the univariate analyses can be found in table 2. 22 
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Based on results of the univariate analyses 7 independent variables were eligible for inclusion 1 

(p<.20) in the multivariate model: PCS, PVAQ, TSK, VASLeg, VASBack, temporal summation effect 2 

and electrical pain threshold. First both control variables, education level and equivalent 3 

income, were included in the model. Next, all eligible independent variables were added to 4 

the model in order of level of significance in the univariate analyses. Following the backwards 5 

elimination, only PCS (Wald-statistic= 4.50; p=.03) and PVAQ (Wald-statistic= 5.34; p=.02) 6 

were found to have a statistically significant model effect in the final multivariate model. After 7 

controlling for education level and equivalent income category in the multivariate regression 8 

analysis, regression coefficients of -.002 (p=.01; 95%CI:-.004 to -.001) and -.001 (p=.24; 95%CI:-9 

.002 to .001) were found for PCS and PVAQ respectively. Details regarding the final model can 10 

be found in table 3. 11 

 12 

DISCUSSION 13 

To the best of our knowledge, this is the first study to compare HRQoL values of people with 14 

lumbar radiculopathy to norm values of the general population, giving insight into the impact 15 

of this condition on HRQoL. Our findings establish that HRQoL in people with lumbar 16 

radiculopathy is significantly lower than the HRQoL of the general population. Moreover, a 17 

mean difference of -.26 (SD=.09) is quite substantial, given that the minimal important 18 

difference for the SF-6D ranges from .01 to .14 in various patient groups.[69,70] The overall 19 

mean SF-6D score of our patient sample was found to be .54 (SD=.08). This result is in line with 20 

findings from a recent systematic review regarding the HRQoL in patients undergoing spinal 21 

surgery, which reported a mean preoperative SF-6D score for people with lumbar 22 

radiculopathy of .52 (SD=.12).[7]  23 
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Besides comparing the HRQoL values of our patient sample with the general population, this 1 

study explored associations between pain-related factors and the found difference in HRQoL 2 

between both groups. As such, pain catastrophizing, kinesiophobia and hypervigilance were 3 

found to be univariately associated with the deviation of HRQoL from population norms. These 4 

findings indicate the relevance of pain cognitions as potential influencers of HRQoL, which is 5 

in line with earlier studies investigating this relationship in different populations.[20-25,71] 6 

Pain catastrophizing was found as the only independent variable with a significant effect 7 

remaining in the final model following the multivariate regression analysis. This finding largely 8 

agrees with those of previous studies, indicating that pain catastrophizing has a significant 9 

association with HRQoL.[20-22] Remarkably, while our findings only indicate a rather small, 10 

albeit highly significant, association, earlier studies often report larger effect sizes for pain 11 

catastrophizing.[20-22] Similar remarks can be made for our results regarding kinesiophobia, 12 

as earlier studies found a highly significant relationship between kinesiophobia and 13 

HRQoL.[71,23-25] A possible explanation might be that previous studies looked at the 14 

association between pain cognitions and absolute values of HRQoL, while we looked at 15 

difference scores. Thus, while pain catastrophizing might indeed have an influence on HRQoL, 16 

both pain catastrophizing and kinesiophobia appear to only have a limited capacity to explain 17 

the deviation from norm values in people with lumbar radiculopathy. Therefore, future 18 

research is needed to further investigate the relationship between both pain cognitions and 19 

the deviation of patients’ HRQoL from norm values. 20 

 21 

Our results are among the first to indicate an at least univariate relationship between 22 

hypervigilance and HRQoL, as PVAQ scores were found to be associated with the SF-6D 23 
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difference scores, as well as to significantly improve the fit of the final multivariate model. To 1 

the best of our knowledge, no previous study explored this association in people with 2 

musculoskeletal pain. Still, our findings seemingly indicate the capacity of hypervigilance to 3 

partly explain the deviation of HRQoL from norm values. However, it is important to note that 4 

no significant effect size appears in the multivariate regression model, either by controlling 5 

for education level or equivalent income, or the association of PVAQ is suppressed by the 6 

stronger association of PCS. Nevertheless, our findings motivate further exploration of the 7 

relationship between hypervigilance and HRQoL in this patient group.  8 

 9 

None of the scores derived from the QST measures showed a significant association with the 10 

