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Abstract \
Current research indicates that spinal cord stimulation (SCS) has a positive short-term impact on outcomes, such as quality of life,
pain, and productivity in patients with chronic neuropathic pain. However, there is a need for studies on larger population samples.
This study used data from Swedish national registers to analyze change and predictors of sick leave and disability pension 2 years
before and after SCS treatment. Patients with SCS implanted between 2006 and 2017, and a reference group consisting of 5
individuals matched to each SCS patient without replacement with respect to age, sex, and region of residence, were included. A
difference-in-difference approach was used to compare the average change (2 years after treatment vs 2 years before treatment) in
net disability days and indirect cost related to disability days for the SCS group, compared with the average change for the reference
group. The results showed that SCS treatment in Sweden is associated with a decrease of 21 disability days and consequent
decrease in indirect cost of €4127 in working age patients. Large work loss prior to index date was also demonstrated (average 214
days before 1 year), indicating a significant burden on the patient, employers, and the society at large. The number of disability days
varied considerably depending on age, sex, socioeconomic variables, and comorbidities; however, the effect of SCS seemed to
have little association with patient characteristics. This economic benefit needs to be considered, as well as the clinical outcome,

when evaluating the full societal value of SCS.
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1. Introduction

Chronic pain, defined as a pain condition lasting more than
3 months, affects one in 5 Europeans and can stem from a variety
of causes and has substantial effect on the quality of life and
costs.!3712:21:27 Neuropathic pain is defined as a lesion or disease
affecting the somatosensory nervous system.'* The prevalence of
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chronic neuropathic pain is uncertain, but some studies indicate it
to be between 7% and 10%.* It is associated with a high burden
for the individual, health care, and society."*"?" Neuropathic pain
commonly affects the back, and back pain is one of the most
common causes of sick leave.??” Indirect costs because of the
absence from work constitutes the majority of total costs related to
chronic pain conditions.™

Treatment of neuropathic pain commonly includes pharma-
cotherapy, but the efficacy on pain relief is often unsatisfac-
tory.81% Multiple nonpharmacological treatments for chronic
neuropathic pain are available, such as physical therapy,
cognitive behavioral therapy, multimodal rehabilitation, and
interventional pain treatments, including radiofrequency ablation.
Spinal cord stimulation (SCS) is a treatment option that has been
used for more than 50 years to reduce neuropathic pain.?®
Multiple trials have shown SCS to be a comparably safe and often
effective treatment for chronic conditions like failed back surgery
syndrome (FBSS), complex regional pain syndrome, and painful
diabetic polyneuropathy.*17:18:20.23

Most investigations on SCS are randomized controlled trials
involving special selected patients, with only a few trials evaluating
a heterogenous population representative of clinical prac-
tice.122480:82 The current evidence indicates that SCS may exert
a positive impact on the overall quality of life, pain, and work
ability, 3" and an observational study revealed that after initiation
of SCS treatment of patients who had undergone lumbar spine
surgery, sick leave and disability pension decreased.'® However,
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the patient populations evaluated to date have been small, and
information concerning long-term effects and the influence of
patient characteristics (eg, clinical, and socioeconomic) is lacking.

Moreover, much of the information on predictors of the
success of SCS treatment, which is crucial to designing effective
therapy, is today weak or conflicting, and guidelines are often
based exclusively on expert opinion. The uniquely complete
information in Swedish national registries covering almost all
healthcare visits, diagnoses, procedures, and disability payments
for the entire population allowed us to conduct a retrospective
observational cohort study designed to identify potential predictors
of positive outcome (for example, socioeconomics, comorbidities),
as well as the impact of SCS treatment on the ability to work.

The aim of the study was to analyze the impact of SCS on sick
leave and long-term disability pension and what predictors are
associated with the impact.

2. Methods
2.1. Study design and patient selection

This is a retrospective observational cohort study of individuals
treated with SCS. The study used a research database consisting
of patient-level data from several Swedish national and local
registers. Population-based data from the National Patient
Register, the Cause of Death Register, Longitudinal integrated
database for health insurance and labor market studies (“LISA”),
and the Swedish Social Insurance Agency were extracted for the
study population. Data from the different data sources were
linked on patient level through the personal national ID. The
national registers in Sweden have a nation-wide coverage and
contain detailed information on the provision of care on an
individual level. Due to a closed data system (data have always
been reported to the same registers, which have always been
maintained by the same authorities), patients are not lost to
follow-up, unless they emigrate from the country.

