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15322437 Keller, 2004  Validity of the brief pain inventory for use in documenting the 

outcomes of patients with noncancer pain
2004 Observational  United States Primary Care Formally evaluate the reliability and validity of the BPI for use in 

non-cancer pain patients.
250 patients with arthritis or low back 
pain. 

The reliability of BPI data collected from non-cancer pain patients was 
comparable to that reported in the literature for cancer patients and sufficient 
for group-level analyses (coefficient alphas were greater than 0.70). The 
factor structure of the BPI was replicated in this sample and the relationship 
of the BPI to generic measures of pain was strong. The BPI exhibited similar 
relationships to general and condition-specific measures of health as did a 
generic pain scale (SF-36 Bodily Pain). Finally, the BPI discriminated among 
levels of condition severity and was sensitive to change in condition over time 
in arthritis and LBP patients.

Results support the validity of the BPI as a measure of pain in 
patients without cancer and, in particular, as a measure of pain for 
arthritis and LBP patients.

24217469 Nuckols, 2014 Opioid prescribing: a systematic review and critical appraisal of 
guidelines for chronic pain

2014 Systematic Review of the 
Guidelines

United States To evaluate the quality and content of guidelines on the use of 
opioids for chronic pain.

1) Self-administered surveys to gather 
retrospective data on past drug use 
patterns among patients entering 
substance abuse treatment programs 
across the country who received a 
primary (DSM-IV) diagnosis of heroin 
use/dependence (n = 2,797).

2) A subset of patients (n = 54) who 
completed the structured interview.

Thirteen guidelines met selection criteria. Overall AGREE II scores were 3.00 
to 6.20 (on a scale of 1 to 7). The AMSTAR ratings were poor to fair for 10 
guidelines. Two received high AGREE II and AMSTAR scores. Most 
guidelines recommend that clinicians avoid doses greater than 90 to 200 mg 
of morphine equivalents per day, have additional knowledge to prescribe 
methadone, recognize risks of fentanyl patches, titrate cautiously, and reduce 
doses by at least 25% to 50% when switching opioids. Guidelines also agree 
that opioid risk assessment tools, written treatment agreements, and urine 
drug testing can mitigate risks. Most recommendations are supported by 
observational data or expert consensus.

Despite limited evidence and variable development methods, 
recent guidelines on chronic pain agree on several opioid risk 
mitigation strategies, including upper dosing thresholds; cautions 
with certain medications; attention to drug-drug and drug-disease 
interactions; and use of risk assessment tools, treatment 
agreements, and urine drug testing. Future research should 
directly examine the effectiveness of opioid risk mitigation 
strategies.

24871348 Cicero, 2014 The Changing Face of Heroin Use in the United States
A Retrospective Analysis of the Past 50 Years

2014 Observational United States To examine the veracity of these anecdotal reports and define the 
relationship between the abuse of prescription opioids and the 
abuse of heroin.

Prevalence rates for as a function of the decade of the initiation of 
abuse for (1) first opioid used (prescription opioid or heroin), (2) 
sex, (3) race/ethnicity, and (4) age at first use. Respondents 
indicated in an open-ended format why they chose heroin as their 
primary drug and the interrelationship between their use of heroin 
and their use of prescription opioids.

 Approximately 85% of treatment-seeking patients approached to complete 
the Survey of Key Informants’ Patients Program did so. Respondents who 
began using heroin in the 1960s were predominantly young men (82.8%; 
mean age, 16.5 years) whose first opioid of abuse was heroin (80%). 
However, more recent users were older (mean age, 22.9 years) men and 
women living in less urban areas (75.2%) who were introduced to opioids 
through prescription drugs (75.0%). Whites and nonwhites were equally 
represented in those initiating use prior to the 1980s, but nearly 90% of 
respondents who began use in the last decade were white. Although the 
“high” produced by heroin was described as a significant factor in its 
selection, it was often used because it was more readily accessible and much 
less expensive than prescription opioids.

The demographic composition of heroin users entering treatment 
has shifted over the last 50 years such that heroin use has 
changed from an inner-city, minority-centered problem to one that 
has a more widespread geographical distribution, involving 
primarily white men and women in their late 20s living outside of 
large urban areas.

