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Abstract
This systematic review summarizes existing evidence regarding the efficacy, safety, and abuse/
misuse potential of opioids as treatment for chronic non-cancer pain (CP) in older adults. Multiple
databases were searched to identify relevant studies published in English (1/1/80-7/1/09) with a
mean study population age of 60 years or above. Forty-three articles were identified and retained
for review. The weighted mean subject age was 64.1 years (mean age range: 60-73). Studies
enrolled patients with osteoarthritis (70%), neuropathic pain (13%), or other pain-producing
disorders (17%). The mean duration of treatment studies (n=40) was 4 weeks (range = 1.5–156
weeks), and only 5 (12%) lasted longer than 12 weeks. In meta-analyses, effect sizes were −0.557
(p<0.001) for pain reduction, −0.432 (p<0.001) for physical disability reduction, and 0.859
(p=0.309) for improved sleep. The effect size for the SF-36 physical component score was 0.191
(p = 0.171) and −0.220 (p =0.036) for the mental component score. Adults ages 65 and above (vs.
less than 65) were equally likely to benefit from treatment. Common adverse events included
constipation (median frequency of occurrence = 30%), nausea (28%), dizziness (22%), and
prompted opioid discontinuation in 25% of cases. Abuse/misuse behaviors were negatively
associated with advancing age. Among older adults with CP and no significant comorbidity, short-
term use of opioids is associated with reductions in pain intensity, improved physical functioning,
but decreased mental health functioning. The long-term safety, efficacy, and abuse potential of this
treatment practice in diverse populations of older persons remain to be determined.
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INTRODUCTION
Prior systematic reviews have reported on short-term outcomes associated with opioid
medications as a treatment for chronic non-cancer pain.1-5 Opioids reduced pain scores
significantly among patients with osteoarthritis,1-3 as well as those with neuropathic pain,1,4

but not chronic back pain.5 Opioids were also associated with improved functional outcomes
in two reviews.2,3 These benefits may be limited, however, by the occurrence of adverse
events, which prompted opioid discontinuation in up to 31% of cases.1-3

Of note, none of the reviews focused on older populations or reported age-stratified results.
An examination of the evidence regarding opioid safety and efficacy in older populations is
needed for several reasons. Chronic non-cancer pain is a highly prevalent, costly, and often
disabling disorder in later life.6-8 Prevalence studies indicate that 40% to 50% of older adults
report the presence of a chronic pain disorder.7-9 The deleterious consequences of
inadequately treated pain are far-reaching and include impaired quality of life, sleep,
immune function, as well as activities of daily living (ADL) impairment.10-15 In addition,
non-steroidal anti-inflammatory agents, the most commonly prescribed class of analgesic
medications, have potentially serious gastrointestinal and cardiovascular side effects and can
exacerbate comorbid conditions that are prevalent in later life.16,17 Some authors have
suggested that opioids are underutilized as a treatment for chronic pain in older
populations,18 possibly due to provider concerns about the uncertainty of the value and
safety of opioids as a treatment for this disorder,19 as well as their concerns about patient
addiction and untoward side effects.20 Accordingly, we conducted a comprehensive review
of the literature to identify studies that examined opioid medications as a treatment for
chronic non-cancer pain in older persons and reported efficacy, safety, or abuse/misuse
outcome data.

METHODS
Data Sources and Searches

We searched the Ovid/Medline, PubMed, MD Consult, CINAHL, and Cochrane Controlled
Trail databases (1/1/80-7/1/09) to identify pertinent articles for review. MeSH terms
included opioid analgesics, pain, elderly, aged, treatment outcome, and adverse effects.
Other keywords included chronic pain, non-malignant pain, efficacy, abuse, and misuse.
Citation abstracts were independently reviewed by two investigators to determine their
suitability for inclusion in the review. Clinical experts and clinicaltrials.gov were also
queried.

Study Selection
Studies were eligible if they: 1) were published in English; 2) evaluated one or more opioid
medications (administered orally or transdermally); and 3) reported results (i.e., efficacy,
safety, or abuse/misuse data) on older adults as evidenced by a minimum mean study
population age of ≥60 years or reported age-stratified results for older age subgroups.
Because tramadol is used to treat chronic pain in older persons,21,22 it was included along
with the conventional opioids. Due to the small number of studies that examined opioid
abuse/misuse outcomes, articles examining this outcome were also retained if the mean age
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of the sample was < 60 years but included some subjects ages ≥ 60 years and examined age
as a predictor of opioid abuse/misuse.

