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Purpose: Evidence for efficacy and safety lacks for long-term opioid therapy in patients 
with chronic non-cancer pain and adverse effects, including affection of cognitive function 
and quality of life, is of concern. We aimed to investigate cognitive function and health- 
related quality of life in patients with chronic non-cancer pain during opioid reduction.
Patients and Methods: At two multidisciplinary pain centers, all patients with planned 
opioid reduction were screened for eligibility. Cognitive function was assessed using the 
Repeatable Battery for the Assessment of Neuropsychological Status (RBANS) and Trail 
Making Test A and B. Health-related quality of life was assessed using Short Form-36 
(SF36) and Hospital Anxiety and Depression Scale (HADS).
Results: We included 51 participants and 40 participants attended follow-up of median 254 
(IQR 106–357) days. Baseline RBANS score was 82 (IQR 65–93) with reference population 
norm value of 100 (SD±15). Daily opioid consumption was reduced from median 80 (IQR 
45–161) oral morphine milligram equivalents to 19 (IQR 0–60) mg. RBANS score estimate 
increased by 6.2 (95% CI 3.1–9.3, p=0.0004) points after tapering. No differences were 
observed for Trail Making Test times, HADS or SF36 scores.
Conclusion: Generally, cognitive function showed minor improvement after opioid tapering 
with stationary health-related quality of life, depression and anxiety scores. The clinical 
significance is unclear, as no minimal clinically important difference in RBANS score is 
available.
Keywords: chronic non-cancer pain, chronic non-malignant pain, multidisciplinary pain 
center, memory, cognitive dysfunction, cognitive impairment

Introduction
Four to 12% of patients with chronic non-cancer pain (CNCP) conditions 
receive long-term treatment with opioids (>6 months), resulting in an overall 
prevalence of long-term opioid therapy of 1–4% in western adult populations.1–5 

A recent meta-analysis of randomized controlled trials (RCTs) on opioids for 
patients with CNCP suggested that small benefits in pain, physical functioning 
and sleep quality can be achieved with short to intermediate term opioid 
therapy.6 Similar positive effects of long-term opioid therapy have not been 
demonstrated. Opioids were associated with more adverse events and their 
efficacy seemed to decrease over time.6 The evidence favoring long-term opioid 
therapy for CNCP patients is limited, considering that the longest follow-up 
time among most RCTs is less than six months.1,6,7
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Moreover, several observational studies have linked 
long-term opioid use among patients with CNCP with 
worse outcomes, including decreased functional capacity, 
quality of life, and increased risk of overdose and death.7–9 

These observations could be the related to the well-known 
adverse effects from opioid therapy, which include con-
stipation, tolerance and physical dependence,6,10 and the 
lesser known adverse effects of dysfunction in immunolo-
gic and hormonal systems, altered sleep patterns and 
opioid-induced hyperalgesia.11–13 Also, interaction with 
other drugs are likely, including the frequent co- 
prescription with benzodiazepines.14

Consequently, tapering of opioids has been encouraged 
in recent guidelines, including the American Centers for 
Disease Control and the Canadian National Pain 
Centre.1,15

Studies on cognitive function during opioid therapy 
have presented conflicting results, with some suggesting 
improved cognitive function,16–18 some worsened 
function,19–23 and some suggesting no impact.24–29 

A recent review found only significantly reduced attention 
among opioid users compared to non-users, but most 
included studies were cross-sectional and used different 
neuropsychological tests, thus limiting proper data synth-
esis into meta-analyses.23 Methodological flaws in pre-
vious, mostly observational studies, have hindered 
differentiation of cognitive dysfunction caused by the 
chronic pain condition and possible cognitive effects of 
long-term opioid therapy.30 The majority of published 
studies have examined the cognitive function during 
opioid dose escalation,16–18,24–26 though the current trend 
is towards tapering off opioids.1,15

Though desirable, RCTs on opioid tapering are difficult 
to conduct due to the highly individual treatment of CNCP 
patients and previous trials have had significant attrition 
rates.24,25,31 Therefore, well-designed longitudinal studies 
are warranted. We aimed to monitor cognitive function in 
patients with CNCP during opioid reduction at 
a multidisciplinary pain center.