16414554 Chu, 2006 Opioid Tolerance and Hyperalgesia in Chronic Pain Patients After 
One Month of Oral Morphine Therapy: A Preliminary Prospective 
Study

2006 Observational United States Document the development of opioid tolerance or OIH in patients 
with chronic pain.

6 patients with chronic low back pain. Pain sensitivity In the cold pressor test, all patients became hyperalgesic as well as tolerant 
after 1 month of oral morphine therapy. In a model of heat pain, patients 
exhibited no hyperalgesia, although tolerance could not be evaluated.

These results provide the first prospective evidence for the 
development of analgesic tolerance and OIH by using 
experimental pain in patients with chronic back pain. This study 
also validated methodology for prospectively studying these 
phenomena in larger populations of pain patients.

23904576 Moore, 2013 Combining ibuprofen and acetaminophen for acute pain 
management after third-molar extractions

2013 Systematic Review United States Evaluate the scientific evidence for using the ibuprofen-APAP 
combination and propose clinical treatment recommendations for 
its use in managing acute postoperative pain in dentistry.

The results of the quantitative systematic reviews indicated that the ibuprofen-
APAP combination may be a more effective analgesic, with fewer untoward 
effects, than are many of the currently available opioid-containing 
formulations. In addition, the authors found several randomized controlled 
trials that also indicated that the ibuprofen-APAP combination provided 
greater pain relief than did ibuprofen or APAP alone after third-molar 
extractions. The adverse effects associated with the combination were similar 
to those of the individual component drugs.

Combining ibuprofen with APAP provides dentists with an 
additional therapeutic strategy for managing acute postoperative 
dental pain. This combination has been reported to provide greater 
analgesia without significantly increasing the adverse effects that 
often are associated with opioid-containing analgesic 
combinations. When making stepwise recommendations for the 
management of acute postoperative dental pain, dentists should 
consider including ibuprofen-APAP combination therapy.

27344405 Hooten, 2016 Chronic Pain and Mental Health Disorders : Shared Neural 
Mechanisms, Epidemiology, and Treatment

2016 Summary Article United States

25768845 Janssens, 2015 Mood and Anxiety Disorders in Chronic Fatigue
Syndrome, Fibromyalgia, and Irritable Bowel
Syndrome: Results From the LifeLines
Cohort Study

2015 Observational Netherlands Aim of the study was to compare prevalence rates of psychiatric 
disorders among individuals with chronic fatigue syndrome (CFS), 
fibromyalgia (FM), and irritable bowel syndrome (IBS).

94,516 participants (mean [standard 
deviation] age = 44.6 [12.5] years, 58.7%
women) of the general-population cohort.

Mood disorders, anxiety disorders. Prevalence rates of CFS, FM, and IBS were 1.3%, 3.0%, and 9.7%, 
respectively. Individuals with CFS, FM, and IBS had significantly more mood 
(odds ratios [ORs] = 1.72–5.42) and anxiety disorders (ORs = 1.52–3.96) 
than did individuals without FSSs, but prevalence rates were low 
(1.6%–28.6%). Individuals with CFS more often had mood (ORs = 2.00–4.08) 
and anxiety disorders (ORs = 1.63–2.32) than did individuals with FM and 
IBS. Major depressive disorder was more common in FM than in IBS (OR = 
1.58, 95% confidence interval = 1.24–2.01), whereas these groups did not 
differ on dysthymia or anxiety disorders.

Mood and anxiety disorders are more prevalent in individuals with 
FSSs, and particularly CFS, than in individuals without FSSs. 
However, most individuals with FSSs do not have mood or anxiety 
disorders.

19691031 Asmundson, 2009 Understanding the co-occurrence of anxiety disorders and chronic 
pain: state-of-the-art

2009 Report United States

26461997 Han, 2015 Nonmedical Prescription Opioid Use and Use Disorders
Among Adults Aged 18 Through 64 Years in the United States,
2003-2013

2015 Observational United States To assess national trends in and characteristics of nonmedical 
prescription opioid use and use disorders and the national trend in 
related mortality.

Prevalence of nonmedical use and use 
disorders and related risk factors were 
based on data from 472 200 persons 
aged 18 through 64 years who 
participated in the 2003-2013 National 
Surveys on Drug Use and Health. 
Mortality was based on the 2003-2013 
National Vital Statistics System’s Multiple 
Cause of Death Files.

