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Abstract

Objective and methods In order to better understand the
effects of opioids on the cognitive function in cancer pain
patients, a literature search was performed in PubMed,
EMBASE, PsycInfo, CINAHL and Lilacs databases. Ten
controlled trials were selected and classified according to
the study design, the level of evidence, and opioid regimen.
Result Six studies reported association between poor
cognitive performance (reaction time, attention, balance,
and memory) and opioid use.

Conclusion These cognitive deficits were captured with
neuropsychological tests; however, their clinical relevance
is still uncertain.

Keywords Cancer pain - Cognition - Opioids -
Neuropsychological assessment - Palliative care
Introduction

In patients with advanced cancer, cognitive disorders are
among the most frequent symptoms, and its prevalence
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ranges from 10% to 90% [14, 45, 46, 49], with an
increasing prevalence before death [36]. Those cognitive
disorders may be ascribed to a variety of causes, which
according to etiology can be classified in three main
categories: disease related causes, treatment related causes,
and causes related to other factors [28, 31, 41]. Obviously,
the assessment of memory, thinking, judgment, attention,
and perception in cancer patients is influenced by a number
of factors within these categories, for example, by the very
nature of the systemic disease which, in turn, may directly
affect cognition (e.g., brain metastases), or more indirectly
through metabolic disturbances (e.g., hypercalcemia), hu-
moral mediators (e.g., cytokines), presence of emotional
distress (e.g., anxiety and depression), physical symptoms
(e.g., fatigue); other factors unrelated to cancer (e.g.,
dementia); and medications (e.g., opioids).

Opioids are highly recommended by the World Health
Organization [53] and the analgesic effect is widely
recognized in cancer pain control. In addition, they are
commonly prescribed in any phase of the cancer disease,
when pain is reported, and represent an asset to pain
management due to no ceiling dose. As a result of the
widespread opioid use and improvement of anti-cancer
therapies, there is a growing interest in studying the
cognitive effects of long-term opioid treatment in cancer
patients. The clinical problem in the earlier stages of
cancer disease is often the subtle presentation of impaired
cognition. There may be a slight decrease in comprehen-
sion, loss of ability to think abstractly, difficulty to find
the correct wording, slight forgetfulness, complaints of
mental fatigue, difficulty in concentrating, and irritability.
The multi-system impairment that accompanies progres-
sion of the cancer disease is probably associated with an
increase in vulnerability toward cognitive impairment,
which in the late stages of the disease may be manifested
as delirium [27].
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Disease-related and pharmacologically induced cognitive
dysfunctions are extremely difficult to separate clinically as
well as scientifically. The concept of “symptom clusters”
refers to the concomitance of symptoms, which are related
to each other in a logical or predictable way, could be in
play regarding cognition [6, 7, 15]. For instance pain,
fatigue, sedation, and depression may simultaneously
influence cognitive function. In addition, the anticancer
treatment as well as supportive and palliative treatments
may also have cognitive effects.

Cancer patients complaints of cognitive deficits have not
yet been directly associated with objective measures of
cognitive function [24]. However, the precision and
sensitivity of neuropsychological measurement techniques
make them valuable instruments for investigating even
small and subtle behavioral alterations. It is noteworthy that
most neuropsychological assessment in cancer pain is
engaged in domains of attentional capacity, psychomotor
speed, information processing speed, and short-term
memory [4, 5, 9, 11, 12, 23, 33, 42-44, 47]. However, no
consensus is yet established concerning neuropsychological
assessment of cognition in cancer pain patients.

In order to better understand the role of the opioids in
this intricate issue, this systematic review solely focused on
literature in which the specific aim was to study cognitive
effects of opioids in cancer patients by using neuropsycho-
logical measurement techniques in controlled studies.
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Methods: literature-search strategy

The literature search was based on conceptual strategy
PICO, an acronym for patient, intervention, comparison,
and outcome, which are essential elements for providing a
framework [40]. Adequate controlled terms (medical
subject headings or subject descriptors, which are used for
the indexation of articles in the databases) and not
controlled terms (textual words and their synonyms related
to cancer, opioids, and cognition) were used to elaborate
two search strategies, which fitted the characteristics of
different databases (Table 1). Moreover, “search limits,”
tools available in the database programs, were used in some
searches. In this case, the strategy was limited to controlled
clinical trials, humans, and English language. The search
was performed in November 2007 and included PubMed,
EMBASE, PsycInfo, CINAHL, and Lilacs. The inclusion
criteria were patients with chronic cancer pain, in opioid
treatment, assessment by neuropsychological tests, and
controlled studies (patients and healthy people could
compose control groups or the patients could be their own
controls). In addition, a hand search in personal files was
also done.