SF-6D difference scores. Given earlier findings indicating the predictive value of central 11 

sensitization on HRQoL following spinal surgery, a significant association of the psychophysical 12 

correlates of central nociceptive modulation with HRQoL was hypothesized.[39] However, the 13 

earlier study used the Central Sensitization Inventory (i.e. a self-reported questionnaire 14 

evaluating signs related to central sensitization), while here QST measures were used as 15 

correlates for nociceptive processing.[39,72] Indeed, a recent study found no association 16 

between this questionnaire and CPM efficacy in people with chronic spinal pain.[73] On the 17 

other hand, earlier studies did find significant associations between QST results and HRQoL in 18 

different conditions (e.g. knee osteoarthritis).[18,40] However, both studies used pressure 19 

algometry for QST measures, while we opted for electrical stimulation.[40,18] This difference 20 

in modality might have had a significant influence on the results, as different modalities 21 

engage different nerve endings, nerve fibers and central nervous system pathways.[74] 22 

Therefore, our results might be a careful indication that QST measures alone are not sufficient 23 
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to clearly present the complex central processing of noxious stimuli. Future research should 1 

first create a better understanding of the correlates of central sensitization, before it can focus 2 

on gaining insight into the associations between HRQoL and these correlates. 3 

 4 

Furthermore, there was a lack of association between back pain intensity scores and the 5 

difference in HRQoL. This is a remarkable finding given the established association between 6 

pain intensity and HRQoL.[17,75,20,76,77] On the contrary, a significant univariate association 7 

was found between leg pain intensity and the SF-6D difference scores. These findings 8 

seemingly agree with results from a recent prospective cohort study focusing on associated 9 

factors of HRQoL in people with low back-related leg pain.[77] This cohort study concluded 10 

that lower pain intensity was associated with an improvement of HRQoL over time in patients 11 

with low back-related leg pain, though no distinction between leg or back pain was made.[77] 12 

On the other hand, a recent case study reported no significant associations between either 13 

back or leg pain intensity and difference in health utility values between patients with chronic 14 

LBP and the general population.[78] However, it should be noted that in that case study, the 15 

mean HRQoL score was found to be higher in the patient group compared to the general 16 

population.[78] As was mentioned before, the use of difference scores compared to the use 17 

of absolute values might be an important factor for the discrepancy between the results of 18 

the present study and earlier studies. As these remarks and the discrepancy between the 19 

results for leg and back pain intensity raise some additional questions on the exact pathways 20 

of how pain intensity influences HRQoL, further research is still warranted. 21 

 22 
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As the associations between pain cognitions and HRQoL difference scores were found to be 1 

rather small, the clinical implications of this study are limited. Indeed, as this is one of the first 2 

studies in this specific patient group exploring HRQoL differences and pain cognitions, as well 3 

as other pain-related factors, as potential associative factors, these findings can be considered 4 

preliminary. Nonetheless, these findings do provide motivation for future research to 5 

continue exploring these relationships. Moreover, our findings provide an indication of the 6 

impact of lumbar radiculopathy on patients’ HRQoL and therefore motivate the need for care 7 

programs aiming at an improvement of HRQoL in this population. Given our results regarding 8 

the association between pain cognitions and HRQoL, therapies addressing these cognitions 9 

might be useful to implement in current care. Cognitive behavioral therapy is such a therapy 10 

that aims to develop patients’ pain coping skills by reforming maladaptive cognitions and 11 

behaviors, thus improving their pain intensity and function.[79,80] This psychosocial therapy 12 

has become a standard treatment for chronic pain and has been shown to effectively address 13 

cognitions such as pain catastrophizing and kinesiophobia.[81,82] Moreover, cognitive 14 

behavioral therapy has been found to positively influence HRQoL in various patient groups, 15 

including people with cervical radiculopathy.[83-85] Another example is pain neuroscience 16 

education, which aims to address maladaptive pain cognitions in patients by explaining the 17 

biopsychosocial nature of pain and reconceptualizing pain.[86,87] Its effectiveness in 18 

addressing maladaptive pain cognitions has been shown in patients with chronic 19 

musculoskeletal pain.[88,87] Future research should research the effect of pain neuroscience 20 

education on HRQoL in various patient groups, including people with lumbar radiculopathy. 21 