Nonmedical prescription opioid use and use disorders. Among adults aged 18 through 64 years, the prevalence of nonmedical use 
of
prescription opioids decreased from 5.4% (95% CI, 5.08%-5.70%) in 2003 to 
4.9% (95% CI, 4.58%-5.22%) in 2013 (absolute difference, −0.5%; 95% CI, 
−0.11% to −0.89%), but the prevalence of prescription opioid use disorders 
increased from 0.6% (95% CI, 0.54%-0.76%) in 2003 to 0.9% (95% CI, 
0.75%-1.01%) in 2013 (absolute difference, 0.3%; 95% CI, 0.03%-0.43%). 
The 12-month prevalence of high-frequency use (200 days) also increased
from 0.3% (95% CI, 0.19%-0.35%) in 2003 to 0.4% (95% CI, 0.31%-0.48%) in 
2013 (absolute difference, 0.1%; 95% CI, 0.01%-0.29%). Mortality assessed 
by drug overdose death rates involving prescription opioids increased from 
4.5 per 100 000 (95% CI, 4.42-4.61) in 2003 to 7.8 per 100 000 (95% CI, 7.64-
7.89) in 2013 (absolute difference, 3.3; 95% CI, 3.09-3.41) among adults 
aged 18 through 64 years. The mean number of days of nonmedical use of 
prescription opioids increased from 2.1 (95% CI, 1.83-2.37) in 2003 to 2.6
(95% CI, 2.27-2.85) in 2013 (absolute difference, 0.5, 95% CI, 0.05-0.86). 
The model-adjusted prevalence of having prescription opioid use disorders 
among nonmedical users increased to 15.7% (95% CI, 13.87%-17.67%) in 
2010, 16.1% (95% CI, 14.36%-17.99%) in 2011, 17.0% (95% CI, 15.07%-
19.12%) in 2012, and 16.9% (95% CI, 14.95%-19.03%) in 2013 from 12.7% 
(95% CI, 11.04%-14.53%) in 2003.

During the 2003-2013 years, among adults aged 18
through 64 years, the percentage of nonmedical use of 
prescription opioids decreased. In contrast, the prevalence of 
prescription opioid use disorders, frequency of use, and related 
mortality increased.

25815431 Hooten, 2015b Opioid-induced hyperalgesia in community-dwelling adults with 
chronic pain

2015 Observational United States the primary aim of this study was to determine the associations 
between opioid use and heat pain (HP) perception in a sample of 
community-dwelling adults with chronic pain.

The study cohort involved 187 adults (85 
opioid and 102 nonopioid) with chronic 
pain consecutively admitted to an 
outpatient interdisciplinary pain treatment 
program.

Heat pain perception An effect of opioid use was observed for nonstandardized (P 5 0.004) and 
standardized (P 5 0.005) values of HP 5-0.5 in which values of the opioid
group were lower (more hyperalgesic) compared with those of the nonopioid 
group. HP 5-0.5 is a measure of the slope of the line connecting HP 0.5 (HP 
threshold) and HP 5 (intermediate measure of HP tolerance). In univariable (P 
5 0.019) and multiple variable (P 5 0.003) linear regression analyses 
(adjusted for age, sex, body mass index, work status, pain diagnosis, pain 
severity, depression, and pain catastrophizing), opioid use was associated 
with lower (more hyperalgesic) nonstandardized values of HP 5-0.5. Similarly, 
in univariable (P 5 0.004) and multiple variable (P 5 0.011) linear regression
analyses (adjusted for work status, pain diagnosis, pain severity, depression, 
and pain catastrophizing), opioid use was associated with lower standardized 
values of HP 5-0.5

 In this sample of community-dwelling adults, these observations
suggest that long-term opioid use was associated with 
hyperalgesia independent of other clinical factors known to 
influence HP perception.

23410617 Jones, 2013a Heroin use and heroin use risk behaviors among nonmedical 
users of prescription opioid pain relievers – United States, 
2002–2004 and 2008–2010

2013 Observational United States Understand the relationship between nonmedical use of opioid 
pain relievers and nonmedical users transitioning to heroin use 
and heroin overdose deaths.