Patients and Methods
We conducted a prospective cohort study with measure-
ments of the patients’ cognitive function during opioid 
reduction at the multidisciplinary pain center at either 
Zealand University Hospital Køge or Holbæk Hospital, 
the Zealand Region, Denmark.

We reported in coherence with the Strengthening the 
Reporting of Observational Studies in Epidemiology 

(STROBE) guideline32 and registered the study on clini-
caltrials.gov (NCT03036917). The study was conducted in 
accordance with the Declaration of Helsinki with ethical 
approval granted by the Biomedical Research Ethics 
Committee of Region Zealand (SJ-578) and data registra-
tion approved by the Danish Data Protection Agency. All 
patients gave informed, written and verbal consent prior to 
any collection of data. All individual, deidentified data are 
available along with the protocol by contact to the corre-
sponding author.

Inclusion and Exclusion Criteria
From January 2018, all adult (>18 years) patients with 
planned opioid reduction treated at the multidisciplinary 
pain center at Zealand University Hospital, Køge, and 
from July 2018 at Holbæk Hospital, Holbæk, were 
screened for eligibility. Patients not able to speak and 
understand Danish and patients not able to provide 
informed consent were excluded.

Study Design
At referral to the multidisciplinary pain center, patients 
were asked to participate in the study as soon as possible, 
to achieve baseline data in a stable non-tapering phase. 
Patients admitted to the multidisciplinary pain centers are 
treated by a combination of medical doctors, nurses, psy-
chologists, social workers and physiotherapists, which 
permits a range of individualized therapeutic options for 
each patient. As the pain centers treat the most challenging 
patients, various treatment modalities are used, which we 
neither monitored nor interfered with. The cognitive tests 
and questionnaires were administered at inclusion; at 50% 
reduction of daily opioid consumption, if achieved; and 
when the patient along with the multidisciplinary team 
decided that no further reductions were feasible.

Outcomes
Participants’ cognitive function were evaluated using the 
Repeatable Battery for the Assessment of 
Neuropsychological Status (RBANS)33 and the Trail- 
Making Test (TMT) A and B.34

RBANS is designed to assess and characterize cogni-
tive function over time. The RBANS is designed to cover 
a broad range of difficulties as to avoid excessive flooring- 
effect. On five domains, scores ranging from 40 to 160 are 
found using age-specific tables, with a Scandinavian popu-
lation cohort scoring a mean of 100 (standard deviation 
(SD)±15). The five domains are immediate memory, 

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                                                              

Journal of Pain Research 2020:13 3386

Laigaard et al                                                                                                                                                         Dovepress

http://www.dovepress.com
http://www.dovepress.com


visuospatial function, language, attention and delayed 
memory. The RBANS tool has two editions of the test to 
increase repeatability. Attempts have been made to estab-
lish a minimal clinically important difference using an 
anchor-based approach, but with no solid results.35 

Therefore, we chose not to use a specific cut-off value 
for clinical relevance.

The TMT is a simple connect-the-dots task in which 
the performance is measured by completion time.34 In the 
first part, TMT A, the subject sequentially connects the 
numbers 1–25, thereby testing motor speed. In the second 
part, TMT B, the subject alternates between numbers and 
letters (1, A, 2, B, etc.), testing both motor speed and 
executive functions, such as mental flexibility, something 
not assessed with RBANS.