The study period was from January 1, 2000, to December 31,
2019, the maximal period during which relevant data could be
extracted from the Swedish Social Security Agency. The
individuals included were of working age (21-62 years) who
began SCS treatment because of neuropathic pain during 2006
t0 2017 (as identified from the Swedish National Patient Register)
based on procedure coding (NOMESCO Classification of
Surgical Procedures [NCSP]). The identification period started
in 2006 to identify prior drug use in the Prescribed Drug Register,
which started in July 2005. In line with a previous study and for
comparability, only patients with “permanent” SCS treatment,
defined as permanent insertion of the device within 100 days of
the test insertion, '® were included. Test and permanent implants
were identified from the same NCSP code ABD3O (“implantation
of spinal stimulation device”). A reference group was included to
rule out the effect of societal changes that may impact the use of
disability benefits (eg, unemployment, changes to the social
security system). The reference group consisted of 5 individuals
matched to each patient without replacement with respect to
age, sex, and region of residence.

All individuals who live or work in Sweden are automatically
covered by the Swedish social insurance providing compensation
for income losses. These compensations are registered in the
register from the Social Insurance Agency. The insurance system
comprises several different types of benefits, which may be granted
depending on, for example, the length of time for which the benefit
can be granted and age of the insured individual. For simplicity, these
benefit types are referred to as sick leave benefits and disability
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pension. Sick leave benefits are compensations granted for a distinct
number of days and cannot be permanent. Disability pension can be
granted if the disorder is “chronic,” in this context meaning that
sufficiently severe to prohibit the person from ever going back to
work. During the study period, the first day of a sick leave period was
an unpaid, qualifying day and the following 13 days are a “sick pay”
period, covered by the employer. Only sick leaves exceeding 14
days are registered in the Social Insurance Agency’s register, from
the day which they are reimbursed by the public social insurance
plan. However, for all sick episodes exceeding 14 days, the first 14
days are registered. Sick leave and disability pension were measured
concerning net disability days. Net disability days were defined as the
degree of compensation (the percentage of the patient’s working
time, which is covered by sick leave benefits and/or disability
pension) multiplied with the gross number of days with granted sick
leave or disability pension. Net disability days included both normal
working days, weekends, and holidays. Because disability pension
is only approved for long-term disability, it is less likely that disability
pension use will change over a four-year period. Therefore, net days
of sick leave and disability pension were analyzed separately in a
sensitivity analysis.

The indirect cost of sick leave and disability pension was
measured by assigning a monetary value to net disability days.
The most commonly used approach to value the indirect cost of
reduced work productivity is the human capital approach.®® This
approach assumes that the relevant value of reduced productivity
equals to the present value of all lost future earnings for the
individual. Assuming that the value of production is equal to the
total labor cost from the employer’s view, gross wage was
calculated from the average wage per day (including weekends
and holidays) depending on sex and education level in Sweden
based on publicly available statistics from Statistics Sweden, with
an additional 31.42% of payroll taxes.?®2° Indirect costs were
expressed in Euro (€) 2020 using mean yearly exchange rate of
SEK/€10.4867.

2.2. Potential predictors

Index date was defined as the date of first SCS implantation.
Untreated control individuals were assigned their matched
counterpart’s index date. Potential predictors were observed
during a period of up to 5 years prior to index date depending on
variable (maximum look-back period was 5 years). Calendar year
of index date was included because minor reforms have been
made to the Swedish social insurance system during the study
period, which may have an impact on the use of such benefits.?®
Calendar year was also intended to capture any effects from
developments of the SCS treatment that occurred during the
study period. Considered predictors, collected from the national
registers, were as follows:
(1) Age in years at index date
(2) Sex (female, male)
(8) Country of birth (Sweden, Europe except Sweden, other)
(4) Calendar year of index date
(5) Previous spine surgeries identified by NCSP codes
(code list available in Supplementary Table 1, available at
http://links.lww.com/PAIN/B699)
(6) Elixhauser comorbidity index,® measured by diagnoses (ICD-
10) 2 years prior to index date
(7) Education level: primary, secondary, and postsecondary or
postgraduate (combined because of few individuals had
postgraduate education)
(8) Employment status (employed/not employed)
(9) Annual income in Euro (€) inflated to 2020 price level
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(10) Any use of strong opioids 3 months preceding index date
(identified using Anatomic Therapeutic Chemical classifica-
tion system, ATC, code NO2A)

(11) Any use of weak opioids 3 months preceding index date
(identified using Anatomic Therapeutic Chemical classifica-
tion system, ATC, code NO2A)

(12) Any use of nonopioid pain medicine 3 months preceding
index date (ATC code N0O2B)

(13) Any use of depression medicine 3 months preceding index
(ATC code NOBA-B).