All abstracts were read and the selected full articles were
analyzed according to the opioid regimen of treatment and

cognition/drug effects OR cognition/function OR cognition abilities OR cognition assessment OR cognition deficits OR
cognition difficulties OR cognition disorders OR cognition disorders/drug therapy OR cognition dysfunction OR
cognitive function OR cognitive deficits OR cognitive impairment OR psychomotor performance OR speed OR

attention OR attentional capacity OR reaction time OR memory OR information processing OR driving OR

neuropsychological assessment
Cancer OR neoplasm OR tumor AND opioid OR opioids AND cognition OR cognitive OR drug effects OR function

disorders OR cognition dysfunction OR cognitive function OR cognitive deficits OR cognitive impairment OR
psychomotor performance OR speed OR attention OR attentional capacity OR reaction time OR memory OR

information processing OR driving Or neuropsychological assessment

Duplicate

OR cognition abilities OR cognition assessment OR cognition deficits OR cognition difficulties OR cognition
Total

Cancer OR cancer/neoplasm OR tumor OR tumor/cancer AND opioid OR opioids AND cognition OR cognitive OR

Table 1 Search strategies and distribution of the results

Descriptors
Selected
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divided in three main categories: oral opioids, opioids
administered by alternative routes, and/or opioid rotation
and morphine metabolism. The study design was classified
according to Fletcher, Fletcher and Wagner [19] and in
levels of evidence from 1 to 5 and grades of recommen-
dation from A to D, according to Oxford Centre for
Evidence-based Medicine [38], which reflects evidence
consistency in decreasing order. Main validated neuropsy-
chological tests used in cancer patients are given in italics
and a short procedural description can be found in the
Table 2. Differences in methods, design, neuropsycholog-
ical tests, and patient populations precluded any attempt of
meta-analysis. An overview about the findings is presented
in the following.

Results

The search resulted in 590 abstracts, from which six were
selected. In addition, four studies found by hand search
were also included (Table 1). A total of ten controlled
studies (two randomized clinical trials, two non-randomized
clinical trials, five cross-sectional, and one case-control),

were published between 1989 and 2005 (Table 3). Six
studies reported association between worse cognitive
performance and opioid treatment, three reported no differ-
ences, and one demonstrated both cognitive deterioration
and improvement in patients treated with opioids (Table 4).
Correlation analyses were done in six studies (Table 5);
significant correlations were observed between higher
sedation scores and longer reaction times [4, 43] and
between higher morphine plasma concentrations/metabo-
lites and poor attention/structuring ability [47]. Regarding
to the analysis of evidence, four studies were level 2b, five
were 2c, and one was level 4; the majority had grade of
recommendation B (Table 6). Considering the studies with
higher level of evidence, deficits in the cognitive function
were associated to patients who underwent opioid dose
increase [9], received supplemental doses of opioids [23],
and were compared to healthy controls [42].

Oral opioids
In the controlled studies on oral opioids, exclusion criteria

were the presence of dementia and/or encephalopathy, a
history of drug and/or ethanol abuse, renal and hepatic

Table 2 Description of the main neuropsychological tests cited in the studies

Test Description

Continuous reaction time [16] Computerized test to measure sustained attention or vigilance, i.e., the ability of the individual to attend to and
respond rapidly to external stimuli for an extended period of time. Through headphones, auditory signals
(500 Hz, 90 dB) are delivered to the patient at random intervals (2—5 s) over a period of 10 min. The patients
are instructed to press a button as soon as they heard the sound, using the first finger of the dominant hand. A
computer registered the time from emission of the sound signal to activation of the button. Reactions times are

measured in 1/100 s.
Finger tapping test [37]

A relatively pure measure of psychomotor speed. In addition of being sensitive to lesions of motor structures of

the cerebral hemispheres, detecting lateralized disability, psychomotor slowing is considered a non-specific
consequence of cerebral dysfunction. The test requires the patient to tap a key as fast as possible. The key is
attached to a device for recording the number of taps. The second finger of each hand make five 10-sec trials
with brief resting periods between the trials.

