
Background: Spinal cord stimulation (SCS) is an effective treatment for failed back surgery 
syndrome (FBSS). In patients with FBSS, opioids have often been initiated, even before SCS is 
trialed.

Objective: We studied the effect of retirement on opioid use in patients with chronic pain after 
failed back surgery.

Study Design: A retrospective study design.

Setting: The study was conducted at Kuopio University Hospital. 

Methods: The study group consisted of all 230 patients with SCS trialed or implanted for FBSS 
at Kuopio University Hospital Neurosurgery from January 1, 1996 through December 31, 2014. All 
purchases of prescribed opioids and their daily defined doses, as well as data on working ability, 
were obtained from the Social Insurance Institution. Patients were divided into 3 groups: SCS 
trial only, SCS implanted permanently, and SCS implanted but later explanted. We analyzed the 
differences in opioid use among these groups 2 years before and 2 years after the start of their 
disability pension (DP). 

Results: During the follow-up period, a total of 60 patients received a DP. One year before DP, 
the majority of patients used opioids (n = 43, 72%), and throughout the one-year follow-up after 
retirement, the number of users increased slightly (n = 46, 77%). In the permanently implanted 
SCS group, the number of strong opioid users decreased after retirement. Most patients used a 
moderate dose (0.1–10.5 morphine milligram equivalent/d). Retirement appeared to interrupt dose 
escalation in all groups, but doses increased further as the follow-up continued. 

Limitations: No structured questionnaires were used in this study. Also, many underlying factors 
contributing to chronic pain were missing.

Conclusions: DP did not reduce the use of opioids in patients with FBSS. Opioid doses were 
lower and dose escalation less steep with continuous SCS therapy.

Key words: Failed back surgery syndrome, spinal cord stimulation, opioids, retirement, disability 
pension
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LLow back pain is one of the most common pain 
conditions in the world, resulting in significant 
use of health care services and causing substantial 

socioeconomic burden due to the cascade of medical 
costs related to treatment, sick leaves, and disability 
pensions (1). In addition, the use of surgery for low 
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back pain-related symptoms has increased significantly 
in recent years (2). The estimates of persistent 
postoperative pain, also known as failed back surgery 
syndrome (FBSS), have remained reasonably constant 
over the years within the range of 10% to 40% (3), with 
the most recent projections being around 20% (4,5).

With its complex nature, the treatment of FBSS 
has been recommended to be multidisciplinary and 
includes the optimization of medical management and 
nonmedical conservative treatment options (6,7). With 
regard to pharmacological treatment, the use of opioid 
analgesics is common with patients who have FBSS (8). 
However, in recent years, recommendations for the use 
of opioids, both in general and in cases of FBSS, has 
veered toward suggesting very careful patient selec-
tion for opioids use, and even the discouragement of 
long-term use of opioid treatment (9-11). 

For patients experiencing more severe symptoms 
due to FBSS, a treatment exhibiting both cost-effective-
ness and satisfactory symptom relief in selected patients 
has been spinal cord stimulation (SCS) (12-14). In earlier 
studies, permanent SCS use has been associated with 
reductions in sick leave and disability pensions (15), 
but the results from different studies, especially with 
respect to return-to-work status, vary considerably (16-
18). SCS has also been linked to a reduction in opioid 
treatment (19,20).

The effect of retirement on opioid use has not 
been previously studied. The purpose of this study was 
to investigate 1) the prevalence and dosing of opioids 
in retiring patients with FBSS, 2) the effect of SCS treat-
ment on opioid doses before and after a disability pen-
sion was received, and 3) whether receiving a disability 
pension affects the dosage or use of opioids.

Methods

The study group consisted of 230 consecutive pa-
tients with FBSS who were trialed or implanted with SCS 
at Kuopio University Hospital (KUH) Neurosurgery from 
January 1, 1996 through December 31, 2014. KUH is a 
publicly funded nonprofit hospital. The medical charts 
and added data from national registers were retrospec-
tively evaluated. A neurosurgeon, orthopedic surgeon, or 
pain physician who also provided the primary treatment, 
such as physical therapy and oral analgesics, diagnosed 
the FBSS cases. The decision to try an SCS device (trial 
period) was made by a neurosurgeon after a polyclinic 
evaluation. Patients had received at least one lumbar disc 
or decompression operation but nevertheless suffered 
from radicular lower limb pain or combined lumbar pain. 