2.3. Statistical analysis

A difference-in-difference (DiD) approach was used to create a
model in which the change in net disability days in SCS patients
before and after the start of treatment is compared with the change
during the same calendar period in control individuals. The change
in net disability days was measured as the difference in total days
from month 12 to 24 after index date (“after period”) compared with
month 24 to 12 before index date (“before period”). The DID model
subtracts the average change over time in the reference group
from the average change over time in the exposed group.’ The
period of 12 to 24 months before and after index date was chosen
to wash out the initial increase in disability days in the months
before and after SCS implantation that could be related to
recovering from the procedure, rather than long-term effect on
disability. As a sensitivity analysis, the change in net disability days
was measured as the difference in total days from month 25 to 36
months after index date compared with month 36 to 24 before the
index date. It was required for patients to have data in these
periods. Double differencing handles the problem of time-variant
trends in society (such as unemployment and changes in the social
security system) and biases resulting from permanent differences
between the treated and reference groups.

The estimator of DID (7pip) is defined as the average change
in outcome from the before period to the after period in the
exposed individuals subtracted with the average change in
outcome during the same periods in control individuals (equation
1). Individual / belongs to group G (a dummy variable that takes
the value 1 if a patient is an SCS patient and O if the patient is a
control) and is observed at time T (a dummy variable that takes the
value 1 if in the after period and 0 if in the before period).

oo =EY|T=1, G=0)—-EY|T=0, G=0)
—EYT =1, G=1-EYT =0 G=1). (1)

The effect of SCS on the net disability days (T =1, G=1) is
identified by the interaction term G=T estimated by the 7pp in the
ordinary least squares regression model (equation 2):

Y = Bo + B1*T + Bo*G + BaxX; + Barar + mpp*G*T + &, (2)

where Y is the outcome net disability days. The estimated
intercept By captures systematical time-invariant differences in
outcome between patients. For every calendar year of possible
index dates, a; captures the time-variant component in outcome,
which is common for all patients. X; are the potential predictors.
captures unobservable characteristics, which are assumed to be
independent of the group indicator and have the same
distribution over time. Potential predictors were interacted with
the group indicator G and the time indicator T to measure the
association of the predictors and effect of SCS on net disability
days (equation 3).

Y = Bg+ B1*T + BoxG + BaxXi + By*ar + Tpp*GxT+X; + &. (3)

PAIN®

The indirect cost of sick leave and disability pension has a mass
point at zero and is heavily left skewed; costs were analyzed using a
two-part regression model, which is common when analyzing, for
example, healthcare costs.® The first part of the model uses a logistic
regression to model the probability of having indirect cost larger than
zero. The second part models indirect costs larger than zero using
generalized linear model with gamma family and log link. Indirect
costs per period and group, and the difference between them, are
then predicted based on this regression model.

Data management and statistical analyses were conducted
using MySQL and Stata16.

3. Results
3.1. Baseline characteristics

The final study population included 1082 SCS patients and
5410 control individuals. Seven hundred twenty-four patients
were deemed to have test implantation (only one implantation
code registered, or more than 100 days between subsequent
implantation) and were therefore excluded from the study.
Table 1 shows participant characteristics at index date. Due to
matching, the 2 groups were similar in age (mean 47 years) and
gender (56% were female). On average, income and education
level were lower in the SCS group compared with the reference
group. Use of opioids, non-opioid pain drugs, and anti-
depression medicine were substantially higher in the SCS
group.

3.2. Trends in net disability days

Figure 1 shows the trend in crude (unadjusted) net disability days
by period (before and after) and by group (SCS and control). Mean
number of net disability days in the SCS group was 214 (standard
deviation [SD] 142) in the before period and 194 days (SD 153)in
the after period. In the reference group, mean net disability days
was 33 (SD 93) and 34 (SD 94) in the before and after period,
respectively. Net disability days increased slightly in the reference
group (mean crude difference 1.2 days). A larger numerical
change in net disability days was seen in the SCS group (mean
crude difference —19.9 days).