Strengths & limitations 22 



21 
 

A major strength of this study is that it is the first study focusing on the difference in HRQoL 1 

between people with lumbar radiculopathy and the general population. As such, our findings 2 

place HRQoL scores of this patient group in a relevant perspective as they clearly showcase 3 

the impact of lumbar radiculopathy on HRQoL. Another strength of this study is the use of 4 

age- and sex-adjusted norms. Furthermore, this is the first exploratory study to investigate 5 

factors associated with this difference in HRQoL. Additionally, this is one of the first studies to 6 

use HRQoL difference scores between a patient group and the general population as an 7 

outcome measure. Using the HRQoL difference scores as the dependent variable in our 8 

analyses allowed us to explore the associative factors that relate to and could potentially 9 

influence the difference in HRQoL specifically. However, as this is a cross-sectional study, no 10 

conclusions regarding the causality of the associations between pain cognitions and HRQoL 11 

could be made. Nevertheless, this exploratory research does provide motivation for future 12 

longitudinal research to examine these relationships further.  13 

However, the use of HRQoL difference scores also leads to the first limitation of this study, as 14 

this made it difficult to situate our findings within the large body of literature regarding 15 

HRQoL. Based on the existing literature, we expected different results regarding the 16 

associations with the HRQoL difference scores. However, since knowledge regarding factors 17 

influencing these HRQoL difference scores is currently lacking, no explanation for these 18 

unexpected results could be found within the literature. Next, as this a secondary analysis of 19 

a randomized controlled trial for which patients had to fulfill strict in- and exclusion criteria 20 

(e.g. no chronic condition characterized by uncontrollable pain),  our results cannot easily be 21 

extrapolated to other patient groups and their external validity might be questionable. 22 

However, as a first explorative study the findings in this well-controlled sample may provide a 23 

good basis for more pragmatic research on these relationships in people with lumbar 24 
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radiculopathy, as well as in other patient groups. Third, an additional correlation analysis was 1 

performed to examine which dimension of the SF-6D had the largest weight in determining 2 

the individual SF-6D scores in this patient group. It was found that the bodily pain scale had 3 

the strongest correlation (Spearman’s rho= -.74) with the SF-6D scores, while the social 4 

functioning scale had the second strongest correlation (Spearman’s rho= -.61). Therefore, it 5 

could be assumed that the patient’s bodily pain scale score is a strong determining factor for 6 

the deviation of the population norms, and as such, may confound relationships between 7 

pain-related factors and the HRQoL difference scores. Lastly, we opted to compare 8 

extrapolated SF-6D scores to norm values for the UK. Although the algorithm developed by 9 

Brazier & Roberts (2004) was created using preference weights for health states given by a 10 

representative sample for the UK general population, it is currently unknown whether these 11 

preference weights are representative for the general Belgian population.[66] Moreover, 12 

international differences in health state values have been described, indicating that caution is 13 

required when implementing foreign health states.[89] 14 

 15 

CONCLUSION 16 

People diagnosed with lumbar radiculopathy report significantly lower HRQoL scores 17 

compared with age- and sex-adjusted UK norm values. Pain cognitions and leg pain intensity 18 

are significantly associated with this difference in HRQoL. Following multivariate regression 19 

analysis, only pain catastrophizing remained significant in the final model, indicating that it 20 

has the strongest association with the HRQoL difference scores. Remarkably, no significant 21 

relationship between back pain intensity or QST measures and HRQoL difference scores was 22 

found.   23 
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Table 1. Characteristics of participants with lumbar radiculopathy (n=120)  

 Mean (SD) Median (IQR) [Range] 

Age (yrs) 47.37 (11.58) 49.16 (20.49) [45.05] 

SF-36 Physical dim. (/400) 138.66 (63.86) 121.50 (56.75) [319.00] 

SF-36 Mental dim. (/400) 219.40 (83.13) 231.00 (134.67) [339.00] 

SF-6D (/1) .54 (.08) .54 (.09) [.45] 

PCS (/52) 25.88 (10.55) 25.00 (14.75) [52.00] 

PVAQ (/80) 40.07 (11.68) 38.00 (16.00) [56.00] 

TSK (/68) 43.08 (6.08) 43.00 (8.00) [32.00] 

VASBack (/100) 43.21 (27.28) 45.00 (51.00) [100.00] 

VASLeg (/100) 54.73 (27.34) 55.00 (46.00) [100.00] 

CPM (%) (n= 96) -13.30 (28.11) -16.67 (33.33) [166.67] 

TS (/10) (n= 108) 1.57 (2.15) 1.00 (3.00) [11.00] 