The SCS paddle-lead electrode (Resume 3586, 
Specify 2x4 3998, or Specify 5-6-5 39565, Symmix 3982, 
Medtronic) was implanted into the epidural space 
microsurgically under direct visual control. Each pa-
tient was under general anesthesia at the time of the 
procedure. Patients who experienced significant pain 
relief during a one-week (range 2–15 days) trial period 
received a permanent internal pulse generator (IPG; 
model 7425, model 37703, model 7427V, model 37702, 
or model 97702, Medtronic). Those who did not experi-
ence adequate pain relief during the trial period had 
their electrode removed (SCS trial only).

Patients were divided into 3 groups: SCS trial only, 
SCS implanted permanently (SCS permanent), and SCS 
implanted but later explanted due to inadequate pain 
relief (SCS explanted). 

The National Health Insurance (NHI) scheme is a 
part of the Finland social security system that covers all 
permanent residents and citizens of Finland. The Social 
Insurance Institution (SII) of Finland is an independent 
social security institution that runs the NHI scheme. The 
SII maintains a nationwide registry of all patients who 
are or have been retired. The data for disability pension 
(DP) were derived from the register of the SII. The Finn-
ish statutory pension scheme consists of employment 
earnings-related and self-employment earnings-related 
pensions and a national minimum guaranteed pension. 
Until 2017, the retirement age in Finland was 63 years. 
After 2017, the retirement age increased steadily. If 
a disability is prolonged before the actual retirement 
age, the recipient may be entitled to a DP. 

Disability does not automatically justify DP. The 
ability to work is assessed in relation to work require-
ments and DP is always the last resort. Before DP all 
other means are reviewed e.g., vocational rehabilita-
tion. The application for DP is submitted via a physi-
cian’s statement. An SII medical expert or insurance 
company determines the fulfillment of DP criteria. The 
DP is paid by either the pension insurance company or 
the SII. The SII data on DP from January 1, 1995 through 
March 31, 2016 were considered for this study. Only 
granted cases of DP were taken into account.

In Finland, opioids are sold by prescription only. We 
obtained information on all purchases of prescribed 
opioids from January 1, 1995 through March 31, 2016, 
including their defined daily doses (DDD), purchase 
dates and quantities, Anatomical Therapeutic Chemical 
classification codes, and refundable purchase records. 
This information was retrieved from a nationwide reg-
istry maintained by the SII. We analyzed the differences 
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in opioid use among groups in relation to retirement 
date, which was limited to 3 years (2 years before and 
one year after the pension). Death information was 
retrieved from a nationwide registry, maintained by 
the Population Register Center. The register contains 
records of all deaths in Finland, for which the causes 
are always assessed.

During the follow-up, patients used the following 
opioid preparations: fentanyl transdermal (TD), hy-
dromorphone, methadone, morphine, oxycodone, bu-
prenorphine TD, codeine (with combinations), dextro-
propoxyphene (this drug was pulled from the US and 
European markets in 2010), and tramadol. The DDD is a 
statistical measure of drug consumption defined by the 
World Health Organization: “The DDD is the assumed 
average maintenance dose per day for a drug used for 
its main indication in adults”(21). 

To allow for the comparison of opioids, the data 
obtained from the DDD were converted to morphine 
milligram equivalents (MMEs). The MME is a value 
assigned to opioids to represent their relative poten-
cies; it is determined by using an equivalency factor to 
calculate a dose of morphine that is equivalent to the 
ordered opioid. To calculate the MME, we used the fol-
lowing conversion factors suggested by the US Centers 
for Disease Control and Prevention: buprenorphine TD 
(75), codeine (0.15), dextropropoxyphene (0.2), fen-
tanyl TD (100), hydromorphone (4.0), methadone (3.0), 
morphine (1.0), oxycodone (1.5), and oxymorphone 
(3.0) (22-25). The MME conversion factor for fentanyl 
patches was based on the following assumptions: one 
milligram of parental fentanyl is equivalent to 100 mil-
ligrams of oral morphine, and one patch releases the 
dispensed micrograms per hour over a 24-hour day 
period as it is used by the US Centers for Medicare & 
Medicaid Services (CMS) (26). The MME conversion fac-
tor for methadone is used by the CMS when evaluating 
the Medicare population’s opioid use (27). 