Between 2002–2004 and 2008–2010, past year heroin use increased among 
people reporting past year nonmedical use (PYNMU) of opioid pain relievers 
(p < 0.01), but not among those reporting no PYNMU. Frequent nonmedical 
users – people reporting 100–365 days of PYNMU – had the highest rate
of past year heroin use and were at increased risk for ever injecting heroin 
(aOR 4.3, 95% CI 2.5–7.3) and past year heroin abuse or dependence (aOR 
7.8, 95% CI 4.7–12.8) compared to infrequent nonmedical users (1–29 days 
of PYNMU). In 2008–2010, 82.6% of frequent nonmedical users who used 
heroin in the past year reported nonmedical use of opioid pain relievers prior 
to heroin initiation compared to 64.1% in 2002–2004.

Heroin use among nonmedical users of opioid pain relievers 
increased between 2002–2004 and 2008–2010, with most 
reporting nonmedical use of opioid pain relievers before initiating 
heroin. Interventions to prevent nonmedical use of these drugs are 
needed and should focus on high-risk groups such as frequent 
nonmedical users of opioids.

23073725 Juurlink, 2012 Dependence and Addiction During Chronic Opioid Therapy 2012 Review United States
22786463 Sehgal, 2012 Prescription Opioid Abuse in Chronic Pain: A Review of Opioid 

Abuse Predictors and Strategies to Curb Opioid Abuse
2012 Review United States

21467284 Bohnert, 2011 Association between opioid prescribing patterns and opioid 
overdose-related deaths

2011 Observational United States To examine the association of maximum prescribed daily opioid 
dose and dosing schedule ("as needed," regularly scheduled, or 
both) with risk of opioid overdose death among patients with 
cancer, chronic pain, acute pain, and substance use disorders.

All unintentional prescription opioid 
overdose decedents (n = 750) and a 
random sample of patients (n = 154,684) 
among those individuals who used 
medical services in 2004 or 2005 and 
received opioid therapy for pain. 

Main Outcome Measure Associations of opioid regimens (dose 
and schedule) with death by unintentional prescription opioid 
overdose in subgroups defined by clinical diagnoses, adjusting for 
age group, sex, race, ethnicity, and comorbid conditions.

The frequency of fatal overdose over the study period among individuals 
treated with opioids was estimated to be 0.04%.The risk of overdose death 
was directly related to the maximum prescribed daily dose of opioid 
medication. The adjusted hazard ratios (HRs) associated with a maximum 
prescribed dose of 100 mg/d or more, compared with the dose category 1 
mg/d to less than 20 mg/d, were as follows: among those with substance use 
disorders, adjusted HR = 4.54 (95% confidence interval [CI], 2.46-8.37; 
absolute risk difference approximation [ARDA] = 0.14%); among those with 
chronic pain, adjusted HR = 7.18 (95% CI, 4.85-10.65; ARDA = 0.25%); 
among those with acute pain, adjusted HR = 6.64 (95% CI, 3.31-13.31; ARDA 
= 0.23%); and among those with cancer, adjusted HR = 11.99 (95% CI, 4.42-
32.56; ARDA = 0.45%). Receiving both as-needed and regularly scheduled 
doses was not associated with overdose risk after adjustment.

Among patients receiving opioid prescriptions for pain, higher 
opioid doses were associated with increased risk of opioid 
overdose death.

20338815 Liebschutz, 2010 Clinical factors associated with prescription drug use disorder in
urban primary care patients with chronic pain

2010 Observational United States Hospital To examine characteristics associated with prescription drug use 
disorder (PDUD) in primary care patients with chronic pain from a 
cross-sectional survey conducted at an urban academically-
affiliated safety-net hospital. 

Participants were 18–60 years old, had 
pain for ≥ 3 months, took prescription or 
non-prescription analgesics, and spoke 
English. 

Measurements included the Composite International Diagnostic 
Interview (PDUD, other substance use disorders (SUD), Post-
traumatic Stress Disorder (PTSD)); Graded Chronic Pain Scale, 
smoking status; family history of SUD; and time spent in jail. 

