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Abstract
Purpose To estimate the healthcare resource utilisation of an Australian cohort of people with sciatica and explore individual-
level factors associated with expenditure.
Methods Healthcare utilisation (services and medication) data from a randomised, double-blind, placebo-controlled trial of 
pregabalin in patients with sciatica (n = 185) were analysed to estimate healthcare expenditure of participants over 12 months. 
Associations between key baseline socio-economic, pain and quality of life characteristics and healthcare expenditure were 
examined using generalised linear imputation models.
Results On average, participants accessed AUD$1,134 of healthcare over the year, predominantly made up of $114 of 
medication and $914 of health services, which included $418 of physiotherapy services. Participants randomised to receive 
pregabalin incurred higher expenditure ($1,263 compared to $1,001 for placebo), which was largely driven by pregabalin 
($158) and greater health services ($107). Healthcare expenditure was significantly higher for participants prescribed pre-
gabalin, earning greater than $1,700 per week ($88,400 per year) and reporting poorer quality of life (physical and mental).
Conclusion Our results suggest inefficiency in the use of healthcare resources due to increased healthcare resource utilisation 
in people with sciatica treated with pregabalin, compared to placebo. Costs of treating sciatica varied based on individual 
quality of life and socio-economic characteristics.
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Introduction

Sciatica (lumbosacral radicular syndrome) is characterised 
by radiating posterolateral leg pain that may be accompanied 
by back pain, sensory loss, weakness or reflex abnormali-
ties [1]. 5–10% of the 4 million Australians who experience 
low-back pain (LBP) annually are estimated to have sciatica 
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[2]. Due to a lack of evidence of effective treatments for sci-
atica, clinical guidelines for sciatica have typically mirrored 
those for non-specific LBP; a stepped model of treatment: 
education, physiotherapy, pharmacological and surgical 
interventions. While acknowledging a limited evidence-
base, the National Institute for Health and Care Excellence 
(NICE) 2017 guidelines recommend additional interventions 
for sciatica including epidural injections, neuropathic pain 
pharmacotherapy and spinal decompression [3].

Limited data exist on the type or level of care people 
living with sciatica receive in Australia or globally, though 
economic evaluations of interventions for sciatica suggest 
a substantial level of healthcare resources are utilised [4]. 
A British prospective cohort study of patients with leg pain 
seeking general practitioner (GP) care between 2011 and 
2013 found higher National Healthcare Service (NHS) costs 
for patients with sciatica relative to somatic leg pain, due 
to more GP visits, investigations, prescriptions and special-
ist services [5]. Reduced societal costs were predicted by 
better general patient health and 3 or more physiotherapy 
sessions [5].

In line with NICE guidelines, neuropathic pain phar-
macotherapy has been increasingly used to treat sciatica. 
Pregabalin, for example, has seen dramatic increases in 
sales in Australia (subsidised through the Australian Phar-
maceutical Benefits Scheme (PBS) since 2012) and other 
high-income nations some of which has been used to treat 
sciatica (though the actual proportion is unknown) [6–8]. 
Recent evidence, however, has cast doubt on the clinical 
appropriateness of using pregabalin to treat sciatica. A dou-
ble blind, randomised, placebo-controlled trial (PRECISE 
trial), found no benefit across numerous outcomes for peo-
ple with sciatica receiving pregabalin but increased adverse 
events in the intervention group [9]. This aligns with other 
evidence finding associations between pregabalin use and 
an increased risk of intentional self-poisonings and ambu-
lance attendances as well as adverse events including weight 
gain, peripheral oedema, visual disturbances and ataxia [6, 
10, 11].

Given the lack of evidence for effective treatments and the 
substantial patient population with sciatica, it is important 
to understand their care patterns to inform service design 
and resource allocation decisions. This paper seeks to fill 
this knowledge gap through an analysis of individual-level 
data collected in the PRECISE trial. Our aim is to identify 
the level of healthcare resources devoted to treating a patient 
cohort with current sciatica in Australia and analyse how 
costs vary across key baseline socio-economic, pain and 
quality of life characteristics.

We hypothesise that people with sciatica taking prega-
balin incur greater costs than those who do not and their 
healthcare costs vary according to individual clinical and 
socio-economic characteristics.