For the analyses, opioids were divided into 2 groups: 
strong and weak opioids. Strong opioids included fen-
tanyl, hydromorphone, methadone, morphine, and 
oxycodone. Weak opioids included buprenorphine, 
codeine, dextropropoxyphene, and tramadol.

Opioid discontinuation was defined as one or more 
purchases during the 12 months before retirement but 
no purchases during the follow-up period of 12 months 
after retirement. Opioid initiation was defined as one 
or more purchases during the 12 months after retire-
ment but no purchases 12 months before retirement.

The study protocol was approved by the Institution-

al Ethics Committee with approval number 27/2014; the 
data fusion from the national registries was performed 
with approval from the SII and the Ministry of Social 
Affairs and Health of Finland.

Statistical Analysis
The demographic data were investigated by cal-

culating the standard deviations and means for the 
normally distributed variables in addition to the ranges 
and medians for the other variables. The statistical 
evaluation was executed with an analysis of nonpara-
metric tests of variance. For categorical outcomes, 
cross-table analysis and χ2 tests were used for statistical 
evaluation. The significance among the groups during 
the follow-up time was assessed with the negative 
binomial regression model, and the results are shown 
as means. P values < 0.05 were considered significant. 
SPSS 22.0 for Windows (IBM Corporation) was used to 
perform all statistical analyses.

Results

Study Population
The study group included 230 patients with FBSS. 

There were 129 patients in the SCS permanent group, 
of whom 28 (22%) had received a DP during the data 
collection period. The corresponding figures in the SCS 
explanted group were 50 and 17 (34%), and in the trial 
only group, these figures were 51 and 17 (33%) (Fig. 1).

During the follow-up period, 62 patients received a 
DP. Of these, 55% were women (n = 34). The mean age 
was 47 years (range 26–65) at the time of implantation 
and 47 years (range 33–62) at the time of retirement. 
Most of the patients suffered from both extremity 
and back pain (n = 41, 66%). The median number of 
previous lumbar operations before SCS implantation 
was 2 (range 1–9), and the majority of patients had 
single-level surgery (n = 35, 58%). Disc herniation (n = 
33, 53%) was the most common cause of operation. In 
the majority of patients (58%, n = 36), retirement was 
preceded by SCS implantation (Table 1).

In the trial only (n = 10) and SCS explanted (n = 
11) groups, 59% and 65% were women, while in the 
SCS permanent (n = 13) group 46% were women. The 
mean age was 47 in the trial only and SCS explanted 
group, and 48 in the SCS permanent group. The median 
spinal surgery before implantation was 2 in all groups. 
On average, there were 3 spinal surgeries in the SCS 
permanent and SCS explanted groups and 2 in the trial 
only group. Both leg and back pain was suffered 53% 



Pain Physician: August 2022 25:E739-E748

E742  www.painphysicianjournal.com

Trial Only
n = 17

Permanent SCS Implanted n = 45

SCS Explanted
n = 17

SCS in Use at the End 
Of  Follow-up

n = 28

P
Gender

Women 10 (59%) 11 (65%) 13 (46%) 0.46

Age on pension date (mean ± SD) 47 ± 6.6 47 ± 8.4 48 ± 6.4 0.94

Location of pain

Extremity 8 (47%) 6 (35%) 7 (25%)
0.31

Extremity and back 9 (53%) 11 (65%) 21 (75%)

Number of previous operations before implantation 
(median/range) 2/1-4 2/1-9 2/1-9 0.89

Level of operation (n = 60)

L4-5 and above 11 (65%) 2 (12%) 8 (31%)

0.27L5-S1 2 (12%) 5 (29%) 7 (27%)