Paced auditory serial addition A sensitive and complex measure of attention, concentration, working memory, and speed of information

task [20]

processing. The test requires addition of simple digits presented from a tape recorder or a computer in four

series of a successively higher pace of presentation. The task, which also reflects the capacity for divided
attention, is sensitive to minor attention deficits

Prose recall [51]

Subtests from Rivermead Behavioural Memory Test (RBMT) assess immediate and delayed episodic memory.

The RBMT was specifically designed to test performance on everyday memory tasks. The subjects listen to
prose passages (short story) and are asked to recall them immediately and after sometime (delayed recall)

Stroop task [22]

A test of attention and susceptibility to interference. In the first two tasks, the subject must read as far as

possible 100 color words in red, blue and green printed in black and white (reading score) or 100 colored dots
in red, blue and green (color naming score). The last task is an interference condition in which the color to be
named is spelled in an incongruent color name (e.g. the word “red” is written in blue). The task is to name the
color of the letters (e.g., green) and to inhibit the strong tendency to read the word spelled (interference score).

Trail-making Test Form A
and B [39]

The A form is a timed, connect-the-dots task that requires sustained attention and psychomotor speed. The B
form is a test of visual information processing involving psychomotor speed and attention. The subject is

instructed to draw lines to connect consecutively numbered and lettered circles by alternating between the two
sequences. The subject is urged to connect the circles as fast as possible without lifting the pencil from the
paper. Scoring is based on the number of seconds needed to successfully complete the test.
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Increasing opioid dose

Before scheduled dose and after 45 min, results are

2 days

Yes

Controlled clinical trial

1. Hand search  Bruera et al. 1989 [9]

the average of 2 days
Before catheter insertion and 1-2 weeks after epidural

Epidural opioids

No

Yes

Controlled clinical trial

2. Hand search  Sjogren et al. 1989 [42]

stable doses. Last dose 45-375 min before assessment

Patients already in opioid treatment

No

No
No

No

Yes

Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional

Banning et al. 1990 [4]
Banning et al. 1992 [5]
Sjogren et al. 1994 [43]
Vainio et al. 1995 [47]

3. EMBASE
4. EMBASE
5. EMBASE
6. EMBASE

No

Patients already in opioid treatment for 40—120 days

Patients already in opioid treatment

Yes

No

Yes

No

96 days)

Patients already in opioid treatment (mean

No

Yes

90 min after last dose
Patients already in opioid treatment (five to six assessments)

No

22 days

Yes

7. Hand search  Clemons et al. 1996 [12] Case-control

90 min after oral morphine solution dose and 4 h after

controlled-release morphine
Before and after opioid dose (1, 2, 4, 6, 10, 12 h)

12 h Immediate release and controlled
release morphine tablets

Christrup et al.1999 [11] Randomized controlled clinical Yes

8. PubMed

trial (cross-over, double-blind,

double-dummy)
Cross-sectional

Patients already in opioid treatment (2 weeks of stable treatment) No

Immediate recall before and after opioid dose, but majority

No

Yes

Sjogren et al. 2000 [44]

9. EMBASE

Immediate release morphine

No

Yes

10. Hand search Kamboj et al. 2005 [23] Randomized controlled clinical

of tests 45 min after dose, 2 days of interval between phases

trial (cross-over, double-

blinded, placebo controlled)

*Assessment before and or after opioid treatment.

impairment, metabolic disturbances, ongoing or recent
anticancer therapy, acute progression of disease, brain
metastases, a history of head injury or other neurological
and/or physical dysfunctions that could interfere with the
tests. In addition, four studies considered the use of
psychotropic drugs other than opioids as an exclusion
criterion [4, 5, 43, 47]. The cognitive effects of oral opioids
are of major interest in the following clinical situations: (1)
stable long-term treatment, (2) increase of the daily dose,
and (3) use of supplemental short-acting opioids on top of
regular daily doses (Tables 4 and 5).

Stable long-term treatment

In order to study the cognitive influence of long-term oral
opioids, a cross-sectional study measuring continuous
reaction times (CRT) compared 34 cancer patients treated
with stable doses of morphine (30-920 mg/day) with 32
healthy controls taking no opioids [4]. Age and education
level were not controlled for between-groups. Measure-
ment of sedation, pain, and time from last medication was
registered. Opioid-treated cancer patients performed sta-
tistically significantly poorer on CRT compared to the
control group.