Of 597 patients (41% male, 61% black, mean age 46 years), 110 (18.4%) had 
PDUD of whom 99 (90%) had another SUD. In adjusted analyses, those with 
PDUD were more likely than those without any current or past SUD to report 
jail time (OR 5.1, 95% CI 2.8–9.3), family history of SUD (OR 3.4, 1.9–6.0), 
greater pain-related limitations (OR 3.8,1.2–11.7), cigarette smoking (OR 3.6, 
2.0–6.2), or to be white (OR 3.2, 1.7–6.0), male (OR 1.9, 1.1–3.5) or have 
PTSD (OR 1.9, 1.1–3.4). 

PDUD appears increased among those with easily identifiable
characteristics. The challenge is to determine who among those 
with risk factors can avoid, with proper management, developing 
the increasingly common diagnosis of PDUD.

19187890 Chou, 2009c Opioids for chronic noncancer pain: prediction and identification of 
aberrant drug-related behaviors: a review of the evidence for an 
American Pain Society and American Academy of Pain Medicine 
clinical practice guideline

2009 Evidence Review United States

17227935 Martell, 2007 Systematic Review: Opioid Treatment for Chronic Back Pain:
Prevalence, Efficacy, and Association with Addiction

2007 Systematic Review United States To determine the prevalence of opioid treatment, whether opioid 
medications are effective, and the prevalence of substance use 
disorders among patients receiving opioid medications for chronic 
back pain.

Opioid prescribing varied by treatment setting (range, 3% to 66%). Meta-
analysis of the 4 studies assessing the efficacy of opioids compared with 
placebo or a nonopioid control did not show reduced pain with opioids (g, -
0.199 composite standardized mean difference [95% CI,  0.49 to 0.11]; P
0.136). Meta-analysis of the 5 studies directly comparing the efficacy of 
different opioids demonstrated a nonsignificant reduction in pain from 
baseline (g,  0.93 composite standardized mean difference [CI,  1.89 to  
0.03]; P  0.055). The prevalence of lifetime substance use disorders ranged 
from 36% to 56%, and the estimates of the prevalence of current substance 
use disorders were as high as 43%. Aberrant medication-taking behaviors 
ranged from 5% to 24%.

Retrieval and publication biases and poor study quality.
No trial evaluating the efficacy of opioids was longer than 16
weeks.

Opioids are commonly prescribed for chronic back pain and may 
be efficacious for short-term pain relief. Long-term efficacy ( 16 
weeks) is unclear. Substance use disorders are common in 
patients taking opioids for back pain, and aberrant medication-
taking behaviors occur in up to 24% of cases.

International 
Association for the 
Study of Pain, 2014

International Association for the Study of Pain. Classification of 
Chronic Pain. Second Edition (Revised). IASP Press, 2012.

2014 Guideline

17074616 Gatchel, 2006 Evidence-Based Scientific Data Documenting the Treatment and
Cost-Effectiveness of Comprehensive Pain Programs for Chronic
Nonmalignant Pain

2006 Review United States

25180773 Kamper, 2014 Multidisciplinary biopsychosocial rehabilitation for chronic low back 
pain

2014 Systematic Review United States To review the evidence on the effectiveness of MBR for patients 
with chronic LBP. The focus was on comparisons with usual care 
and with physical treatments measuring outcomes of pain, 
disability and work status, particularly in the long term.

From 6168 studies identified in the searches, 41 RCTs with a total of 6858 
participants were included. Methodological quality ratings ranged from 1 to 9 
out 12, and 13 of the 41 included studies were assessed as low risk of bias. 
Pooled estimates from 16 RCTs provided moderate to low quality evidence 
that MBR is more effective than usual care in reducing pain and disability, 
with standardised mean differences (SMDs) in the long term of 0.21 (95% CI 
0.04 to 0.37) and 0.23 (95% CI 0.06 to 0.4) respectively. The range across all 
time points equated to approximately 0.5 to 1.4 units on a 0 to 10 numerical 
rating scale for pain and 1.4 to 2.5 points on the Roland Morris disability scale 
(0 to 24). There was moderate to low quality evidence of no difference on 
work outcomes (odds ratio (OR) at long term 1.04, 95% CI 0.73 to 1.47). 
Pooled estimates from 19 RCTs provided moderate to low quality evidence 
that MBR was more effective than physical treatment for pain and disability 
with SMDs in the long term of 0.51 (95% CI -0.01 to 1.04) and 0.68 (95% CI 
0.16 to 1.19) respectively. Across all time points this translated to 
approximately 0.6 to 1.2 units on the pain scale and 1.2 to 4.0 points on the 
Roland Morris scale. There was moderate to low quality evidence of an effect 
on work outcomes (OR at long term 1.87, 95% CI 1.39 to 2.53). There was 
insufficient evidence to assess whether MBR interventions were associated 
with more adverse events than usual care or physical interventions.Sensitivity 
analyses did not suggest that the pooled estimates were unduly influenced by 
the results from low quality studies. Subgroup analyses were inconclusive 
regarding the influence of baseline symptom severity and intervention 
intensity.