A QUORUM (Quality of Reporting of Meta-analyses) flow diagram (see Figure) shows an
overview of the study selection process. The reference lists from all 38 articles meeting the
study criteria were reviewed. Five additional studies were included after reviewing the
reference lists, yielding a final sample of 43 articles.

Data Abstraction
Two investigators independently abstracted study outcomes. Information regarding
eligibility criteria used for subject selection, study design, study duration, participants’
demographic and clinical characteristics, source of study funding, condition studied, as well
as type and dosage of opioid studied was abstracted. We focused on three pre-specified
outcomes: 1) efficacy; 2) safety/tolerability; and 3) occurrence of abuse/misuse behaviors.
As most studies employed multiple pain measures, we selected average pain intensity and
pain relief scores when present; otherwise pain severity was extracted if present. We
extracted Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
scores that were the most commonly used physical function measures. Quality of life was
most often measured by the SF-36 instrument.

Quality Assessment
Retained studies were evaluated for methodological quality.23,24 Previously employed
threshold scores5 were used to assign a quality score of ‘excellent’. For clinical trials (n=31),
a quality score of ≥ 10 (score range, 0-13), was considered excellent,5 whereas for
observational studies (n=12), a score of ≥ 12 (score range, 0-15)25 was considered
excellent.5

Data Synthesis and Analysis
Data Synthesis for Univariate Analyses—For the primary efficacy outcomes (pain,
physical function, physical quality of life, mental quality of life and sleep), we calculated an
average change score by subtracting baseline from follow-up score and then dividing the
result by the respective baseline score for the active treatment and placebo control groups.
We abstracted data on the most commonly reported adverse events only, i.e., prevalence rate
≥15% in either the treatment or control arm. Dropout rates due to adverse events or lack of
efficacy were recorded when present.

Data Synthesis for Meta Analyses—Pain intensity was most often measured on a 0-10
scale, but sometimes on a 0-100 visual analog scale. Physical function was measured by
WOMAC in all nine studies reporting this outcome, and quality of life was measured by the
SF-36 instrument in the four studies with this outcome available to be included in the meta-
analyses. Sleep quality was measured in a variety of ways. We used the overall measure of
sleep where it was reported alone or, if not, other measures of sleep functioning.

Most studies reported mean outcomes with standard deviations or standard errors for
placebo and active treatment either at baseline and follow up or at one of the 2 time points
plus differences scores over time with standard errors for the difference. From these data, we
derived for each study a 2×2 set of variables (treatment by time); the 2 difference scores
(follow up minus baseline) for placebo and active; and standard deviations for these 6
variables. For the dose-ranging studies (n=3), we examined the medication protocols and
averaged the outcomes across the active treatment conditions (with pooled standard
deviations) to provide a 2-level treatment variable comparable with the majority of studies
that had only a single active treatment.
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Statistical Models—We carried out meta-analyses for pain and physical function
outcomes using 2 types of models. The first was a statistical mixed model with treatment
group (placebo versus active) and time of assessment (a repeated measure, baseline versus
follow up) as fixed classification factors; the interaction of these 2 factors; and studies
included in the model as levels of a random classification factor. The dependent variables
were the outcome means (e.g., pain reduction) for the treatment and time groups divided by
their standard deviations. Treatment effects across studies are tested by the interaction of
treatment and time in this model.

The second model eliminated the repeated-measures factor for time of assessment and used
the standardized mean difference over time (the mean difference divided by the standard
deviation of the difference) as the dependent variable. The effect of opioids on the outcome
is examined by the treatment main effect in this model. This model allowed inclusion of 2
additional studies in the analysis.

An examination of the results for pain and physical function outcomes revealed consistency
between the 2 models, and only results from the second model using standardized difference
scores are reported below.

Too few studies reported analysis for physical and mental quality of life and quality of sleep
to include studies in the model as levels of a random factor (or to regard studies as fixed and
include them in that way). For these outcomes, we carried out an analysis of the
standardized difference scores in a model that included the fixed factor for treatments.