Methods

Participants

Data were collected during the PRECISE trial, a double-
blinded randomised placebo-controlled trial that investigated 
the effectiveness of pregabalin in addition to usual care rela-
tive to placebo over a one-year follow-up [9, 12, 13]. Par-
ticipants were patients presenting with current moderate to 
severe sciatica present for at least one week and at most one 
year, to outpatient services (e.g. GPs) in New South Wales, 
Australia. Sciatica was defined as pain radiating into one 
leg below the knee, accompanied by nerve-root or spinal-
nerve involvement as indicated by the presence of at least 
one of the following clinical features: dermatomal leg pain, 
myotomal weakness, sensory deficits or diminished reflexes. 
Participants were excluded if: known or suspected serious 
spine pathology, considering spine interventions, was unable 
to cease medication for neuropathic pain, epilepsy, depres-
sion or sedation, severe depression or suicidal thoughts, 
pregnant or planning conception. More details on selec-
tion of participants, consent and trial methodology, have 
been published elsewhere [12, 13]. One hundred eighty-
five participants were included in this analysis (89% of the 
original trial population), excluding individuals who had 
taken excluded medications post-randomisation (to remove 
potential confounders), had withdrawn and with completely 
missing expenditure data (to reduce imprecision from lack 
of data to impute on).

The Australian health system

The Australian health system is financed by a combination 
of government (State and Federal), private health insurance 
and out-of-pocket patient contributions. Primary GP care 
services are heavily subsidised for Australians by the Fed-
eral government through its Medicare programme, while 
hospital services are predominantly public, free at the point 
of delivery and run and funded by state governments. Phar-
maceuticals are largely funded by the federal government’s 
universal medicines access scheme (PBS) with most patients 
(aside from targeted groups, e.g. Aboriginal and Torres 
Strait Islander Australians) required to pay a co-payment 
for each medicine.

Outcomes

The annual health expenditure of each patient was the 
dependent outcome variable, calculated by summing health 
services and medication expenditure over one year. This 
included costs borne by patients and the public health 
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system. An intention to treat approach analysed placebo 
patients who took pregabalin prescribed by external health 
providers (e.g. GP) in the non-intervention group. The Aus-
tralian Bureau of Statistics health consumer price index [14] 
was used to inflate service costs incurred in earlier years 
to 2016 Australian dollars ($1 AUD = $0.74 USD = €0.67 
Euro = £0.56 lb [15]).

Service and medication use

Health service use data related to sciatica over a one-year 
period included GP consultations, hospitalisations, physi-
otherapy, imaging, surgical or interventional procedures, 
medical specialist consultations and other services (e.g. meal 
delivery). Medications prescribed over the year were catego-
rised into non-steroidal anti-inflammatory (NSAID) drugs 
(e.g. ibuprofen), simple analgesics (e.g. paracetamol), opioid 
combinations (e.g. paracetamol and codeine), strong opioid 
analgesics (e.g. oxycodone) and other (e.g. amitriptyline). 
Health services were costed based on Australian government 
estimates where possible. Specifically, Medicare Benefits 
Schedule (MBS) items were used to cost applicable health 
services, Comcare estimates for allied health services and 
medications using PBS data (sources and costs described in 
Online Resource 1). Participants were randomly assigned to 
receive either pregabalin (75 mg capsules) at a starting dose 
of 150 mg per day, adjusted to a maximum dose of 600 mg 
per day or matching placebo prescribed for up to 8 weeks. 
Placebo drugs were assigned a zero cost to reflect the coun-
terfactual where patients with sciatica are treated without 
pregabalin. The data were collected at weeks 4, 12, 26 and 
52 with patients self-reporting their service and medication 
use over the preceding period in interviews.

Statistical analysis

Healthcare utilisation was analysed through a descriptive 
comparison of healthcare expenditure between interven-
tion and placebo groups including a components analysis of 
health services and medication (pregabalin considered sepa-
rately) expenditure. Two-sample t tests were conducted for 
selected demographic variables regardless of intervention 
group. A relatively large proportion of participants (64%) 
failed to record at least one input of service and medica-
tion use data (weeks 4, 12, 26, 52). While each expendi-
ture input had only 16–21% missing observations, complete 
case analysis (CCA) would significantly reduce sample size 
(by 40%), precision, power and would bias estimates [16]. 
Hence, a multiple imputation (MI) approach was undertaken 
in line with published guidelines [16, 17]. Forty imputations 
were made to match the percentage of incomplete cases [17], 
using a predictive mean matching algorithm to impute miss-
ing expenditure data at the same frequency as the original 

data collected (weeks 4, 12, 26, 52), as the types of resource 
use had similar patterns of missing data at that level [18]. 
All baseline variables and outcomes were included in the 
imputation model. Sensitivity analysis regressing missing-
ness on all variables suggested data was missing at random 
once controlling for age.

