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SUMMARY

Low back pain (LBP), and sciatica in particular, are highly 
prevalent conditions that negatively affect a patient’s health 
and quality of life, and are associated with high healthcare and 

societal costs. Therefore, this thesis aimed to contribute to 

the development of a sound evidence base on the relationship 

between LBP, outcomes, and costs (Chapter 2 and 3), the 

effectiveness and cost-effectiveness of sciatica treatments 

(Chapter 4, 5 and 6), and to improve scientiic methods in LBP 
research (Chapter 7 and 8).

 To address these issues, this thesis was divided into three 

themes which include:

Theme A: Relationship between low back pain, outcomes, and  
    costs.

Theme B:   Effectiveness and cost-effectiveness of sciatica  
    treatments 

Theme C:  Methodological studies
Below, the results of this thesis will be summarized per theme 

separately.

Theme A: Relationship between low back pain, outcomes, and costs. 

Research questions: 
1. What is the association between pain severity/disability with  
 health-related quality of life and costs? (Chapter 2)
2. Which factors predict high societal costs among chronic low  
 back pain patients? (Chapter 3)
 

Chapter 2 described the longitudinal relationship between pain 

severity and disability versus health-related quality of life and 

costs among chronic low back pain patients. A total of 6,316 
LBP patients that made up the observational study part of 

the MINT study were included in the analyses (Chapter 2). The 

MINT study consisted of 4 randomized controlled trials and an 
observational study. It was conducted in the Netherlands, with 
the aim to assess the effectiveness and cost-effectiveness of 

adding minimal interventional procedures to a standardized 

treatment program, compared with a standardized treatment 
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program alone in low back pain patients. The observational study 

consisted of chronic LBP patients, aged between 18-70 years 
old, referred to a pain clinic with suspected chronic mechanical 

LBP and without improvement of symptoms after conservative 

treatment. Patients who did not want to or were not eligible to 

participate in the MINT study were invited to participate in the 
observational study. 

 This study found pain severity and disability both to have 

a statistically signiicant negative longitudinal relationship 
with health-related quality of life, and a statistically signiicant 
positive longitudinal relationship with societal as well as 

healthcare costs. To illustrate, a clinically relevant increase in 

disability (deined as a 10 point increase on the 0–100 point ODI)  
was found to be associated with a decrease in health-related 

quality of life by 0.096 points (range 0–1), and an increase in 
societal as well healthcare costs by €170 and €80 per 3-month 
period, respectively.  Based on these results it was concluded 

that both pain severity and disability are longitudinally related 

to health-related quality of life, societal costs, and healthcare 

costs. Disability had a stronger association with all outcomes 

compared to pain.

Chapter 3 described predictive factors of high societal costs 

among chronic LBP patients in the Netherlands. Again,  6,316 
LBP patients that made the observational study part of the 

MINT study were included in the analyses (Chapter 3). Having 

high societal costs (yes/no) was the outcome of this study. High 
societal costs were deined as the top 10% of cost outcomes. 
Sensitivity analyses were performed using patients in the top 5% 
and 20% of cost outcomes. Societal costs were  collected using 
3-month retrospective cost questionnaires.  Prediction models 
were constructed using backwards logistic regression models. 

High functional disability, poor physical health, low health-

related quality of life, high impact of pain experience, non-Dutch 
nationality and decreasing pain were found to be predictive of 

high societal costs in all models, and were therefore considered 

robust predictors of  high societal costs among chronic LBP 

patients. 
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Theme B: Effectiveness and cost-effectiveness of sciatica 
treatments

Research questions: 
1. Is combination therapy (MDT &TESIs) effective and cost- 

 effective compared to usual care among sciatica patients  

 with an indication for surgery? (Chapter 4 and 5)
2. Is exercise therapy in the treatment of sciatica effective?  
 (Chapter 6)

Chapter 4 presented the design article of the PLUS-study 

randomized control trial. The aim of the RCT was to evaluate 
the effectiveness and cost-effectiveness of combination 

therapy, consisting of Mechanical Diagnosis and Treatment 

and Transforaminal Epidural Steroid Injections, compared to 
no intervention (i.e. usual care) while being on the waiting list 
for lumbar herniated disc surgery. The RCT had a follow-up 
of one year. Patients were recruited from seven hospitals in 

the Netherlands. The targeted sample size was 146. Inclusion 
criteria included patients with a conirmed case of lumbar disc 
herniation, an indication for surgery, being aged 18 years or older, 

who had not received an epidural injection on the same level in 

the previous six months. The primary outcome was the number 
of patients undergoing lumbar disc surgery during follow-

up. Secondary outcomes included back and leg pain intensity 

(NPRS), physical functioning (RMDQ-23), self-perceived 
recovery (GPE), and health-related quality of life (EQ-5D-5L 
and SF12). For the economic evaluation, societal and healthcare 
costs during follow-up were measured using questionnaires.