Multiple level 4 (23%) 10 (59%) 11 (42%)

Reason for operation

Disc herniation 9 (53%) 10 (59%) 14 (50%)

0.28
Stenosis 4 (23%) 1 (6%) 4 (14%)

Both 1 (6%) 4 (23%) 9 (32%)

Other 3 (18%) 2 (12%) 1 (4%)

Type of electrodea

Symmix/Resume 1x4/Vectris 17 (100%) 17 (100%) 22 (79%)
0.02

Specify 5-6-5/2x4 - - 6 (21%)

Pension granted after implantation 13 (77%) 11 (65%) 12 (43%) 0.07

Table 1. Demographics of  62 retired patients with failed back surgery syndrome with spinal cord stimulation collected in the Kuopio 
University Hospital in the period 1996-2014.

SCS = spinal cord stimulation; aall electrodes manufactured by Medtronic.

Fig. 1. Disability pensions of  
230 patients with failed back 
surgery syndrome with spinal cord 
stimulation and their opioid usage 
during the follow-up (2 years before 
and one year after retirement) based 
on data from the Social Insurance 
Institute of  Finland.
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(n = 9) in the trial only group, 65% (n = 11) in the SCS 
explanted group, and 75% (n = 21) in the SCS perma-
nent group (Table 1).

Opioid Use in Retirees Regardless of the Time 
of the SCS Trial

All Opioids
Opioid use was examined over a total period of 3 

years (2 years before to one year after the initiation 
of pension). Of the 62 retired patients, 2 did not have 
adequate follow-up times after retirement and were 
excluded from the analysis. Of the remaining 60 pa-
tients, 10 did not use any opioids during the follow-up 
and were therefore excluded from this analysis. The 50 
opioid users belonged to the following groups: 12 SCS 
explanted, 25 SCS permanent, and 13 SCS trial only.

In the SCS permanent group, the mean opioid dose 
increased moderately toward the end of the follow-up 
from 8.3 MME/d (95% CI 3.3 to 20.6) at the beginning 
to 12.6 MME/d (95% CI 6.2 to 25.3) at the end (Fig. 2A).

In the SCS explanted group, as well as in the trial 
only group, opioid use increased significantly during 
the follow-up. At the beginning of the follow-up, the 
mean opioid dose in the SCS explanted group was 11.8 
MME/d (95% CI 4.5 to 31.4), and it reached 25.6 MME/d 
(95% CI 11.7 to 56.0) by the end of the follow-up, with 
a P value < .05. In the SCS explanted group, the mean 
opioid use was at its highest within 6 months before re-
tirement at 27.2 MME/d (95% CI 11.7 to 63.2) (Fig. 2A)

In the SCS trialonly group, the mean opioid dose at 
the beginning of the follow-up was 12.9 MME/d (95% 
CI 6.4 to 26.0). At its lowest, the mean opioid use in the 
trial group one year before retirement was 12.8 MME/d 
(95% CI 7.1 to 23.1) and gradually increased thereafter, 
reaching its highest at the end of the follow-up year 
after retirement at a mean of 23.9 MME/d (95% CI 12.7 
to 45.0), with a P value < .05 (Fig. 2A).

Strong Opioids
During the follow-up, 9 patients in the SCS ex-

planted group, 8 patients in the SCS permanent group, 
and 6 patients in the SCS trial only group used strong 
opioids. The mean daily MME increased in all groups 
toward the end of the follow-up. At the beginning, 
mean daily MME was 14.2 (95% CI 5.0 to 40.7) in the 
SCS explanted group, 16.6 (95% CI 4.7 to 59.4) in the 
SCS permanent group, and 17.2 (95% CI 5.9 to 49.9) in 
the SCS trial only group. The corresponding numbers 
at the end of the follow-up were 30.2 (95% CI 12.9 to 

70.5), 25.5 (95% CI 11.0 to 58.9), and 34.2 (95% CI 14.5 
to 80.6), respectively. There were no significant differ-
ences among the groups (Fig. 2B).