We monitored anxiety and depression symptoms using 
the Hospital Anxiety and Depression Scale (HADS). The 
questionnaire consists of 14 questions and yields a total 
score and a separate score for anxiety and depression, 
respectively. It has been constructed for use in hospitalized 
patients but is widely used and exhibits good validity and 
specificity using a cut-off limit of ≥8 for both depression 
and anxiety, with higher score indicating worse 
symptoms.36

Lastly, patient-reported health-related quality of life 
was evaluated using the 36-Item Short Form Survey 
(SF36).37 Answers are transformed into a 0–100 scale, 
with lower scores indicating more impaired health-related 
quality of life. The SF36 covers both physical and mental 
health, with eight distinct subsections. Average scores 
from a Norwegian General population study were around 
75–85 for the subsections and 50 for the physical and 
mental health summary.38

The collected time spent administering RBANS, TMT, 
HADS and SF36 was approximately 40–60 minutes 
depending on the subject. The primary outcome was the 
difference in RBANS overall score. Secondary outcomes 
were differences in the five RBANS domains, TMT, 
HADS and SF36 scores.

Data Collection
Data regarding opioid treatment, use of other medications, 
marital, educational and occupational status were reported 
by the patient. Opioid doses were converted to oral mor-
phine milligram equivalents (OMEs) using CDCs 2017 
conversion table.39 The type of pain was registered using 
electronic patient files. One of two authors (JL or SE) 
tested the subjects using RBANS and TMTs. The 

participants completed the questionnaires independently. 
The visits took place either at the pain center or at the 
patient’s home.

Statistics
No sample size analysis was performed due to the hypoth-
esis-generating nature of the study and lack of comparable 
studies in this field. Thus, we planned a convenience sam-
ple of 50 participants.

Data were analyzed using the statistical software SAS 
9.4. Data are presented as mean (±SD), median (interquar-
tile range (IQR)) or absolute numbers (n (%)) as appro-
priate. Differences between baseline data of all 
participants versus both participants who did and partici-
pants who did not complete the study were examined 
using either unpaired t-test (age), two-samples Wilcoxon 
test (length of opioid use) or chi-square or Fisher’s exact 
test (count data). Repeated outcome measures (RBANS, 
TMT A and B, HADS, SF36) were analyzed using linear 
mixed-effects models with random effects on patient level 
and presented as maximum likelihood estimates (95% 
confidence intervals (CI)). This analysis and data presenta-
tion were planned as our data were repeated measures with 
limited sample size and because we anticipated a high 
attrition rate. We selected a level of statistical significance 
of 0.05.

Missing data were not imputed. From clinical experi-
ence, we knew that some patients would be lost to follow- 
up or end their treatment with a reduction in daily opioid 
use of less than 50%. These were statistically managed as 
having ended their tapering of opioids.

Results
Participants
Between January 2018 and May 2019, 60 patients were 
screened for participation. Of these, 51 patients were 
included and 40 completed the study. Twenty-one partici-
pants never reduced their opioid consumption by 50%, 
very quickly reduced their opioid consumption to the 
final dosage or for other reasons did not attend the halfway 
visit. The final dataset was collected in February 2020. 
The participants’ flow in the study is shown in Figure 1.

Of the 51 participants, 34 (67%) were women, the 
mean age was 56 (SD±13) years and 11 (22%) were 
employed, including five (10%) in government-funded 
part-time jobs (Table 1). The most frequent single pain 
diagnoses were lumbar back pain with radiculopathy (16 
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(31%)), polyarthritis (10 (20%)), and persistent pain after 
either lower extremity surgery (4 (8%)) or abdominal 
surgery (3 (6%)), though many participants had multiple 
pain diagnoses. Median length of opioid use was 10 (IQR 
6–15) years and median opioid dose was 80 (IQR 45–161) 
OMEs at inclusion.39 The most commonly prescribed 
opioids were prolonged-release oxycodone (18 (35%)), 
prolonged-release morphine (11 (22%)), methadone (10 
(20%)) and tramadol (6 (12%)).