As shown by the main regression findings in Table 2, on
average, SCS reduced the net number of disability days by 21
days (P < 0.001). Without considering treatment status and
period, higher age, more comorbidities, use of either strong or
weak opioids, and more extensive usage of nonopioids and
antidepressives were associated with alarger number of disability
days (P < 0.001). Men and individuals with higher education level
had fewer such days (P < 0.001).

Interactions of potential predictors, group (SCS or control), and
period (before or after index date) were used to identify the
difference in treatment effect by predictor. Male patients and
being born outside Europe were numerically associated with
better treatment effect compared with other treated patients,
although not statistically significant (P = 0.228). Higher age was
numerically associated with poorer treatment effect (net disability
days increased), although not statistically significant (P = 0.154).
Similarly, the use of nonopioid pain medicine and any opioids was
associated, but not statistically significantly, with a poorer
treatment effect. Use of antidepression medicine was significantly
associated with poorer treatment effect (P < 0.001). No
statistically significant difference in treatment effect was seen
whether patient had a prior spine surgery or not.
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Participant characteristics.

SCS patients (n = 1082)

Control individuals (n = 5410)

Mean or percent SE or count Mean or percent SE or count
Age at index (y) 471 0.3 471 0.1
Follow-up time (y) 44 0.4 5.0 0.3
Sex
Male 44% 480 44% 2400
Female 56% 602 56% 3010
Birth country
Sweden 86% 931 82% 4409
Europe, except Sweden 9% 99 9% 489
Other 5% 52 9% 512
Education level
Primary education 19% 201 13% 721
Secondary education 58% 629 48% 2571
Postsecondary/postgraduate education 22% 242 37% 2026
Employment status
Employed 47% 508 69% 3734
Not employed 53% 574 31% 1663
Income (000, €) 21.6 0.6 26.6 0.8
Elixhauser comorbidity index 0.8 0 0.3 0
Prior spine surgery 23% 253 <1% 7
Nonopioid pain medication usage (at least 1 45% 484 5% 282
dispensation in the prior 3 mo)
Depression medicine usage (at least 1 46% 494 8% 411
dispensation in the prior 3 mo)
Any opioid usage (at least 1 dispensation in the 55% 594 4% 201
prior 3 mo)
Strong opioid usage (at least 1 dispensation in 27% 288 1% 34
the prior 3 mo)
Weak opioid usage (at least 1 dispensation in the 36% 394 3% 173
prior 3 mo)

SCS, spinal cord stimulation.

3.3. Indirect costs

The indirect cost associated with sick leave and disability pension
were estimated by group and period using the two-part
regression model (Table 3). Mean indirect cost decreased in
the SCS groups from the before to the after period and slightly
increased in the reference group. Mean saving of indirect costs on
the treated SCS group was €4127.

3.4. Sensitivity analyses

Sick leave and disability pension were modelled separately in a
sensitivity analysis (Table 4). SCS was associated with a positive
impact on sick leave (decreases net sick leave days, coef. —39.0, P
< 0.01) but associated with a negative impact on disability pension
(coef. 17.8, P < 0.01). Mean net disability days continuously
increased in the SCS group from month 36 before index date until
the month of the treatment start and thereafter continuously
decreased until month 36 after index date (data not shown). In an
additional sensitivity analysis, net disability days in month 25 to 36
after index date was compared with month 25 to 36 before index
before in each group. This sensitivity analysis showed that SCS
treatment had no impact on net disability days, indicating that in the
third year after SCS, net disability days decreased to a similar level as

3 years before index date (coef. 1.2, P = 0.796, Table 4). This was
also confirmed looking at trajectory of net disability days 36 months
before and after index date (Supplementary Fig. 1, available at http://
links.lww.com/PAIN/B699). Full regression model results for the
sensitivity analyses are presented in Supplementary Table 2
to 4, available at http://links.lww.com/PAIN/B699.