Another cross-sectional study measuring CRT in cancer
patients receiving non-opioid analgesics either alone (n=
16) or in combination with oral opioids (n=16) was
performed by the same research group [5]. Patients from
each group were matched regarding age and Karnofsky
Performance Status (KPS). There was no information about
educational level. At the time of evaluation the opioid
treated group had received stable and pure daily doses of
morphine or equianalgesic doses of other pure agonists for
>2 weeks. In the opioid group, statistically significant
prolongations of CRT as well as higher sedation scores
were demonstrated.

Using a similar cross-sectional study, Vainio et al. [47]
investigated the effects of oral morphine administration
using a computerized test for driving ability originally
designed for professional motor vehicle drivers and a
number of other tests including neuropsychological mea-
sures (finger tapping test [FTT], reaction times, posture
control, and thermal discrimination). A group of 24 cancer
patients on sustained release morphine was compared with
25 cancer patients with no pain and no regular intake of
analgesics. There were no differences between the two
groups regarding age, sex, educational background, dura-
tion of illness, performance status, psychological state, and
intelligence. The results showed that in the morphine group
balancing with closed eyes was significantly poorer;
however, finger tapping with the preferred hand was faster.
The latter could have been interpreted as psychomotor
speed was faster as a result of morphine treatment. These
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Table 6 Level of evidence and grade of recommendation according to study design

Database Study Design Cognitive function Level of  Grade of
evidence  recommendation

1. PubMed Christrup et al. [11]  Randomized controlled clinical trial ~ No difference 2b

2. Hand search Kamboj et al. [23] Randomized controlled clinical trial ~ Worsening 2b

3. Hand search Bruera et al. [9] Controlled clinical trial Worsening 2b

4. Hand search Sjegren et al. [42] Controlled clinical trial Worsening 2b

5. EMBASE Banning at al. [4] Cross-sectional Worsening 2c B

6. EMBASE Banning et al. [5] Cross-sectional Worsening 2¢

7. EMBASE Sjegren et al [43] Cross-sectional No difference 2¢

8. EMBASE Vainio et al. [47] Cross-sectional Worsening and improvement — 2c

9. EMBASE Sjegren et al. [44] Cross-sectional No difference 2¢

10. Hand search  Clemons et al. [12]  Case-control No difference 4 C

results indicated that long-term morphine therapy had only
a slight effect on functioning related to vehicle driving. The
cognitive effects of pain were not reported.

In another cross-sectional study, Clemons et al. [12]
examined seven advanced cancer patients on stable oral
morphine and compared them with six advanced cancer
patients not on opioids and with 16 healthy. Age and
educational level were similar between groups, but there
were no statistical calculations. A comprehensive test
battery was used measuring IQ, memory, grammatical
reasoning, reaction time, and a test of attentional capacity
(Stroop task). The study indicated that cancer patients
performed less well than healthy controls on all assess-
ments, but neuropsychological tests did not demonstrate
differences related to opioid treatment. Subjective measures
showed a decreased feeling of alertness and attentional
capacity on those on morphine compared to other groups,
suggesting that the opioid contribution to the poorer
cognitive performance was superimposed on the effect of
the cancer disease process. However, due to the low number
of patients, and additional use of adjuvant drugs in some of
the patients, the results should be interpreted with caution.

Eighteen cancer patients completed a randomized,
balanced, double-blind, double-dummy, two-period cross-
over trial comparing the administration of immediate
release tablets (every 6 h) with sustained release morphine
(every 12 h) [11]. Identical total daily doses of morphine
were given in both study periods and testing (CRT), and
blood sampling was done on the study days 4 and 8 prior to
the morning dose and several times after morphine
administration. In steady state, day 4 and day 8, no
statistically significant differences could be demonstrated
between the treatments concerning CRT, sedation, pain, and
side effects. The lack of statistically significant differences
could be attributed to a small sample size.