Patients with chronic LBP receiving MBR are likely to experience 
less pain and disability than those receiving usual care or a 
physical treatment. MBR also has a positive influence on work 
status compared to physical treatment. Effects are of a modest 
magnitude and should be balanced against the time and resource 
requirements of MBR programs. More intensive interventions were 
not responsible for effects that were substantially different to those 
of less intensive interventions. While we were not able to 
determine if symptom intensity at presentation influenced the 
likelihood of success, it seems appropriate that only those people 
with indicators of significant psychosocial impact are referred to 
MBR.

23175199 Castro, 2012 The cognitive behavioral therapy causes an improvement in quality 
of life in patients with chronic musculoskeletal pain

2012 Randomized Controlled Trial Brazil 10 weeks To study the cognitive behavioral therapy (CBT) effectiveness in a 
group of patients with chronic pain. 

A randomized clinical trial with two 
parallel
groups comprising 93 patients with 
chronic pain was carried out. Forty-eight 
patients were submitted to CBT and 45 
continued the standard treatment. 

The visual analogue, hospital anxiety and depression, and quality 
of life SF-36 scales were applied. 

When the Control Group and CBT were compared, the latter presented 
reduction of depressive symptoms (p=0.031) and improvement in the 
domains ‘physical limitations’ (p=0.012), ‘general state of health’ (p=0.045), 
and ‘limitations by emotional aspects’ (p=0.025).

The CBT was effective and it has caused an improvement in more 
domains of quality of life when compared to the Control Group, 
after ten weeks of treatment.

17570961 Grossman, 2007 Mindfulness training as an intervention for fibromyalgia: evidence 
of post-intervention and 3-year follow-up benefits in well-being

2007 Textbook United States

16972811 Gillis, 2006 The health effects of at-home written emotional disclosure in 
fibromyalgia: a randomized trial

2006 Randomized Controlled Trial United States To test the effects of at-home, written emotional disclosure about 
stressful experiences on the health of people with FM and used 
multiple follow-ups to track the time course of effects of disclosure.

Adults with FM (intent-to-treat: n = 83; 
completers: n = 72) were randomized to 
write for 4 days at home about either 
stressful experiences (disclosure group) 
or neutral time management (control 
group).

Group differences in immediate mood effects and changes in 
health from baseline to 1-month and 3-month follow-ups were 
examined.

Written disclosure led to an immediate increase in negative mood, which did 
not attenuate across the 4 writing days. Repeated-measures analyses from 
baseline to each follow-up point were conducted on both intent-to-treat and 
completer samples, which showed similar outcomes. At 1-month, disclosure 
led to few health benefits, but control writing led to less negative affect and 
moreperceived support than did disclosure. At 3-month follow-up, these 
negative affect and social support effects disappeared, and written disclosure 
led to a greater reduction in global impact, poor sleep, health care utilization, 
and (marginally) physical disability than did control writing. Interpretation
of these apparent benefits needs to be made cautiously, however, because 
the disclosure group had somewhat poorer health than controls at baseline, 
and the control group showed some minor worsening over time.

Written emotional disclosure can be conducted at home, and there 
is tentative evidence that disclosure benefits the health of people 
with FM. The benefits, however, may be delayed for several 
months after writing and may be of limited clinical significance.

16495014 Turner, 2006 Short- and long-term efficacy of brief cognitive-behavioral therapy 
for patients with chronic temporomandibular disorder pain: a 
randomized, controlled trial

2006 Randomized Controlled Trial United States Evaluated the short- and long-term efficacy of a brief cognitive-
behavioral therapy (CBT) for chronic temporomandibular disorder 
(TMD) pain in a randomized controlled trial.