4. Discussion
4.1. Summary of results

This study aimed to analyse the association of potential predictors
and the impact of SCS treatment on sick leave and disability
pension in a representative Swedish cohort using nation-wide
register data. Large loss of work ability prior to treatment was
identified because patients had on average 214 net disability days
2 years prior to index date. This adds details to the existing
literature about the impact that chronic pain has on the patient
and the society at large in Sweden. SCS was associated with a
statistically significantly reduction in net disability days. The
estimated decrease in net disability days was 21 days per patient.
The reduction in net disability days corresponded to a decrease in
indirect costs of €4127 per patient. SCS could potentially lead to
savings in societal costs related to disability days even when
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Figure 1. Mean crude number of net disability days in the before and after period by group. Green bars represent the difference in mean net disability days from

before and after period. SCS, spinal cord stimulation.

extrapolating the results to larger patient population. For 1000
patients treated during a year, this entails a potential reduction of
this cost of around €4.1 million during only one year, although
caution should be used when extrapolating results to years
outside the study period. The total cost saving is expected to be
higher because the effect on work ability is likely to persist over a
longer period than what is studied here. However, to be able to
estimate the cost-effectiveness of SCS treatment, the potential
cost saving should be related to the additional treatment cost. In
the future, the data presented in this study may be used together
with other health and cost-related data, to fully estimate the cost-
effectiveness of SCS treatment.

In this study, a reference group from the general population
was included to rule out potential effects of societal changes that
may impact the use of disability benefits. Given the retrospective
register study design, patients in this study were not randomized
to SCS treatment group or control group. Predictors that were
deemed to have potential effect on disability days were included
in the regression models to make the groups as comparable as
possible, given the data availability. Nevertheless, there could be
some unobservable factors that might explain the treatment
effect. We consider it unlikely that the SCS patients would have
improved (ie, disability days reduced) without the SCS treatment
given that SCS is usually indicated for patients with intractable

Difference-in-difference (DiD) estimates of net disability days

Variable

Coefficient (standard error)

Interaction effect of potential predictors and
treatment effect (predictor* 7pjp)

SCS group effect, B 112.0 (5.8)**

Period effect, B (1 if after index date, O if before index date) 1.2(0.7)

Treatment effect, Tpip —21.2 (4.1)***
Calendar year —4.4(0.4)

Predictors
Age 1.9 0.1y 0.6 (0.4)
Male —11.0 2.1)* -84 (8.2
Comorbidities 142 (1.7 5.0 (3.9
Any opioid use 3 mo before index date 449 (15.0y* 8.0(11.1)
Use of strong opioid 3 mo before index date —6.7 (13.2) —15.1 (26.7)
Use of weak opioid 3 mo before index date —23.9 (13.6) 12.8 (11.3)
Any nonopioid pain medicine use 3 mo before index date 27.6 (5.4)™ 6.0 (9.9
Any antidepression medicine use 3 mo before index date 40.8 (4.6)* 21.9 9.4y
Previous spine surgery —-3.8(8.1) 16.0 (82.5)
Country of birth: Europe, not Sweden (ref: Sweden) —-524.2) —27.6 (15.6)*
Country of birth: other (ref: Sweden) —37.0 4.4 —24.9(20.7)
Education level: secondary school (ref: primary school) —20.4 (4.0 11.8(11.6)
Education level: postsecondary/postgraduate (ref: primary school) —35.8 (4.0 7.6(12.9
Yearly income (€) -1.4(1.9 8.9 (20.0)
Unemployed 735 3.1y 13.08.2)

Negative coefficient indicates decreased net disability days ***Significant on 1% level, **Significant on 5% level, “Significant on 10% level. Ref.=reference. SCS, spinal cord stimulation
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Yearly indirect costs of spinal cord stimulation group and controls by period, predicted using two-part regression model.

N Before period (month 24-12 preceding After period (month 24-12 after Difference mean
index date), mean (standard error) index date), mean (standard error) (standard error)
SCS group 1082 19,895 (652) 16,146 (598) —3749 (885)
Reference group 5410 5352 (173) 5729 (183) 378 (252)
Difference 14,543 (675) 10,417 (625) DiD: —4127/Patient

SCS, spinal cord stimulation.