Associations between key baseline variables (socio-
economic, pain and quality of life) and annual healthcare 
expenditure were analysed using regression techniques. Spe-
cifically, variables examined: age, sex, income, employment, 
insurance status, occupation, whether the leg pain was com-
pensable, history of leg pain (days), leg and back pain meas-
ured by the Numeric Pain-Rating Scale (NPRS), level of 
disability measured by the Roland Disability Questionnaire 
(RDQ) for Sciatica, likelihood of neuropathic pain measured 
by the pain detect score (PDQ), current pain relative to onset 
measured by the global perceived effect score (GPE) and 
quality of life measured by the SF-12-v2 absolute scores 
(physical and mental). These variables were chosen to cover 
multidimensional aspects of functionality in disease states. 
A generalised linear model (GLM) model with gamma dis-
tribution and log link was used for right-skewed expendi-
ture data; an approach also established in the only previous 
analysis of patient costs related to sciatica [5, 19]. Results 
were reported using coefficients and confidence intervals. 
All analyses were performed using Stata 16.1 (StataCorp).

Trial registration

The PRECISE study was registered with the Aus-
tralian and New Zealand Clinical Trials Registry 
(ACTRN12613000530729) and ethics approval was 
obtained from the University of Sydney Human Research 
Ethics Committee (15,333).

Results

Table 1 summarises baseline characteristics of this cohort 
by trial arm. There were slight differences across the groups 
with a statistically significant higher proportion of females 
receiving the pregabalin intervention. These potential con-
founders were controlled for in regression analyses.

Healthcare expenditure of participants is summarised in 
Fig. 1 and Table 2. Figure 1 shows average expenditure by 
segment (total, health services and medication) and Table 2 
summarises average total expenditure according to baseline 
demographic characteristics. On average patients accessed 
$1,134 of healthcare over the year, predominantly health 
services ($941, including $418 of physiotherapy services) 
and medication expenditure ($114). Average expenditure 
was higher for patients receiving pregabalin with an average 
cost of $1263 (versus $1001 for control), with the difference 
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largely due to the cost of pregabalin (difference of $158) and 
higher health services costs (difference of $107). Patients in 
the highest income category ($88,400 or more per year) had 
higher average expenditure ($2,203 as opposed to $1,020; t 
test for difference of means less than 0.05).

Table 3 summarises the results of multivariate regression 
modelling after multiple imputation. A coefficient greater 
than zero indicates that a variable has a positive association 

with increased expenditure; a negative coefficient indi-
cates decreased expenditure (controlling for all variables 
included). Total healthcare expenditure was significantly 
associated with patient income, randomisation group and 
quality of life scores (mental and physical). Patients earning 
$1,700 or more per week ($88,400 or more per year) and in 
the pregabalin intervention group were predicted to incur 
significantly greater expenditure. Higher SF-12 physical and 

Table 1  Baseline characteristics 
excluding individuals who 
took excluded medications 
at baseline, with completely 
missing expenditure data and 
withdrawn participants (n = 185)

a 2016 AUD, ($1 AUD = $0.74 USD = €0.67 Euro = £0.56 lb) [22]
b Leg-pain intensity and back-pain intensity were measured by means of the Numeric Pain-Rating Scale 
(NPRS), whereby patients were asked to rate their average pain over the previous 24 h on a scale from 0 to 
10, with 0 indicating no pain, and 10 indicating the worst possible pain
c Disability was measured by means of the Roland Disability Questionnaire (RDQ) for Sciatica (scores 
range from 0 to 23, with higher scores indicating greater disability)
d For the assessment of global perceived effect (GPE), patients were asked to compare their current leg pain 
to the pain they had when this episode first started, as measured on a Likert scale; scores range from − 5 
(vastly worse) to 0 (unchanged) to + 5 (completely recovered)
e Quality of life was measured by means of the Short Form Health Survey 12, version 2, questionnaire 
(scores on the physical and mental components of the questionnaire range from 0 to 100, with higher 
scores indicating a better quality of life)
f Pain DETECT questionnaire scores range from − 1 to 38: a score of 12 or less indicated a neurologic com-
ponent was unlikely, a score of 13–18 that the status of a neurologic component was unclear, and a score of 
19 or more that a neurologic component was likely
g Two tailed T test for difference of means for numerical variables and Chi-squared test for categorical vari-
ables

Factor Pregabalin treat-
ment (n = 94)

Placebo treatment 
(n = 91)

p  valueg

Female, no. (%) 60 (64%) 45 (49%) 0.05
Age, mean (SD) 53.3 (17.3) 55.0 (16.1) 0.50
Paid employment no. (%) 46 (49%) 45 (49%) 0.94
Income groups $a/wk ($/yr) 0.37
 No income 3 (3%) 7 (8%)
 $1–$649 ($1–$33,799) 38 (40%) 34 (37%)
 $650–$1,699 ($33,800–$88,399) 28 (30%) 25 (27%)
 $1,700 or more ($88,400 or more) 8 (9%) 14 (15%)
 Chose not to answer 17 (18%) 11 (12%)