Weak Opioids
The majority (n = 40, 67%) of patients used a weak 

opioid during the follow-up. There were 21 (53%) us-
ers in the SCS permanent group, 9 (23%) in the SCS ex-
planted group, and 10 (25%) in the SCS trial only group. 
In the SCS permanent group, the mean opioid use was 
3.5 MME/d (95% CI 1.5 to 8.3) 24 months before retire-
ment, and 5.2 MME/day (95%CI 3.1 to 8.9) 12 months 
after retirement, with a P value < .05. In the SCS trial 
only group, the mean daily use of MME was significantly 
higher than those in the SCS explanted (excluding the 
time point 6 months after retirement) and SCS perma-
nent groups (excluding time points 24 and 12 months 
before retirement) throughout the follow-up period (P 
< .05) (Fig. 2C).

Opioid Use in Retirees with an Implantable 
Pulse Generator Implanted Before 
Retirement

Following a one-week trial, an implantable pulse 
generator (IPG) was implanted in a total of 21 patients 
(SCS explanted n = 10, SCS permanent n = 11) at a medi-
an of 18 months (range 2–126) before retirement. Two 
patients did not use opioids at all during the follow-
up and were excluded from this analysis. A total of 9 
patients in the SCS explanted group and 10 patients in 
the SCS permanent group remained. During the follow-
up, a weak opioid was used by 7 patients in the SCS 
explanted group and 6 patients in the SCS permanent 
group, while there were 8 strong opioid users in the 
SCS explanted group and 5 in the SCS permanent group 
(Fig. 3).

In both groups, the mean daily use of MME was 
lower at the beginning of the follow-up compared to 
the end. In the SCS permanent group, the mean opioid 
use was 14.7 MME/d (95% CI 4.6 to 47.2) 24 months be-
fore retirement, whereas it was 14.3 MME/d (95% CI 5.1 
to 40.4) in the SCS explanted group. At the end of the 
follow-up, the corresponding figures were 23.6 MME/d 
(95% CI 10.4 to 53.7) and 29.2 MME/day (95% CI 12.1 to 
70.6). There was no significant difference between the 
groups (Fig. 3).

Use of Different Opioids Over 2 years (One 
Year Before to One Year After Retirement)

During the follow-up, 48 (80%) out of 60 patients 
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used opioids, and for most of these patients, the aver-
age dose was low at 0.1–10.5 MME/d. Two patients, both 
from the SCS permanent group, discontinued opioid use 
after retirement. Both of them had low opioid use (on 
average less than one MME/d) during the year before 
retirement. Five patients started to use opioids after re-
tirement (n = one SCS trial only, n = one SCS explanted, 
n = 3 SCS permanent). In the year before retirement, 43 
(72%) patients used opioids, while 46 (77%) patients 
used opioids during the year after retirement (Fig. 4).

Oxycodone was the most used of the strong opi-
oids; it was used by 13 (22%) patients during the one 
year before retirement and by 15 (25%) patients after 
retirement. Only in the SCS permanent group did the 
number of users decrease after retirement; 7 patients 
used oxycodone before retirement and 2 used it after 
retirement. Two patients from both the SCS trial only 
and SCS explanted groups started using oxycodone af-
ter retirement (Table 2). Of the weak opioids, tramadol 
was used the most; it was used by 24 (40%) patients 

Fig. 2. Opioid usage in 60 patients with failed back surgery syndrome 2 years before and one year after retirement regardless of  
the time of  the spinal cord stimulation trial period.
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during the one year before retirement and by 28 (46%) 
patients after retirement (Table 2).

discussion

This study analyzed opioid use in 60 patients with 
FBSS with trialed or implanted SCS from 2 years be-
fore to one year after receiving a DP. We found that 
DP appears to have interrupted the dose escalation in 
all groups, but the doses increased as the follow-up 
continued. In the SCS permanent group, opioid doses 
remained relatively low, and the situation remained 
quite stable regardless of retirement. In the SCS ex-
planted and the SCS trial only groups, the dose increase 
of opioids was steeper. However, retirement stopped 
opioid doses from rising in the SCS explanted group. 