A study of 130 consecutive cancer patients investigated
the possible influence of long-term oral opioid therapy,

pain, and KPS (KPS A, 80%-100%—able to carry on
normal activity and work, and KPS B, 50%-70%—unable
to work, able to live at home and care for most personal
needs) on CRT, FTT, and Paced auditory serial addition
task (PASAT) [44]. There were no statistically significant
differences between the groups regarding age; however,
educational level was not described. The design was cross-
sectional, but a hierarchy of clinical relevant stigmatizing
factors was devised in order to mimic progression of
disease (Table 4). However, it should be noted, that group
4a was more stigmatized than group 4b as those patients
were in pain and received higher stable doses of oral
opioids. Group 1 constituted the control group and all other
groups performed statistically significantly poorer than group
1 in one or more tests. Group 4a differed most significantly in
the number and severity of poorly performed tests. In order to
gain more information about the possible influence of pain
and oral opioid treatment on neuropsychological performance,
all groups being in KPS B were analyzed as follows: the non-
opioid treated groups 2 and 3 (n=38) versus the opioids-
treated groups 4a and 4b (n=51) did not show statistically
significant differences in the three tests, whereas the pain-
relieved groups 2 and 4b (n=40) versus the pain-suffering
groups 3 and 4a (n=49) showed statistically significantly
better performance in PASAT. Regarding the role of opioids
and pain, the results indicated that the use of long-term oral
opioid treatment in cancer patients per se did not affect any
of the neuropsychological tests and that pain itself may
deteriorate the performance of PASAT.

Increase of the daily dose

Bruera et al. [9] carried out a longitudinal opioid dose
increase study in 40 cancer patients receiving intermittent
opioids orally or parenterally. Twenty patients were in
stable opioid dosing for at least 7 days, and 20 patients had
undergone an increase of at least 30% in dose less than or
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equal to 3 days before admission to the study. There was no
statistical comparison regarding age and educational level
between groups; however, the authors stated that they had
similar age and minimum of 8 years of scholarity. For two
consecutive days, cognitive and psychomotor tests consisting
of FTT, arithmetics, reverse memory of digits, and visual
memory were performed in all patients before and after their
morning dose (Tables 3 and 4). The results showed that
significant cognitive and psychomotor impairment occurred
in all tests immediately following a clinically relevant dose
increase. Based on the absence of cognitive impairment in
the group receiving stable dosing, the authors concluded that
tolerance develops to cognitive effects.

Supplemental short-acting opioids on top of regular
daily dose

A randomized, placebo-controlled, double-blind crossover
study recently studied the cognitive effects of supplemental
oral morphine administered on demand to 14 patients in
palliative care on stable long-term opioid treatment [23].
The study did not investigate the effects of oral on-demand
morphine in patients while they were experiencing break-
through pain. Oral on-demand morphine reduced pain,
produced transient ante- and retrograde memory impair-
ments (Prose recall), and a decrement in the two tracking of
Trail Making Test (Tables 3 and 4).

Opioids administered by alternative routes and opioid
rotation

The terms “opioid switching” or “opioid rotation” relate
normally to a treatment strategy, where a shift in the type of
oral opioid takes place in order to improve analgesia and/or
reduce opioid toxicity including sedation and drowsiness
[13, 34]. However, these terms may also relate to both
change of opioid type and administration route.

In an open crossover study, CRT, pain intensity and
sedation were assessed in 14 cancer patients with
insufficient pain relief during stable long-term (>2 weeks)
oral opioid therapy followed by stable (1-2 weeks)
epidural morphine therapy. Comparisons were made with
20 healthy controls also assessed by the same measure-
ments [42]. Age differences were tested between groups
and no difference was found. There was no information
regarding educational level. Patients did not change KPS
or pain types between the two evaluations. No statistically
significant differences were found in CRT, pain, and
sedation before and after initiation of epidural opioids,
indicating that the advantage of epidural administration
seems questionable at this dose level (Tables 3 and 4).
However, due to the small sample size the results should
be interpreted with caution.
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Morphine metabolism

For the completion of this review, the cognitive effects of
morphine metabolites measured by neuropsychological
testing are also addressed.

Two earlier mentioned studies [11, 43] attempted to
investigate the relationship between CRT and morphine and
metabolite concentrations in plasma (Tables 3 and 4). The
first study analyzing morphine concentrations by means of
the radioimmunoassay method in eight patients receiving
oral morphine, in eight patients receiving epidural morphine,
and in eight patients receiving intramuscular morphine did
not find any significant correlations between morphine
concentrations and the performance of CRT; however, there
was a correlation between higher sedation scores and longer
continuous reaction times[43]. The second study analyzed
steady-state concentrations of morphine, M6G, and M3G
by high-performance liquid chromatography, in 18 patients
on immediate release and sustained release morphine,
respectively. There were no significant correlations between
concentrations or concentration ratios of morphine, M6G,
and M3G, respectively, and CRT on the two different
administration forms [11].