Insurance status no. (%) 0.15
 No insurance 41 (44%) 53 (58%)
 Department of Veteran’s Affairs (DVA) insurance 1 (1%) 1 (1%)
 Private hospital only 6 (6%) 8 (9%)
 Private ancillary (extras) only 4 (4%) 6 (7%)
 Private hospital and ancillary (extras) 40 (43%) 21 (23%)
 Chose not to answer 2 (2%) 2 (2%)

Compensable sciatica no. (%) 1 (1%) 4 (4%) 0.16
Duration of leg pain (days), mean (SD) 62.1 (71.7) 60.0 (74.7) 0.84
Leg-pain intensity  scoreb, mean (SD) 6.3 (1.8) 6.1 (1.8) 0.45
Back-pain intensity  scoreb, mean (SD) 5.8 (2.7) 5.2 (2.9) 0.16
Extent of disability  scorec, mean (SD) 14.7 (4.9) 15.3 (4.5) 0.40
Global perceived effect  scored (score), mean (SD) -0.7 (2.2) -1.0 (2.4) 0.32
Physical quality of life absolute  scoree, mean (SD) 36.4 (9.6) 36.4 (9.7) 1.00
Mental quality of life absolute  scoree, mean (SD) 47.8 (11.6) 46.6 (12.3) 0.48
PainDETECT  scoref, mean (SD) 14.7 (6.9) 13.8 (6.2) 0.39
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Fig. 1  Breakdown of participant expenditure
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mental scores (i.e. better physical and mental quality of life) 
were associated with significantly lower expenditure.

Discussion

Australian patients with sciatica received services and medi-
cations worth an average of $1,134 over the year, though 
this varied according to socio-economic and quality of life 
characteristics. Specifically, a patient’s income (earning 
$88,400 or more per year), quality of life (physical and men-
tal) and receiving pregabalin significantly influenced overall 
healthcare expenditure. While no absolute pain indicators 
significantly explained variation in cost, improved quality 
of life measures (physical and mental) at baseline reduced 
healthcare expenditure, indicating an economic rationale 
of managing patient expectations of pain; and supporting 
patients to live with chronic pain.

Patients prescribed pregabalin had higher health costs 
than placebo patients. In the PRECISE trial, there was no 
benefit found for prescribing pregabalin but an increased 
risk of harms [9]; our analysis builds on this by demonstrat-
ing increased healthcare costs above pregabalin itself. Taken 
together, these results indicate inefficient use of healthcare 
resources that could be more effectively directed to other 
care options.

In our cohort there was no significant relationship 
between healthcare expenditure and age, gender, insurance, 

worker’s compensation eligibility or pain intensity scoring. 
The significance of higher incomes ($88,400 or more per 
year) increasing healthcare expenditure is in line with other 
health economic studies demonstrating a general positive 
income elasticity effect [20]. The only previous study exam-
ining predictors of healthcare expenditure in patients with 
sciatica found none of their selected variables (SF-1 general 
health, RDQ and Hospital Anxiety and Depression Scale 
(HADS-D)) were predictive of healthcare costs [5]. The only 
common predictor with our study, the RDQ, was also not 
significant in our analysis. Notably however, they found that 
factors associated with quality of life outcomes included dis-
ability, pain intensity and depression, which may align with 
the significant SF-12 quality of life scores in our study. More 
generally, in LBP cohorts, cost predictors have included poor 
physical health, high functional disability, poor quality of 
life, high intensity of pain, comorbidities, opiates, NSAIDs 
and depression [21, 22]. While some of these factors were 
relevant to our study, further research is required to con-
clusively determine the differences in healthcare utilisation 
patterns and cost predictors in sciatica populations compared 
to LBP populations.