Outcomes
The halfway and final visit took place after a median of 101 
and 254 days, respectively (Table 2). The median opioid dose 
was reduced from 80 (IQR 45–161, n=51) OMEs to 48 (IQR 
30–90, n=19) OMEs at the halfway visit and 19 (IQR 0–60, 
n=40) OMEs at the final visit (Table 2).

Only estimates for baseline versus final visit differ-
ences are presented, as these are more clinically relevant 
and due to the low number of data points from the halfway 
visit. Linear mixed-effects models analysis showed that 
the RBANS overall scores improved from baseline to 
final visit by 6.2 (95% CI 3.1–9.3, p=0.0004) points 
(Table 3). RBANS overall scores were median 82 (IQR 
65–93), 81 (IQR 72–90) and 83 (IQR 72–95) points at 
baseline, halfway and final visit, respectively (Table 2). Of 
the 40 participants who completed the study, 29 improved 

their RBANS overall score, nine worsened and two had 
the same RBANS overall score at the final visit (Figure 2).

In the RBANS domains, the participants significantly 
improved in four of five cognitive domains (Tables 2 and 3). 
The largest increase was seen for immediate memory, from 80 
(IQR 68–90) points at baseline to 83 (IQR 70–95) and 85 (IQR 
77–99) points at the halfway and final visit, respectively. The 
estimate for baseline versus final visit was an 8.8 (95% CI 
4.8–12.9, p=0.0002) points increase. Lesser improvements 
were seen in visuospatial function, attention and delayed 
memory. No change was observed in the language RBANS 
domain. The patients’ individual development from first to 
final visit in the different domains are depicted in Figure 2.

TMT A times were 30 (IQR 22–44), 32 (IQR 24–40) 
and 29 (IQR 22–36) seconds at baseline, halfway and final 
visit, respectively (Table 2). The TMT A estimate for 
baseline versus final visit was −1.8 (95% CI −5.2–1.7 s, 
p=0.55) seconds (Table 3). Likewise, TMT B times were 
73 (IQR 57–95), 75 (IQR 60–98) and 61.5 (IQR 51–97) 
seconds at baseline, halfway and final visit, respectively 
(Table 2). The TMT B estimate for baseline versus final 
visit was −4.7 (−13.1–3.8, p=0.49) seconds (Table 3).

HADS depression scores were 6 (IQR 4–10) points at 
baseline, 7 (IQR 3–8) points at the halfway visit and 5 
(IQR 3–8) points at the final visit (Table 2). The depres-
sion score estimate for baseline versus final visit was −1.0 
(95% CI −2.0–0.1, p=0.18) points (Table 3). Similarly, 

Figure 1 Diagram of participant flow.
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HADS anxiety scores were 4 (IQR 2–7) points at baseline, 
3 (IQR 1–4) points at the halfway visit and 3 (IQR 2–5) 
points at the final visit (Table 2). The anxiety score esti-
mate for baseline versus final visit was −0.9 (95% CI 
−2.0–0.3, p=0.05) points (Table 3).

Both the physical health component of SF36 (Physical 
Component Score (PCS)) and the mental health component 
of SF36 (Mental Component Score (MCS)) remained 
unchanged during the three visits (Tables 2 and 3). Median 
PCS score was 28.4 (IQR 24.2–33.7) points at baseline, 25.6 
(IQR 22.8–33.4) points at the halfway visit and 28.3 (IQR 
24.6–35.1) points at final visit. The PCS score estimate for 
baseline versus final visit was 0.6 (95% CI −1.4–2.7, p=0.81) 
points (Table 3).

MCS score was 46.4 (IQR 38.8–55.3) points at baseline 
with slight fluctuations to 50.7 (IQR 42.9–52.7) points at the 
halfway visit and 49.5 (IQR 43.5–55.5) points at the final 
visit. The MCS score estimate for baseline versus final visit 
was 2.5 (95% CI −1.6–6.5, p=0.42) points (Table 3).

Similar to the PCS and MCS scores, in none of the 
eight subsections of SF36, including bodily pain, did the 

scores reach statistical significance, though numerical 
increases were observed (Tables 2 and 3).