Chapter 5 described the preliminary effectiveness and cost-

effectiveness analysis of the PLUS-study. The preliminary 

analysis was conducted because, patient recruitment lacked 

behind and we wanted to have a irst indication regarding the 
effectiveness and cost-effectiveness of combination therapy 

versus usual care. For the preliminary analysis, data from 56 
patients who had completed a 6-month follow-up were used. 
Twenty-seven patients were randomly assigned to combination 

therapy and 29 to usual care. The results showed that 9 out of 
27 patients (33%) received surgery in the intervention group 
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and 24 out of 29 patients (83%) received surgery in the control 
group. The adjusted odds ratio of receiving surgery in the 

intervention group was 0.07 (95%CI: 0.02 to 0.35) compared 
to the control group. There were no statistically signiicant 
differences in clinical effects between both groups. Costs were 
on average lower by €2,878 in the intervention group compared 
to the control group. For surgery, the ICER was 1,363, meaning 
that on average €1,363 were saved per surgery prevented in 
the intervention group compared to the control group. Hence, 

the results showed that combination therapy for patients on 

the waiting list for lumbar herniated might be promising in 

preventing surgeries compared with usual care, and that there 

were no differences in clinical effects between both groups. 

More data and a longer follow-up time are required to see what 

will happen to the results.

Chapter 6 described a systematic review on the effectiveness of 

exercise therapy in sciatica patients. A comprehensive literature 
search to identify relevant randomized controlled trials was 

performed in PUBMED, EMBASE, Physiotherapy Evidence 

Database (PEDro), CINAHL, and the Cochrane Library, from the 
inception of the database to May 2019. To ensure that no articles 
were missed, the references of included articles were reviewed. 

Nine RCTs were included, out of which three compared exercise 
to other therapies, two compared exercise to no therapy, one 
compared exercise to sham therapy, and three where exercise 
was provided as an adjunct therapy. No studies compared 

exercise to surgery. The risk of bias assessment showed that the 
studies included were of poor methodological quality. Primary 

outcomes included pain, functional status, and global perceived 

effect at short, intermediate, and long-term follow-up. The 

results of the systematic review showed that compared to other 

therapies, exercise had a small short-term effect on functional 
status [MD -8.4 (95%CI -15.70, -1.10); 0-100 scale]; a large short-
term effect on pain compared to no therapy [MD -2.07 (95%CI 
-3.24, -0.89), 0-10 scale]; and a medium long-term effect on 
global perceived effect when given as an adjunct therapy [RR 
1.42 (95%CI 1.11, 1.81); RD 0.23; NNT=4]. Other comparisons 
showed non-statistical signiicant differences. For all outcomes, 
the certainty of evidence was low to very low and there was no 
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explanation for statistical heterogeneity. No one study compared 
exercises to surgery. Hence, the results of this systematic 
review showed that the effectiveness of exercise therapy for the 
treatment of sciatica remains unclear despite its common use in 

clinical practice. Better studies, in the form of larger, low risk of 

bias RCTs are highly recommended. 

Theme C: Methodological studies 

Research questions: 
1. To what extend is the association between GPE and change in  
 pain and functional status inluenced by current health  
 status? (Chapter 7)
2. Does the statistical approach in trial-based economic  
 evaluations matter? (Chapter 8)

Chapter 7 investigated the construct validity of the Global 
Perceived Effect (GPE) scale for measuring self-perceived 
recovery in patients with sciatica. That is, it assessed whether 

the GPE really measures change in pain and function in 
sciatica patients over time. Information from 169 postoperative 
sciatica patients were used. The results showed that GPE 
was statistically signiicantly associated with change in 
leg pain (OR:1.04;95%CI:1.02-1.05), change in back pain 
(OR:1.02;95%CI:1.01-1.04), and change in functional status 
(OR:1.08;95%CI:1.04-1.12). However, when current pain and 
functional status were added  to models, the size of some of 

the associations decreased and the models’ explained variance 
increased. This showed that a patient’s current health status 
inluences whether they consider themselves recovered or not 
on the GPE scale. That is, in judging themselves as recovered 
or not, patients mainly look at their current health status. In 
addition, when it was explored whether time duration inluences 
patient scorings, the results showed that time duration did not 

inluence the associations. This indicated that GPE scales do not 
perform adequately as a transition scale, regardless of transition 

period. Therefore, in light of these results, the conclusions of this 

study were that GPE is not a true transition scale for patients 
with sciatica and that current health status considerably impacts 

GPE scores, irrespective of recall period.
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Chapter 8 explored whether or not accounting for baseline 
imbalances, skewed costs, correlated costs and effects, and 

missing data in trial-based economic evaluations has an impact 

on the results. To accomplish this, data from two trial-based 

economic evaluations were used. A total of 14 full trial-based 
economic evaluations were performed per study, in which all 

of the aforementioned statistical challenges were taken into 

account step-by-step. Statistical approaches were compared 

in terms of the resulting cost and effect differences, ICERs, and 
probabilities of cost-effectiveness. The results showed that, 

the ICER ranged from 636,744€/QALY and 90,989€/QALY 
when ignoring all statistical challenges to -7,502€/QALY and 
46,592€/QALY when accounting for all statistical challenges, 
respectively. The probabilities of the intervention being cost-

effective at 0€/QALY gained were 0.67 and 0.59 when ignoring 
all statistical challenges, and 0.54 and 0.27 when all of the 
statistical challenges were taken into account for the REALISE 
study and HypoAware study, respectively. To conclude, the study 

showed that not taking into account the statistical challenges 

mentioned above may signiicantly impact the results of trial-
based economic evaluation. Therefore, it is of utmost importance 

to irst check the data and to identify statistical challenges that 
need to be adequately accounted for in the analysis of trial-

based economic evaluation data.
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