In contrast to these findings, Vainio et al. [47] analyzed
morphine, M6G, and M3G in 24 cancer patients on long-
term oral morphine tested with a comprehensive test battery
for professional vehicle drivers and found a positive
correlation between plasma concentrations of morphine
and its glucuronides and impairment in neuropsychological
tests of attentional capacity, and of concentration and
structuring ability (Tables 3 and 4).

Discussion

In the view of the complexity and variety of factors that can
affect cognition, it is not surprising that there is a paucity of
studies that selectively evaluates the cognitive effects of
opioids in the cancer population. Concerns about the
cognitive effects of opioids in patients with cancer pain
are relative new and the scientific efforts in this field are
relatively sparse. Thus, the first controlled trials appeared
just two decades ago. Possibly, the severity of cancer and
limited treatment alternatives in the past, which resulted in
short life expectancy, were factors that may have reduced
the worries about the cognitive side effects of opioids.
Recently, there has been an increasing focus on the
cognitive sequelae that can result from cancer and its
treatments. The importance of unpacking etiologies of
cognitive dysfunction is obvious as reversibility makes some
of them manageable. Detection of cognitive dysfunction in
the early stages of the cancer disease process may have
important implications for predicting more severe cognitive
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failure and even delirium in the later stages and may indeed
have implications for interventions depending on etiology
(amphetamine derivatives, metylphenidate, modafinil, corti-
costeroids, hydration, erythropoietin, blood transfusion, etc).
Furthermore, complaints of cognitive impairment are often
observed in pain patients in clinical practice [32].

In this review, according to the Oxford Centre for
Evidence-based Medicine, the majority of studies were
classified at level of evidence 2b and 2c¢, which indicate a
moderate grade of recommendation (B). However, these
studies did not perfectly fit the evidence classification,
which, to some extent, seems to be inaccurate. The studies
had limitations that could interfere in the quality of results
and may cause bias. Most of them included convenience
samples and were composed by too small patient samples.
Furthermore, the control groups were not always adequate,
as, e.g., healthy volunteers did not control for the cognitive
effects of disease, and the educational level was most often
not included and controlled for, despite the fact that it may
influence cognitive performance [29]. Finally, in many
studies the assessment was performed in patients who were
already in opioid treatment (different types of opioids and
different dose levels), which do not allow for measuring the
cognitive state before treatment with opioids. Few studies
had longitudinal sampling of data that raises questions
about progression of disease and the development of
tolerance to the effects of opioids.

Regarding cognition, the majority of studies have focused
on oral opioid treatment, considering that the oral route is
mainstay of cancer pain management. Seven studies [4, 5, 12,
4244, 47] of this review were performed with patients in
stable opioid treatment compared with controls without
opioid treatment, which is an alternative and realistic design
when baseline data, before opioid treatment, are not
achievable. Some degree of cognitive deterioration ascribed
to opioid treatment was observed in most of the studies, and
the studies about dose increase and supplemental short-acting
opioids reinforced the hypothesis that cognitive function can
be sensitive to dose increments, although tolerance to
cognitive effects may develop after some time [9, 10].
However, in two studies patients contemporarily treated with
psychotropic drugs were included [12, 23]. Cancer patients in
pain will often use combinations of opioids and adjuvant
analgesics as antidepressants and/or anticonvulsants.

Pain medications, other drugs and different modalities of
cancer treatment, for example current or former chemother-
apy, may contribute directly to cognitive dysfunction or
may indirectly make patients vulnerable to the opioid
effects, slowing mental processing or reducing alertness
[8, 18, 21, 48, 50]. Regarding pain, there is a disseminated
idea that pain itself may cause cognitive impairment [44].
On the other hand, pain may also, as a mental stressor,
antagonize the sedative effects of opioids. The latter has

been indicated in chronic non-malignant pain patients [30].
Anxiety and/or depression are emotional disorders that
frequently accompany long-lasting pain and cancer, and
can have demonstrable adverse cognitive effects, most
specifically on speed of mental processing and attentional
functions. Anxiety effects involve slowed mental process-
ing and blocked thoughts, and complaints of memory
deficits. Depression may lower cognitive performance in
many aspects, but major dysfunction can appear on tests of
executive functions, processing speed, attention, and mem-
ory [1-3]. In the present review, only two studies assessed
mood [12, 23]; however, no associations between mood
and cognitive function were found.