We also examined models in which additional independent variables were included. Pain
type (osteoarthritis versus neuropathic), opioid potency (low/medium versus high), duration
of action (short- versus long-acting agents), and whether the study allowed for co-analgesic
use (yes versus no) were each included as additional fixed classification factors in the above
models for pain and physical function (separate models for each additional variable). We
focused on the interaction of these variables with treatment and time (or simply with
treatment in the second basic model), as well as on the treatment contrasts at each level of
the added variable. Methodologic quality score (entered as a quantitative variable) was
examined as a covariate in the 2 basic models. To assess for age effects on treatment
outcomes, mean participant age (range = 60-73) was entered as a covariate in both models.
The homogeneity of the regressions of outcomes such as pain on age and on methodologic
quality score were tested for treatment and time—i.e., the interaction of age and study
quality with treatment and time.26

Most of the studies in the meta-analyses were not restricted to patients ages 65 or older and
did not report results stratified by age. To augment the analysis of mean age described
above, we also carried out an analysis limited to the studies that reported data specific to
older age groups (i.e., those 65 years of age and older), comparing outcomes for older and
younger age groups.

Two types of diagnostic analyses pertaining to the meta-analysis itself were carried out.
Heterogeneity of treatment differences across studies, which may result from differences in
study protocols, variable definitions, implementation, or overall quality, was tested by a
standard statistic, Cochran’s Q.27 The hypothesis of study homogeneity was rejected,
indicating that mixed models (studies random) were more appropriate than fixed effect
models. Mixed models are also preferable by general principles and for greater
generalizability of results.
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We also examined the question of publication bias—whether there was a tendency in the
sample of studies for there to be a lack of publication of certain types of studies—by a
funnel plot with 1/(standard error), a measure of sample size, plotted against effect size.28

RESULTS
Study Characteristics

Of the 43 studies, 40 (93%) provided efficacy data.29-68 One of the 40 treatment studies58

also provided information on rates of abuse/misuse, while three provided data only on rates
of abuse/misuse.69-71 The mean duration of the treatment studies was 4 weeks (range = 1.5–
156 weeks), with only 5 (12%) lasting longer than 12 weeks. Thirty-one of the 40 treatment
studies employed a randomized control design: 19 compared opioid treatment with placebo,
5 examined the effects of opioid treatment as ‘add on’ therapy, 4 compared different types
of opioids with one another or with different opioid dosing schedules, and 3 compared
opioid therapy to another active treatment. Of the remaining 9 studies, 8 were open-label
observational studies with no control group and one was a retrospective cohort study. Of the
3 studies that provided data on abuse/misuse outcomes, one was a secondary analysis,
another employed a retrospective cohort design, and the third was a prospective cohort
investigation. Most efficacy studies (78%) were sponsored by pharmaceutical companies.

Study Quality
Of the 31 randomized trials, 24 (77%) were assigned an excellent methodologic quality
score5,23 with a median quality score of 10 (range, 9-13). Of the remaining 12 articles (all
observational studies), 7 (58%) were deemed to have excellent methodologic quality with a
median quality score24,25 of 13 (range, 9-15).

Study Participant Characteristics
The 40 treatment studies provided information on 8,690 patients. The weighted mean age for
this group of studies was 64.1 years (range, 60 to 73). In the 21 studies that reported race/
ethnicity data, all but one51 assessed outcomes in largely non-Hispanic white populations.

Table 1 shows that most treatment studies enrolled patients with osteoarthritis-related pain
(n=28). Twenty-nine studies (72%) excluded subjects with a current or past history of
substance abuse, while 25 (63%) excluded subjects with significant concomitant disease(s),
but these were not described. The 4 studies that examined abuse/misuse outcomes included
16,098 patients. [One study analyzed administrative data on 15,160 patients.69] The
weighted mean age for this subgroup of studies was 60.3 years (range 52 to 62.4).

Study Drug Characteristics
Twenty-six studies examined outcomes associated with low- to medium-potency opioids
(e.g., tramadol, codeine), whereas 14 reported data on high-potency opioids (e.g., fentanyl,
morphine), and most (72%) used extended-release formulations. Over half (59%) of the
efficacy studies allowed for dose adjustments. The average oral morphine equivalent opioid
dose was 63 mg/day (range = 24-165).