The health services expenditure of our cohort was largely 
driven by physiotherapy (44% of health services expendi-
ture). While our costing methodology may have underes-
timated medication costs in particular (and thus overstated 
the relative portion of care attributed to physiotherapy), our 
findings reflect European studies of sciatica care patterns, 

Table 2  Average total 
healthcare expenditure 
(per patient) for different 
demographic variables (n = 185)

Demographic variable Breakdown Average annual total health-
care expenditure (2016 AUD)

Standard 
deviation

2 tailed 
T test (p 
value)

N/A Cohort 1,134 2,051 N/A
Gender Male 1,169 2,121 0.84

Female 1,107 2,006
Paid employment Employed 1,096 1,981 0.80

Unemployed 1,173 2,132
Age Age < 65 years 1,211 2,191 0.45

Age ≥ 65 years 965 1,711
Insurance status Not insured 1,006 1,970 0.35

Insured 1,295 2,139
Income level Income < $1,700 

per week 
($88,400 per 
year)

1,020 1,711 0.02

Income ≥ $1,700 
per week 
($88,400 per 
year)

2,203 3,594

Compensable Not compensable 1106 2,044 0.27
Compensable 2134 2,303

Intervention 1,001 2,289 0.39
Pregabalin 1,263 1,795
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where ~ 40–60% of primary care patients with sciatica were 
referred to physiotherapy in the Netherlands [23, 24] and 
43% of NHS costs to treat patients with sciatica was related 
to physiotherapy [5]. Our findings also broadly align with 
the Paracetamol for Low-Back Pain Study (PACE) study, 
which evaluated the costs of taking paracetamol as part 
of first line care for acute LBP, finding no improvement 
in a range of outcomes, but increased healthcare costs by 
30–50% over a 12-week period [25].

Limitations

There were a number of limitations to our work. First, while, 
to the best of our knowledge, this is the largest study examin-
ing the healthcare utilisation patterns of people living with 
sciatica in the Australian context, the relatively small sam-
ple size and subpopulations (e.g. only 5 individuals eligible 
for worker’s compensation) restricted our inferences. Our 
study also analysed people with clinically diagnosed sci-
atica, meaning our study reflects the cost implications of 

treating sciatica in Australian clinical practice rather than 
sciatica confirmed by imaging. Second, incomplete cost data 
meant dependent outcome variables were imputed for 40% 
of included patients. Nonetheless, this was offset somewhat 
by the large number of cost observations (each cost input had 
only 16–21% missing observations). Further, the only vari-
able associated with missing data was age, which was insig-
nificant in regression analysis. Our analysis also focused on 
direct quantifiable costs and did not measure indirect costs 
due to sick leave or disability. Finally, health service data 
was self-reported. While patients were provided diaries to 
keep track of service use between interviews, this is subject 
to potential recall bias.

Conclusion

We have presented a detailed breakdown of the healthcare 
services accessed by a cohort of Australians with sciatica in 
normal clinical practice. People prescribed pregabalin, on 
higher incomes and with worse physical and mental quality 

Table 3  Multivariable model: 
predictors of total healthcare 
expenditure (n = 185)

* p < 0.05 **p < 0.01 ***p < 0.001

Coef 95% Confidence interval 
(lower, upper)

p value

Age  − 0.01  − 0.03, 0.00 0.15
Female sex  − 0.14  − 0.64, 0.35 0.57
Income $/wk ($/yr)
 Chose not to answer Reference group
 No income 1.12  − 0.12, 2.35 0.08
 $1–$649 ($1–$33,799) 0.41  − 0.31, 1.14 0.26
 $650–$1,699 ($33,800–$88,399) 0.41  − 0.31, 1.13 0.26
 $1,700 or more ($88,400 or more) 1.45** 0.55, 2.35 0
Pregabalin intervention 0.56* 0.09, 1.04 0.02
Employed  − 0.33  − 0.88, 0.21 0.23
Insurance
 Chose not to answer Reference group
 No insurance  − 0.3  − 2.00, 1.40 0.73
 DVA insurance 0.74  − 1.99, 3.46 0.6
 Private hospital only 0.17  − 1.77, 2.10 0.87
 Private ancillary (extras) only 0.35  − 1.36, 2.05 0.69
 Private hospital and ancillary (extras) 0.00  − 1.94, 1.95 1
Compensable sciatica 1.18  − 0.35, 2.71 0.13
Duration of leg pain (days) 0.00  − 0.01, 0.00 0.32
NPRS leg pain score 0.09  − 0.05, 0.24 0.21
NPRS back pain score  − 0.07  − 0.16, 0.01 0.09
Extent of disability score 0.05  − 0.02, 0.11 0.18
Pain DETECT score  − 0.03  − 0.07, 0.01 0.13
Global perceived effect score  − 0.11  − 0.23, 0.01 0.07
SF-12 physical absolute score  − 0.03*  − 0.06, 0.00 0.03
SF-12 mental absolute score  − 0.03*  − 0.05, 0.00 0.02
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of life, were found to utilise a greater amount of healthcare 
services. In combination with recent findings demonstrating 
pregabalin to be no more effective than placebo in treating 
sciatica, our results highlight the inefficient use of health-
care resources associated with the use of pregabalin in the 
management of sciatica.
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