Discussion
In this prospective study of cognitive function during 
opioid reduction in patients with CNCP, we found 
a minor improvement of estimates in overall cognitive 
function, with the largest improvement seen for immediate 
memory. Health-related quality of life, anxiety and depres-
sion scores remained stationary during the study.

Our patients were comparable to the population of 
patients with CNCP in Denmark in terms of age, sex and 
educational level.2 However, some selection in this patient 
group was made. First, participants were recruited at 
a multidisciplinary pain center, which only treats patients 
who cannot be managed in a primary care unit. Secondly, 
only patients who consumed opioids and in whom opioid 
reduction was deemed beneficial could be included. Thus, 
our participants had a long history with multiple analgesic 
treatments, including high-dose opioids, high prevalence 
of neuropathic pain and low rate of employment. This, 

Table 1 Participant Demographics

Full Cohort 
(n=51)

Participants with Final 
Visit (n=40)

Difference vs 
Baseline

Lost to Follow- 
Up (n=11)

Difference vs 
Baseline

Site (ZUH/HH) 42/9 35/5 p=0.57 7/4 p=0.22

Sex (females/males) 34/17 27/13 p=0.93 7/4 p=1.00

Age (years) 55.9 (SD±13) 55.8 (SD±13) p=0.96 56.4 (SD±14) p=0.92
Living alone 21 (41%) 18 (45%) p=0.50 3 (27%) p=0.51

Highest education
Primary/secondary school 18 (35%) 12 (30%) p=0.70 6 (55%) p=0.17

Vocational 25 (49%) 22 (55%) p=0.75 3 (27%) p=0.32
University 8 (16%) 6 (15%) p=0.94 2 (18%) p=1.00

Any employment 11 (22%) 8 (20%) p=0.88 3 (27%) p=0.70

Type of pain

Musculoskeletal 18 (35%) 12 (30%) p=0.70 6 (55%) p=0.31
Musculoskeletal and neuropathic 23 (45%) 20 (50%) p=0.78 3 (27%) p=0.33

Functional 6 (12%) 6 (15%) p=0.69 0 (0%) p=0.58

Visceral 4 (8%) 2 (5%) p=0.61 2 (18%) p=0.29

Years of opioid use prior to inclusion 10 (IQR 6–15) 10 (IQR 5–15) p=0.77 13 (IQR 9–15) p=0.50

Use of other analgesics

Paracetamol 29 (57%) 27 (68%) p=0.62 2 (18%) p=0.04

NSAID 4 (8%) 4 (10%) p=0.74 0 (0%) p=1.00
Gabapentin/pregabalin 22 (43%) 18 (45%) p=0.91 4 (36%) p=0.75

Antidepressant 15 (29%) 12 (30%) p=0.96 3 (27%) p=1.00

Use of benzodiazepine 2 (4%) 2 (5%) p=1.00 0 (0%) p=1.00

Abbreviations: ZUH, Zealand University Hospital Køge; HH, Holbæk Hospital; NSAID, non-steroid anti-inflammatory drug.
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along with our findings of low cognitive function, is con-
sistent with previous studies of this patient group in 
Denmark19,31 and internationally.14,20,21

We found minor increases in cognitive function in 
patients with CNCP after opioid reduction, with largest 
increase in the immediate memory domain. To our knowl-
edge, despite an increasing number of tapering protocols 
and trials aiming to reduce opioid use,40 no previous 
cohort study of cognitive function during opioid reduction 
has been published. An abstract from the 32nd Annual 
Scientific Meeting of the American Pain Society in 2013 
presented data on cognitive function in 12 patients with 
chronic pain during opioid detoxification and found results 
similar to ours, with improvements in most cognitive skills 
three months after opioid cessation and no difference in 

pain intensity or anxiety levels.41 The patients in that study 
were weaned off opioids in only one week, which is 
a major difference from our study. Also, proper compar-
ison with that study is hindered as the study has not been 
published.