TMD clinic patients were assigned 
randomly to four sessions of either CBT 
(n=79) or an education/attention control 
condition (n=79). 

Participants completed outcome (pain, activity interference, jaw 
function, and depression) and process (pain beliefs, 
catastrophizing, and coping) measures before randomization, and 
3 (post-treatment), 6, and 12 months later.

As compared with the control group, the CBT group showed significantly 
greater improvement across the follow-ups on each outcome, belief, and 
catastrophizing measure (intent-to-treat analyses). The CBT group also 
showed a greater increase in use of relaxation techniques to cope with pain, 
but not in use of other coping strategies assessed. On the primary outcome 
measure, activity interference, the proportion of patients who reported no 
interference at 12 months was nearly three times higher in the CBT group 
(35%) than in the control group (13%) (P=0.004). In addition, more CBT than 
control group patients had clinically meaningful improvement in pain intensity 
(50% versus 29% showed > or =50% decrease, P=0.01), masticatory jaw 
function (P<0.001), and depression (P=0.016) at 12 months (intent-to-treat 
analyses). The two groups improved equivalently on a measure of TMD 
knowledge. 

A brief CBT intervention improves one-year clinical outcomes of 
TMD clinic patients and these effects appear to result from specific 
ingredients of the CBT.

15784801 Broderick, 2005 Written emotional expression produces health benefits in 
fibromyalgia patients

2005 Randomized Controlled Trial United States It was hypothesized that relative to controls, patients engaging in 
the writing intervention would experience improved status on 
psychological well-being and physical health variables.

Patients (N = 92) were randomized into a 
trauma writing group, a control writing 
group, or usual care control group. The 
two writing groups wrote in the laboratory 
for 20 minutes on 3 days at 1-week 
intervals. 

Psychological well-being, pain, and fatigue were the primary 
outcome variables. Assessments were made at pretreatment, 
posttreatment, 4-month follow-up, and 10-month follow-up.

The trauma writing group experienced significant reductions in pain (effect 
size [ES] = 0.49) and fatigue (ES = 0.62) and better psychological well-being 
(ES = 0.47) at the 4-month follow-up relative to the control groups. Benefits 
were not maintained at the 10-month follow-up.

Fibromyalgia patients experienced short-term benefits in 
psychological and health variables through emotional expression 
of personal traumatic experiences.

12552631 Smyth, 2003 Focused expressive writing as self-help for stress and trauma 2003 Review United States
23649799 Falla, 2013 Effectiveness of an 8-week exercise programme on pain and

specificity of neck muscle activity in patients with chronic neck
pain: a randomized controlled study

2013 Randomized Controlled Trial United States To understand the effect of exercise on the neural control of neck
muscles.

46 women with chronic neck pain Female volunteers aged between 18 and 
50 years.

Persistent neck pain and disability 
limiting their daily physical activity for at 
least 1 year.

The primary outcome measure was the patients perceived pain 
and disability rated on the NDI (score: 0–50). Secondary outcome 
mea- sures included (1) patient-specific function scale (PSFS; 
average across three nominated activities of daily living, 0–10); (2) 
average pain intensity over the last 4 weeks (VAS, 0–10); (3) 
general health status evaluated with the Short-Form 36 (SF-36); 
(4) Fear Avoidance Belief Questionnaire (FABQ), which assesses 
the patients’ fear of movement and associated pain.

A significant between-group difference in the change in NDI was observed. A 
reduction in NDI was observed following training (pre: 18.2+/-7.4; post: 14.1+/-   
6.5; p < 0.01) but not for the control group (pre: 17.5+/-6.3; post: 16.6+/-7.4). 
The training group showed higher specificity of muscle activity post-
intervention (pre: 18.6+/-9.8%, post: 24.7+/-14.3%; p < 0.05), whereas no 
change occurred for the control group (pre: 19.4+/-11.9%, post: 18.2+/-
10.1%).

An exercise programme that aims to enhance motor control of the 
cervical spine improves the specificity of neck muscle activity and 
reduces pain and disability in patients with neck pain.

21765272 Cuesta-Vargas, 2011 Exercise, manual therapy, and education with or without high-
intensity deep-water running for nonspecific chronic low back pain: 
a pragmatic randomized controlled trial.