pain who have undergone several past treatments, such as spine
surgery without improvement. Furthermore, a consistently high
number of disability days was observed up to 3 years before
treatment. This indicates that it is unlikely that the high number of
disability days at baseline (treatment) is due to chance, and
disability days at follow-up would regress to a lower value closer
to a population average even without treatment (“regression to
the mean”). Disregarding treatment and period in relation to index
date, higher age, more comorbidities, more use of opioids,
nonopioid pain medicines, and antidepression medicine were
significantly associated with higher net disability days. Male sex
was associated with less net disability days compared with
female sex. This is consistent with previous findings of higher all-
cause sick insurance use in women compared with men in
Sweden but also in SCS-treated patients in Finland. %% Higher
education level was also associated with less net disability days.
No statistically significant difference in effect of treatment on
disability days was detected for most of the potential predictors
included in this study. However, the use of antidepression
medicines was significantly associated with poorer treatment
effect (P < 0.001). This relationship may be investigated in more
detail in future studies. Previous studies using register data in
Finland and Sweden, respectively, indicated that sick leave
decreased after SCS in patients with prior spine surgery (ie,
FBSS).'>'® Although this study indicate that net disability days
decreased after SCS overall, no difference in treatment effect was
seen in patients with prior spine surgery compared with those
without prior spine surgery. This might be a surprising result given
that SCS has been extensively evaluated for FBSS, which is the
main indication for SCS. However, this result could potentially
indicate that SCS for other indications may have a similar
treatment effect as for FBSS, in this data material.

4.2. Study limitations

We acknowledge that our study has some limitations. Not all data
on sick leave were available for analysis, which may underesti-
mate sick leave days to some extent. Short-term episodes (=14
days) are the responsibility of the employer in Sweden and are
therefore not recorded in the Social Insurance Register. Thus,
such episodes could not be included in the analyses. However,
the first 14 days for all recorded sick leave episodes are recorded
in the register. The findings of this study are based on Swedish
data and are as such directly not transferable to other countries.
In particular, differences in social insurance system between
countries may entail different propensity to use such benefits,
possibly entailing different impact of SCS on return to work.
Another important limitation is the uncertainty in the estimated
size of the SCS cohort. In this study, we included only patients
based on having 2 consecutive codes for implantation registered
within 100 days. Some clinics may perform the SCS procedure
without a test simulation. Furthermore, some clinics may have a

longer waiting time than 100 days. Therefore, the sample size
might be underestimated. Explantations were not accounted for,
which may to some extent overestimate the number of patients
with permanent implants, to some extent.

4.3. Study strengths

Our study has some major strengths. This study relies to a large
extent on Swedish register-based data, which are known to
have a high degree of completeness (~ 99%) Reporting of
certain variables used in this study is not voluntary, so for
healthcare visits and drug dispensations, all the necessary
information can be expected to have been present. This entails
that virtually all SCS procedures, all diagnoses, prescription
drugs, and socioeconomic variables can be captured. The
Swedish social security number allows following patients over
time and allows data to be linked to other registers. Minimal
exclusion criteria were applied; therefore, it could be argued that
the study provides a more representative depiction of eventsin a
real-world setting, compared with smaller, more selective
studies.

5. Concluding remarks

In conclusion, this study demonstrates that SCS treatment in
Sweden is associated with a decrease in disability days and

Sensitivity analysis on difference-in-difference (DiD)
estimates of net disability days

Variable

Coefficient
(standard error)

Sensitivity analysis: including only sick leave

SCS group effect, B, 73.8 (4.9
Period effect, B4 (1 if after index date, O if 0.7 (0.7)
before index date)
Treatment effect, 7pip —39.0 (4.4)
Sensitivity analysis: including only disability
pension
SCS Group effect, B, 38.2 (5.7)*
Period effect, B4 (1 if after index date, O if 0.5(0.5
before index date)
Treatment effect, mpip 17.8 (3.3)**
Sensitivity analysis: total net disability days 3y
before index date compared with 3y before
index
SCS Group effect, B, 91.9 (6.9
Period effect, B4 (1 if after index date, O if 0.5 (0.9
before index date)
Treatment effect, 7pip 1.2 (4.6)

Negative coefficient indicates decreased net disability days. SCS, spinal cord stimulation
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consequently a decrease in indirect cost in working age patients.
Large work loss prior to index date was also demonstrated,
indicating a significant burden on the employers, the patient, and
the society at large. The number of disability days varied
considerably depending on the predictors age, sex, education,
comorbidities, use of either strong or weak opioids, and use of
nonopioids and antidepression medicines. The effect of SCS
appeared to have little association with the chosen predictors,
except for the use of antidepression medicines, which was the
only predictor associated with a statistically significant treatment
effect of SCS, indicating that the use of antidepressants may
decrease the treatment effect of SCS. The economic benefit
needs to be considered, as well as the clinical outcome, when
evaluating the full societal value of SCS.
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