To our knowledge, no minimal clinically important 
differences have been suggested for longitudinal RBANS 
data, though attempts have been made.35 Most likely the 
difference needed for an individual to sense improvement 
or decline in cognitive function differs depending on base-
line score, cognitive domain investigated, time between 
tests and more participant-specific factors.35,42 Hence, we 
are not able to verify if the improvements seen in our 
participants are clinically meaningful. Moreover, chronic 
pain causes cognitive dysfunction independent of opioid 
use.43,44 Distinguishing between whether the observed 
improvements are a result of opioid tapering or merely 

Table 2 Cognitive Scores and Health-Related Quality of Life 
Measures at Baseline and at Follow-Up Visits

Baseline 

(n=51)

Halfway Visit 

(n=19)

Final Visit 

(n=40)

Time since baseline (days) – 101 (73–119) 254 (106–357)

Opioid dose (OMEs) 80 (45–161) 48 (30–90) 19 (0–60)

RBANS

Overall score 82 (65–93) 81 (72–90) 83 (72–95)

Immediate memory 80 (68–90) 83 (70–95) 85 (77–99)

Visuospatial function 84 (77–95) 80 (73–89) 90 (80–98)

Language 96 (84–107) 90 (82–108) 94 (87–102)

Attention 88 (79–103) 88 (84–95) 91 (80–106)

Delayed memory 84 (73–93) 82 (75–94) 86 (78–97)

Trail Making Test

A 30 (22–44) s 32 (24–40) s 29 (22–36) s

B 73 (57–95) s 75 (60–98) s 61.5 (51–97) s

HADS

Anxiety 6 (4–10) 7 (3–8) 5 (3–8)

Depression 4 (2–7) 3 (1–4) 3 (2–5)

SF36

PCS 28.4 (24.2–33.7) 25.6 (22.8–33.4) 28.3 (24.6–35.1)

MCS 46.4 (38.8–55.3) 50.7 (42.9–52.7) 49.5 (43.5–55.5)

Physical functioning 45 (35–55) 40 (20–60) 48 (31–64)

Role physical 0 (0–25) 0 (0–50) 0 (0–25)

Bodily pain 22 (22–41) 22 (22–31) 31 (22–41)

General health 

perceptions

42 (35–55) 45 (35–65) 44 (26–60)

Energy/vitality 35 (18–45) 40 (30–45) 40 (25–50)

Social functioning 63 (38–75) 75 (38–75) 75 (38–88)

Role emotional 33 (17–100) 33 (0–67) 67 (33–100)

Mental health 64 (56–82) 72 (64–80) 72 (61–84)

Note: All numbers are median (IQR). 
Abbreviations: OME, Oral Morphine milligram Equivalent;39 RBANS, Repeatable 
Battery for the Assessment of Neuropsychological Status; HADS, Hospital Anxiety 
and Depression Scale; SF36, Short Form-36; PCS, physical component summary; 
MCS, mental component summary.

Table 3 Maximum Likelihood Estimates from Linear Mixed- 
Effects Models

Estimate p value

RBANS

Overall score 6.2 (3.1–9.3) p=0.0004

Immediate memory 8.8 (4.8–12.9) p=0.0002
Visuospatial function 4.3 (1.1–7.5) p=0.0012

Language 2.8 (−6.4–4.7) p=0.93

Attention 3.7 (1.2–6.1) p=0.017
Delayed memory 4.9 (1.1–8.6) p=0.04

Trail Making Test

A −1.8 (−5.2–1.7) s p=0.55

B −4.7 (−13.1–3.8) s p=0.49

HADS

Anxiety −1.0 (−2.0–0.1) p=0.18
Depression −0.9 (−2.0–0.3) p=0.05

SF36
PCS 0.6 (−1.4–2.7) p=0.81

MCS 2.5 (−1.6–6.5) p=0.42

Physical functioning 3.4 (−1.8–8.6) p=0.20
Role physical 5.9 (−5.3–17.1) p=0.48

Bodily pain 1.4 (−4.6–7.5) p=0.64

General health perceptions 0.2 (−5.3–5.7) p=0.90
Energy/vitality 3.8 (−3.6–11.1) p=0.50