EPT (mA) (n= 109) 5.09 (3.37) 4.17 (3.50) [16.83] 

 Number of participants (%) 

Symptom duration  

 < 3 months 30 (25.00) 

 ≥ 3 months 90 (75.00) 

Symptomatic side  

 Right 55 (45.80)* 

 Left 55 (45.80)* 

Sex   

 Male 62 (51.70) 

 Female 58 (48.30) 

Education level   

 Primary/low secondary school 35 (29.20) 

 High secondary school 48 (40.00) 

 High education 37 (30.80) 

Equivalent income category   

 No data 7 (5.80) 

 Low equivalent income 33 (27.50) 

 Moderate equivalent income 57 (47.50) 

 High equivalent income 23 (19.20) 

SD= Standard deviation; IQR= Interquartile range; yrs= years; SF-36= Short Form 36-item Health Survey; SF-6D= 
Short Form Health Utility Score; PCS= Pain Catastrophizing Scale; PVAQ= Pain Vigilance and Awareness 
Questionnaire; TSK= Tampa Scale for Kinesiophobia; VAS= Visual Analogue Scale; CPM= Conditioned Pain 
Modulation, effect is calculated as the relative difference between the Numeric Rating Scale scores of the first and 
second part of the CPM-paradigm; TS= Temporal Summation, effect is calculated as the absolute difference 
between the Numeric Rating Scale scores of the 20th and 1st stimulus of the TS-protocol; EPT= Electrical Pain 
Threshold. *10 patients did not report any dominant symptomatic side. 
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Table 2. Results of the univariate linear regression analyses with the difference between SF-6D scores of participants 
with lumbar radiculopathy and SF-6D population norms for the UK as the independent variable. (n=120).  

 Beta SE Stand. beta 95% CI 

Pain cognitions     

Constant -.19 .02  -.23 to -.15 

PCS -.003*** .001 -.35 -.004 to -.001 

Constant -.18 .03  -.23 to -.12 

PVAQ -.002** .001 -.28 -.003 to -.001 

Constant -.09 .05  -.20 to -.02 

TSK -.004** .001 -.27 -.01 to -.001 

Pain intensity measures    

Constant -.23 .02  -.27 to -.21 

VASBack .000 .000 -.16 -.001 to .000 

Constant -.22 .02  -.25 to -.18 

VASLeg -.001** .000 -.24 -.001 to .000 

QST parameters     

Constant -.26 .01  -.28 to -.24 

CPM .000 .000 -.13 -.001 to .000 

Constant -.25 .01  -.27 to -.23 

TS -.005 .004 -.14 -.01 to .002 

Constant -.27 .02  -.30 to -.24 

EPT .003 .002 .13 -.002 to .01 

SE= Standard error; CI= Confidence interval; PCS= Pain Catastrophizing Scale; PVAQ= Pain Vigilance and Awareness Questionnaire; 
TSK= Tampa Scale for Kinesiophobia; VAS= Visual Analogue Scale; QST= Quantitative Sensory Testing; CPM= Conditioned Pan 
Modulation; TS= Temporal Summation; EPT= Electrical Pain Threshold. Significant fixed effects for independent variables are shown 
with an asterisk. (*:p≤.05; **:p≤.01;***:p≤.001) 

 
 
 
 
 
 
Table 3. Result of the multivariate linear regression analyses with the difference between SF-6D scores of participants with 
lumbar radiculopathy and SF-6D population norms for the UK as the independent variable controlled for education level 
and income. (n=120)  

 Beta SE Stand. beta 95% CI R² 

Constant -.18 .03  -.24 to -.12  

Equivalent income     

4.1 % 

 Low  -.003 .02 -.01 -.04 to .04 

 High -.004 .02 -.02 -.05 to .04 

Education level     

 Primary/low secondary school .04 .02 .19 -.004 to .07 

 High education .03* .02 .15 -.01 to .07 

PCS -.002** .001 -.28 -.004 to -.001 14.7 % 

PVAQ -.001 .001 -.12 -.002 to .001 15.8% 

SE= Standard error; CI= Confidence interval; R²= explained variance of SF-6D difference scores (%); PCS= Pain 
Catastrophizing Scale; PVAQ= Pain Vigilance and Awareness Questionnaire. Significant fixed effects for independent 
variables are shown with an asterisk. (*:p≤.05; **:p≤.01;***:p≤.001) 

 

 

 