Opioid use was lowest in the SCS permanent 
group, where the effects of retirement on doses were 
also minimal. There were fewer users of strong opioids 
in the SCS permanent group compared to other groups, 
and strong opioids were used most in the SCS explanted 
group. In the SCS trial only group, the doses of strong 
opioids escalated during the year after retirement. 

The number of strong opioid users decreased in 
the SCS permanent group after retirement. In both 
the SCS permanent and SCS explanted groups with an 
IPG before retirement, opioid doses increased toward 
the end of the follow-up; there were no significant 
differences between the groups. One year before re-
tirement, the majority (72%) of patients used opioids, 
and the percentage increased slightly (77%) after one 
year of follow-up after retirement. Most of the patients 
used a moderate dose (less than 10.5 MME/d) of opi-

oids both before and after retirement. The SCS trial 
only group used weak opioids the most; in this group, 
retirement seemed to cut off dose increases. In both 
the SCS permanent and SCS explanted groups, the use 
of weak opioids remained moderate and steady during 
the follow-up period. The most commonly used opioids 
were oxycodone and tramadol.

In recent years, more critical attitudes toward opi-
oid treatment have been adopted with the advent of 
new research. Based on a systematic review and meta-
analysis in people with chronic low back pain, opioid 
analgesics have been found to provide only modest 
short-term pain relief, and the effect is not likely to be 

Fig. 3. Opioid usage in the SCS explanted and SCS 
permanent groups with an implantable pulse generator 
(IPG) 2 years before and one year after retirement. 

Fig. 4. Opioid users and doses one year before and one year after retirement.
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clinically important within guideline-suggested doses 
(10). A recent systematic review and meta-analysis does 
not support opioid superiority in chronic non-cancer 
pain management (28). For the pharmacotherapy of 
neuropathic pain, strong opioids are only available as 
third-generation treatment options (29). In this study, 
the majority of patients used opioids for at least part 
of the follow-up.

The treatment recommendation for FBSS suggests 
that a weak opioid be used as a short-term adjuvant 
treatment if needed, while SCS is recommended to 
be considered before starting a strong opioid (9). The 
problem with a strong opioid is the troublesome and 
widespread side effects (22). In addition, evidence of 
the long-term efficacy of opioids in the treatment of 
FBSS-associated chronic pain is lacking. 

In this study, several patients used opioids over the 
long term. Weak opioids were used more often, and 
while doses remained moderate during the follow-up, 
there was a slight increase. In contrast, strong opioid 
doses increased significantly during the follow-up. This 
could be explained, at least in part, by the development 
of tolerance. At the same time, for strong opioids, there 
is no ceiling effect as there is for weak opioids, and this 
may contribute to the allowance of higher doses. It is 
possible that doses will increase in a population that 
does not actively use other pain treatment modalities.

Opioid use in Finland almost tripled from 1995 

(about 6 DDD/1,000 inhabitants/d) to 2008 (16.2 
DDD/1,000 inhabitants/d) (30). Despite this, in 2008 opi-
oid consumption in Finland was the lowest in the Nor-
dic countries (30). Between 1995 and 2016, the share of 
opioid users (aged 15–64) in Finland increased from less 
than 1% to about 7% (31). We want to believe that at 
least the prescribing of strong opioids for chronic pain 
conditions is now being approached more rigorously 
due to increasing knowledge. 

Recently, treatment of chronic pain according to 
the biopsychosocial model has gained more emphasis. 
In addition, current literature suggests that the inten-
sity of pain and the disability it causes seems to be an 
independent factor with patients and is more related 
to depression than the treatment factors (32). It has 
been shown that a patient with pain suffering from 
depression and anxiety is more likely to receive opioid 
treatment at higher doses, for a longer duration, and 
at a higher risk of side effects than a patient who is 
mentally better (33). In a follow-up study of patients 
with chronic pain, depression and alexithymia were as-
sociated with higher opioid use compared with those 
not depressed or alexithymic (34). 

Recent research has suggested that an opioid pre-
scription in Finland is more common among those with 
a low socioeconomic status, which is similar to reports 
from the United States and the United Kingdom (31). 
Based on a previous study of the same population, it 

Table 2. Opioid-specific users and mean daily use in morphine milligram equivalent (MME).