Social functioning 5.7 (−4-3-15.8) p=0.43

Role emotional 9.0 (−4.5–22.5) p=0.21
Mental health 2.6 (−4.2–9.3) p=0.45

Notes: Change from baseline to final visit in linear mixed-effects models with 
random-effects on patient level. Data are presented as maximum likelihood esti-
mate mean (95% confidence intervals). 
Abbreviations: RBANS, Repeatable Battery for the Assessment of Neuropsychological 
Status; HADS, Hospital Anxiety and Depression Scale; SF36, Short Form-36; PCS, 
physical component summary; MCS, mental component summary.
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Figure 2 Spaghetti plots of cognitive function before and after opioid tapering. Lines indicate change in individual participants’ scores from baseline to final visit. Bold lines 
indicate the average changes.
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from being treated at the Multidisciplinary Pain Center is 
difficult. However, a comprehensive review found no 
change or even lessened pain intensity after opioid taper-
ing in patients with chronic non-cancer pain.45

In the current study, most SF36 scores, and particularly 
the physical components, were low at baseline compared 
to the general population.38 This has previously been 
shown in this patient group.46 We found no significant 
differences in patient-reported health-related quality of 
life, but small numerical improvements in PCS, MCS 
and all subsections. This is consistent with previous stu-
dies of opioid cessation in this patient group.40

Investigating outcomes shortly after changing the 
opioid dose in CNCP patients may be inappropriate, as 
a change in opioid consumption causes symptoms and 
morphological changes to the brain that may resolve over 
time.47 In the current study, the final assessment was 
arranged after the patient had finished tapering off. This 
provided an interval of three weeks minimum, often sev-
eral months, between the last change of dose and the final 
assessment. This is a strength, but also a limitation as we 
do not know how long it takes for homeostasis to occur 
after discontinuation of opioid consumption, why a more 
distinct time interval could have strengthened our study 
design.

Other strengths of our study included uniform data 
collection, with all tests administered by two trained 
instructors and the majority by a single instructor. 
Practice effects are a common problem in research of 
cognitive function when a test is taken more than once. 
We chose to use RBANS, which is designed to be repea-
table, with each patient tested using the two editions 
alternatingly. The Trail Making Tests too have been pro-
ven reliable when repeated with sufficient time intervals.48 

Finally, including patients from two separate sites and our 
prospective design with repeated measures increased the 
external validity of our data.

We converted opioid doses to morphine equivalents, 
though different types of opioids may differ in cognitive 
effects, which is a limitation in our study. Also, selec-
tion bias is possible, as nine patients did not want to 
participate and not all participants were followed up. 
This selection is inherently non-random, but difficult to 
avoid due to our patients’ limited resources. We did not 
monitor the development of concurrent comorbidities 
such as diabetes. Finally, a larger sample size and test-
ing at specific time points would have given more solid 
results.

Conclusion
In this prospective cohort study, we found a minor 
improvement in estimates of cognitive function during 
tapering of opioids among patients with chronic non- 
cancer pain treated at a multidisciplinary pain center. 
This improvement included the cognitive domains, 
immediate memory, visuospatial function, attention and 
delayed memory. No difference after opioid reduction 
was observed in language, motor speed or executive func-
tions. We found no changes in neither physical nor mental 
self-reported health-related quality of life, including 
depression and anxiety scores. The clinical relevance of 
the observed improvements in RBANS scores is unclear, 
as no minimal clinically important difference is available. 
Additionally, this prospective cohort study was designed to 
be hypothesis-generating and the results should be consid-
ered along with other studies in this field.
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