Efficacy Outcomes
Results of Studies Comparing Opioid Treatment with Placebo or with Other
Treatments as an Add-On Therapy—Eighteen treatment studies provided sufficient
data to permit meta-analysis; all 18 employed a randomized, placebo-controlled trial design.
Most of the studies (78%) had an excellent methodologic quality score (14/18 = 78%).
Meta-analyses (Table 2) revealed significant reductions in both pain intensity and physical
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disability, along with non-significant improvements in sleep and physical quality of life. A
small, but significant reduction in mental health functioning was found among patients
receiving opioids versus those who received a placebo.

Table 3 summarizes the association of other independent variables on pain and physical
function outcomes. The effect size for pain intensity reduction among patients with
neuropathic pain was more than double the one found for patients with osteoarthritis. Drug
potency, duration of action, and allowing co-analgesic use during the trial had no effect on
these outcomes. In other sensitivity analyses, there was no association between pain and
physical function outcomes and study methodologic quality score or mean age of study
participants.

Results of Studies Conducting Head-to-Head Comparisons—Only three studies
compared opioid therapy to another active treatment (either a non-steroidal or a tricyclic
antidepressant).42,55,64 One found a nonsignificant difference in level of neuropathic pain
reduction (effect size = 0.206) for long-acting morphine use versus tricyclic anti-depressant
(nortriptylline or desipramine) therapy.64 Among patients with osteoarthritis, no difference
in level of pain reduction was found (effect size = −0.066) between long-acting tramadol use
and non-steroidal (diclofenac) therapy.42 Another study of osteoarthritis pain found that a
weak opioid (propoxyphene) provided comparable analgesic efficacy to suprofen, but
provided inadequate data to calculate an effect size.55

Results of Studies Examining the Effect of Age on Treatment Outcomes: Six
studies29,30,47,53,56,60 included 788 subjects ages 65 and older and assessed for age effects.
A meta-analysis could not be conducted because of data limitations. All six studies reported
that analgesic efficacy was independent of age and documented significant pain reductions
in both older (65 years and above) and younger (less than 65 years) study patients.
Significant treatment effects in favor of opioid therapy for patients 65 years and above were
also reported for other outcomes including physical functioning,47,53,56 sleep,47,56 and
quality of life.47

Abuse/Misuse Outcomes
Four studies58,69-71 reported outcomes regarding opioid abuse/misuse. Three studies
operationalized drug abuse/misuse as the presence of selected patient behaviors (e.g.,
seeking opioid prescriptions from multiple physicians, forging prescriptions, or reports of
lost or stolen prescriptions, while the fourth required that an ICD code for opioid abuse or
dependence be present in the patient’s medical record. One 36-month retrospective cohort
study of 644 patients with osteoarthritis (mean age 63) found that 3% of participants
demonstrated opioid abuse behaviors.58 In a study of 15,160 veterans receiving opioid
medications, fewer than 1% of patients 60 years of age or older over versus 4% of those
under 60 (p < 0.001) had a recorded diagnosis of opioid abuse or dependence.69 A
prospective cohort study70 of 196 opioid-treated patients with chronic pain found that
advancing age was associated with a lower likelihood of abuse/misuse (adjusted OR = 0.95;
95% CI = 0.90-0.99). Finally, a retrospective cohort study of 98 primary care patients with
chronic pain,71 found that advancing age was also associated with a decreased likelihood of
abuse/misuse behaviors (adjusted OR = 0.94; 95% CI = 0.89-0.99).

Adverse Events
Among opioid-treated patients, the most commonly reported adverse advents were
constipation with a median frequency of occurrence of 30% (range 12–52%); nausea 28%
(12–61%); dizziness 22% (10–37%); and somnolence 21% (10–39%). Occurrence rates for
these outcomes were lower in the placebo control groups (Table 1). Most adverse events
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were rated by investigators as either ‘mildly’ or ‘moderately’ severe and all resolved after
stopping the medication. Numbers need to harm and corresponding 95% confidence
intervals were calculated for the most prevalent adverse events and included: nausea (5.9;
95% CI 4.5-7.3), constipation (6.3; 95% CI, 4.3-8.4) somnolence (8.6; 95% CI, 5.9-11.4)
and dizziness (9.1; 95% CI, 6.3-11.9).