Trial Only n = 17
Permanent SCS Implanted n = 43

SCS Explanted n = 16
SCS SCS in Use at the End Of  

Follow-up n = 27

One year 
before 

retirement

One year 
after 

retirement

One year 
before 

retirement

One year 
after 

retirement

One year 
before 

retirement

One year after 
retirement

Strong opioid
MME 

(median/
range)

n
MME 

(median/
range)

n
MME 

(median/
range)

n
MME 

(median/
range)

n
MME 

(median/
range)

n
MME 

(median/
range)

n

Fentanyl (N02AB03) 27.8/46.5 2 57.0/0 1 9.0/0 1 3.0/0 1 - 0 - 0

Hydromorphone (N02AA03) 0/0 0 - 0 50.3/37.8 2 98.6/0 1 - 0 - 0

Methadone (N07BC02) - 0 - 0 7.5/0 1 71.3/0 1 - 0 - 0

Morphine (N02AA01) - 0 - 0 - 0 - 0 2.7/0 1 - 0

Oxycodone (N02AA05) 23.2/7.3 2 24.7/37.3 4 28.3/74.1 4 12.5/24.0 6 16.4/86.2 7 29.3/71.8 5

Weak opioid

Buprenorphine (N02AE01) 11.4/21.7 2 12.2/9.2 2 3.8/0 1 1.2/0 1 10.3/11.4 3 5.4/21.4 4

Codeine (N02AA59) 0/0 0 0.8/0 1 1.9/2.1 2 1.5/2.8 2 1.7/5.3 5 2.1/3.3 5

Dextropropoxyphene (N02AC04) 14.3/11.6 3 15.4/12.4 2 - 0 - 0 - 0 - 0

Tramadol (N02AX02) 8.7/10.3 6 8.9/11.6 7 2.5/2.9 6 5.7/10.6 6 4.7/9.2 12 3.3/8.5 15
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has been established that some patients included in this 
study also have mental and behavioral disorders (15). 
This could be one explanation for the poor response 
to opioids.

In a 2011 Norwegian study (35), DP, unemploy-
ment, divorce, low income, and low education were 
associated with persistent opioid use 4 years later. This 
finding is in accordance with the results of our study 
showing that DP does not appear to reduce opioid use. 
Patients’ preoperative opioid use has also been found 
to be a negative predictor of return-to-work rates after 
lumbar discectomy (36).

This is a retrospective study with evident limita-
tions. Structured questionnaires about quality of life, 
functional ability, pain, or depression symptoms were 
not used for this study population. Information on 
socioeconomic status, education level, working status, 
income status, and marital status are missing. We also 
have no information on rehabilitative interventions or 
other treatments for chronic pain. 

This was a long-term follow-up study, and during 
the time in which it was conducted, the understanding 
of chronic pain has changed, as have the criteria for 
permanent SCS implantation. Further, SCS devices and 
surgical techniques have also evolved. While we were 
able to obtain information on all opioid purchases, we 
were unable to rule out opioid abuse based on registry 
information. 

The different groups of the study were formed 
based on the trial period, whether it had been decided 
to install a permanent IPG and whether it had been 
removed at some point later. These groups differ from 
each other based on initial characteristics, therefore 
a direct comparison for medication use in relation to 
DP is challenging. However, the trends of opioid use 
of patients with FBSS receiving SCS before and after 
DP is reliable with a retrospective study design. The 
strengths of this study are its homogenous cohort of 

consecutive patients with FBSS patients with a long fol-
low-up time. Data on medication use and pensions are 
from the national prospective register and follow-up 
without any being lost to follow-up. The analyses were 
based on medical records and national register data of 
DP and the national registry of reimbursed medicines 
for all purchases of prescribed opioids. Retirement and 
medication use are objective quantities and indicate 
the patient’s functional capacity.

conclusions

Retirement does not appear to reduce long-term 
opioid use in patients with FBSS with or without SCS 
therapy. However, momentarily after retirement, the 
dose increase appears to reverse in all groups. Patients 
with SCS in permanent use have also been found to 
have the lowest opioid consumption rates, both before 
and after retirement.
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