In relation to cognitive effects of opioids administered by
other routes, there is a pronounced lack of information. In
cancer patients, the step-wise clinical practice, World Health
Organization ladder [53], may oppose the possibilities of
randomization between treatments. However, a possible
solution is to compare the parenteral route with the spinal
route using continuous infusions. Since these two modalities
are widely accepted as alternatives, randomized prospective
crossover designs would be possible. Studies in opioid
switching/rotation assessing cognition should also be feasible
as well as on-demand use of short-acting opioids for
breakthrough pain in cancer patients should be assessed in
more depth.

Furthermore, in this review we have included studies
that analyzed associations between opioid dose, metabo-
lite concentrations, and cognitive performance. Some
enthusiasm concerning morphine pharmacokinetics and
pharmacodynamics was noted in the late nineties. Only
one study out of three studies found associations between
concentrations of morphine and its metabolites and
cognitive deficits [47]. Other uncontrolled studies—not
included in this review—also had divergent results
regarding the cognitive effects of plasma concentrations
of morphine metabolites. Significant correlations between
high plasma morphine concentrations and poor scores for
short-term memory and attention were observed in a study
of 18 cancer patients assessed with five validated
neuropsychological tests [52]. In contrast, a study with
larger sample (n=298) did not demonstrate associations
between morphine metabolites and cognitive function
measured by the Mini Mental State Examination [MMSE]
[25]. The MMSE is the most widely used instrument for
screening cognitive impairment and it has been introduced
as a popular assessment tool for cognitive impairment in
cancer patients referred to palliative care [45]. Although,
the MMSE has gained enormous popularity in palliative
care, criticism has been raised toward this instrument
regarding its sensitivity [35].

The literature generally supports the use of neuropsycho-
logical tests measuring attentional capacity, psychomotor
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speed, speed of information processing, and short-term
memory. It is a major challenge for clinical investigators in
pain clinics and palliative care units to collaborate with
clinical psychologists in developing and/or selecting an
appropriate range of tests to improve the evaluation of
disease-related and iatrogenic cognitive impairment. Espe-
cially quick, reliable bedside tests are needed. Validity studies
of the neuropsychological tests defining cut points in cancer
patients could enhance the clinical utility of the tests, and it is
desirable that the tests have “ecological validity,” which
implicates correlations with everyday mental functioning. The
latter is an important question as the cognitive deficits
measured by neuropsychological testing in the cancer
populations cannot readily be “translated” into everyday tasks
such as car driving, operating machinery, looking after
children, etc. Finally, the influence of cognitive dysfunction
on quality of life is virtually unknown.

Significant factors that influence cognition have been
identified, but due to the great variety of study designs and
tests used, the specific nature and the quality of the
cognitive impairment are still unclear. Other literature
reviews with different characteristics had the same opinion
that we need more refined research to explore the
implications of opioids in cognitive function [10, 17, 26,
54]. To improve research in this area, future studies must
include experimental designs, randomized and controlled
trials with cancer pain patients receiving opioids and
cancer pain patients not receiving opioids, assessments
before and after treatment, adequate sample sizes and
neuropsychological tests that can be associated with
activities of practical life. Moreover, mechanisms by
which opioids may affect cognition, opioid switching/
rotation, supplemental short-acting opioids on-demand,
individual differences/characteristics/genetics, emotional
factors, other symptoms (fatigue, insomnia, among
others), and opioid interactions with other medications
need further research. Finally, future studies of cognitive
effects of different types of opioids during long-term
treatment are very desirable.

Conclusion

Very few controlled studies were identified and the majority
of the studies showed minor cognitive deficits associated
with long-term opioid use. These deficits were captured
with neuropsychological measurements techniques, and
their clinical implications and relevance on functional daily
life are still unknown. Cognitive impairment was also
associated with dose increase and supplemental doses of
short-acting opioids. The increased longevity of cancer
patients due to improved anticancer treatment efficacy has
enhanced the importance of preserving cognitive function
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in those patients. Therefore, the cognitive effects of opioids
and their consequences for cancer patients’ quality of life
deserve to be studied more comprehensively by randomized
controlled trials with longitudinal designs.
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