Only three studies assessed for possible age effects regarding adverse events.29,47,53 In one
study,47 older (≥ 65 years) participants receiving opioid therapy were more likely to report
constipation (28% vs. 17%, p < 0.001), fatigue (9% vs. 4%, p = 0.016), and anorexia (6% vs.
3%, p = 0.028), as compared to opioid-treated patients less than 65 years of age. In a second
study,53 older patients receiving opioid therapy reported higher rates of somnolence (9% vs.
3%, no p value provided) and vomiting (13% vs. 7%, no p value provided) when compared
to patients receiving treatment who were less than 65. In the third study,29 complaints of
somnolence among patients 65 years of age and above were greater than for those younger
than 65 (p = 0.02), but the study did not provide occurrence rates for either age group.

Discontinuation Rates
One in four opioid treated patients discontinued treatment due to an adverse event, with a
median rate of discontinuation of 25% (range = 3–52%). Only 8% (2–24%) of participants
receiving a placebo or comparator drug discontinued treatment on account of an adverse
event. The median rate of withdrawal due to a lack of drug efficacy was 8% (0–47%) among
opioid treated patients and 16% (0–67%) in the control patients.

Examination of Publication Bias
A funnel plot with 1/(standard error), a measure of sample size, plotted against effect size
showed no clustering of studies in the lower-right of the funnel that would indicate lack of
publication of smaller or nonsignificant studies (data not shown).

DISCUSSION
Among young-old patients (mean age across studies ranged from 60 to 73 years) without
significant comorbidities, short-term use of opioids is associated with modest, but favorable
effects on both pain and physical functioning. The observed effect sizes are comparable to
those reported in other reviews1-4 of opioid analgesic effects in all age groups. Our results
further suggest that the effects of treatment on pain may be enhanced among older
individuals with neuropathic versus osteoarthritis-related pain. A recent systematic review4

demonstrated significant efficacy associated with opioid use (relative to placebo) for the
treatment of neuropathic pain. Opioids are generally considered second-line agents for the
treatment of neuropathic pain because of side effects and a paucity of evidence
demonstrating long-term efficacy.72 Our result showing greater opioid-related pain
reduction for neuropathic (vs. nociceptive) pain conditions should be regarded as
preliminary, given the small number of studies (n=4) examining treatment outcomes among
patients with neuropathic pain.

Opioid treatment was also associated with moderate (but non-significant) improvements in
sleep, while physical quality of life (as measured by the SF-36) was not affected. A small,
negative effect on mental health functioning was found. The clinical significance of this
finding remains unclear and is in contrast to recent investigations of persons with chronic
pain, which found either no effect1,73 or improved mood with treatment among the subgroup
of patients that achieved good pain relief.54

In sensitivity analyses, use of high potency opioids was not associated with greater
reductions in pain or physical disability relative to use of low-to-medium potency opioids.
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While long-acting (vs. short-acting) opioid formulations were found to have larger effect
sizes for both pain and physical functioning, between group differences were not significant.
Establishing the benefits of long versus short-acting opioid agents in older populations is
needed, given that guidelines10,74 continue to recommend use of long-acting formulations,
whereas clinicians continue to prescribe mostly short-acting agents for chronic pain in their
older patients.21,75,76 Few studies reported on abuse/misuse outcomes, which is a
particularly salient outcome as many clinicians cite concerns about potential patient
addiction as a reason for not prescribing opioid therapy.20,77 Of the four studies retained in
our sample, one58 reported a prevalence rate of 3%, while three69-71 found that advancing
age was negatively associated with abuse/misuse behaviors. These results contrast with the
higher prevalence of aberrant opioid medication taking behaviors (range = 5-24%) reported
in one review of nonelderly chronic back pain patients.5 Before concluding that older adults
are less likely to abuse/misuse opioids, additional research is needed given the short-term
nature of most studies in our review and the fact that a sizeable majority excluded persons
with a history of substance abuse, which is a recognized risk factor for opioid abuse.71

An important question in clinicians’ minds is whether opioid therapy is comparable or
superior in terms of safety and efficacy when compared with non-opioid analgesic agents.
Only three studies42,55,64 in our sample conducted such appraisals. These preliminary results
suggest that short-term outcomes of opioid therapy are comparable to those obtained with
either non-steroidal or tricyclic antidepressant therapy. What constitutes comparable
analgesic therapy given increasing concerns17 about the safety of non-steroidal anti-
inflammatory agents is an important and unresolved question. Comparative effectiveness
studies are needed and could include evaluations of opioid use versus nonpharmacologic
treatments to include complementary therapies.

A recently published guideline calls for minimizing use of non-steroidal analgesic agents in
the treatment of chronic non-cancer pain in older adults, because of the significant risk
profile associated with the use of these agents.17 The guideline recommends that clinicians
consider opioid therapy for older patients who continue to report substantial pain or
experience pain-related impairment in function.17 Research published prior to the release of
the guideline indicates that as many as one in four older adults with chronic non-cancer pain
already receive opioid therapy.21,78 Such a recommendation will likely translate into an
increasing number of older adults who receive a course of opioid therapy for chronic non-
cancer pain, providing strong support for a careful review of the evidence base regarding the
efficacy and safety of this treatment approach among older adults.

Our study confirms an earlier report10 highlighting the paucity of pain treatment research
focusing exclusively on older populations. Of the 40 treatment studies retained in this
review, only 6 (15%) reported results on participants (n=788) ages 65 and above. All 6
studies (which excluded individuals with significant comorbidity) reported that outcomes
were comparable in younger (less than 65 years of age) and older (65+) age groups. With
few exceptions, adverse event rates were comparable. In a secondary analysis that included
data from 18 studies in our sample, the degree of pain reduction did not vary as a function of
participant mean age (range = 60–73 years), suggesting further that older adults may also
obtain benefit from opioid therapy. Thus, available evidence suggests that adults ages 65 and
above without significant comorbidity are equally likely to benefit from opioid therapy as
younger adults with respect to pain reduction. There are currently insufficient data to
determine whether and to what extent the positive treatment effects observed in the current
study extend to important subgroups of older adults, including those with multiple
comorbidities, functional impairment, cognitive deficits, as well as those taking multiple
medications.
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Additional study limitations associated with the retained articles include the following: First,
studies followed patients for brief periods of time. Thus, the long-term effects of opioid use
on pain, physical and metabolic function, and other relevant outcomes (e.g., likelihood of
developing tolerance) remain to be determined. Second, most studies examined fixed doses
of long-acting opioids, while prior studies21,76 suggest that physicians are more likely to
prescribe short-acting agents on an as needed basis for patients with chronic non-cancer
pain. The positive treatment effects observed in the current study may overestimate the
‘true’ benefits of opioid therapy given that the prescribing patterns of the studies correlate
poorly with how these medications are actually prescribed in practice. Finally, 78% of the
studies were sponsored by pharmaceutical companies, raising concerns about the possibility
of reporting bias.

Limitations of this review include the possibility that our search strategy failed to identify all
pertinent articles. However, a broad array of search terms and data bases was employed
along with a careful review of the references from all retained articles in an attempt to
eliminate this bias. In addition, most of the retained articles generated positive results,
raising the question of possible publication bias, although there was no indication in a funnel
plot of exclusion of smaller or nonsignificant studies.

In conclusion, the clinical management of older adults with chronic non-cancer pain
disorders remains challenging, in part due to complex risk–benefit decisions that clinicians
routinely face regarding pharmacologic interventions in this age group. Our findings support
recommendations17,79 that short-term opioid trials are reasonable for older adults without
comorbidity and either nociceptive or neuropathic pain. Once a decision is made to proceed
with an opioid trial, frequent surveillance for ongoing attainment of therapeutic goals and
adverse events is mandatory. Given that previous pain treatment studies enrolled few older
adults and excluded those with significant comorbidity, it remains unclear whether older
adults with multiple comorbidities or functional or cognitive impairment also benefit from
such interventions. Future research on the long-term safety and efficacy of this treatment
practice—with a particular focus on enrolling diverse groups of older adults with chronic
non-cancer pain and ascertaining geriatric relevant outcomes (e.g., fall risk, ADL
functioning, cognition, quality of life)—is now needed to improve the management of later-
life pain.
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Figure.
Flow diagram of included and excluded studies
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