2011 Randomized Controlled Trial Spain 15 weeks To evaluate the effect of a multimodal physical therapy program 
with or without the addition of deep-water running on pain, physical 
disability, and general health.

46 subjects with nonspecific chronic low 
back pain.

Control plus additional 20-min sessions
of deep-water running at an individual 
workload of the aerobic threshold.

Physical therapy 
program (an 
individualized 
exercise
program; manual 
therapy; and back 
care, pain 
education, and 
information
on an active 
lifestyle).

Both interventions resulted in significant improvements in pain, disability,
and physical health. The mean change in pain, disability, and physical health
state were -36.1 +/- 25.1 mm on the visual analog scale, -3.0 +/- 4.8 points for 
the Roland Morris Questionnaire, and 10.6 T 12.9 points for the Short Form12 
for the physical therapy plus deep-water running group and -34.1 +/- 26.0 mm 
on the visual analog scale, -1.6 +/- 1.5 points for the Roland Morris 
Questionnaire, and 8.9 +/- 13.0 points for the Short Form12 for the physical 
therapy alone group.

Pain, disability, health status, muscle strength and endurance,
and lumbar range of motion significantly improved in both groups. 
The addition of a deep-water running program at an individual 
workload of the aerobic threshold to the multimodal physical 
therapy program produced a significant improvement in pain in 
patients with nonspecific chronic low back pain, but this was not 
significantly different when compared with multimodal physical 
therapy program alone. Disability, health status, muscle strength 
and endurance, and lumbar range of motion significantly improved 
to a similar level in both intervention groups.



PMID First Author Title Year Study Type Country Setting Blinding Int Length Total Study Duration Main Study Objective Target N Target Population Eligibility Criteria Patient Characteristics Int. n at Baseline (n at Follow-up) Int. Type Specific Intervention Control n at Baseline (n at follow-up) Specific Control Outcomes Measured Results/CI Significance Safety and Adverse Events Additional Findings Summary
21952184 Standaert, 2011 Comparative Effectiveness of Exercise, Acupuncture, and Spinal 

Manipulation for Low Back Pain 
2011 Systematic Review United States (1) Is structured exercise more effective in the treatment of chronic

low back pain (LBP) than spinal manipulative therapy (SMT)? (2) 
Is structured exercise more effective in the treatment of chronic 
LBP than acupuncture? (3) Is SMT more effective in the treatment 
of chronic LBP than acupuncture? (4) Do certain subgroups 
respond more favorably to specific treatments? (5) Are any of 
these treatments more cost-effective than the others? 

Two studies were identifi ed comparing the use of structured exercise with 
SMT that met our inclusion criteria. Although these studies utilized different 
approaches for the exercise and SMT treatment groups, patients in both 
groups improved in terms of pain and function in both studies. Using random-
effects modeling, there was no difference between the exercise and SMT 
groups when the data from these studies were pooled. We identifi ed no 
studies meeting our inclusion criteria that compared acupuncture with either 
structured exercise or SMT or that addressed the relative cost-effectiveness 
of these approaches in the treatment of patients with chronic LBP. 

The studies identifi ed indicate that structured exercise and SMT 
appear to offer equivalent benefi ts in terms of pain and functional 
improvement for those with chronic LBP with clinical benefits 
evident within 8 weeks of care. However, the level of evidence is 
low. There is insuffi cient evidence to comment on the relative 
benefi t of acupuncture compared with either structured exercise 
or SMT or to address the differential effects of structured exercise, 
SMT, or acupuncture for specifi c subgroups of individuals with 
chronic LBP. There is also insuffi cient evidence regarding the 
relative cost-effectiveness of structured exercise, SMT, or 
acupuncture in the treatment of chronic LBP. 

20147878 Dufour, 2010 Treatment of chronic low back pain: a randomized, clinical trial 
comparing group-based multidisciplinary biopsychosocial 
rehabilitation and intensive individual therapist-assisted back 
muscle strengthening exercises

2010 Randomized Controlled Trial United States Single To compare the efficacies of 2 active therapies for chronic low 
back pain (CLBP).

286 patients with CLBP a group-based 12-week program comprising 
73 hours of therapist exposure 
(approximately 12 h/patient): 35 hours of 
hard physical exercise, 22 hours of light 
exercise/occupational therapy, and 16 hours 
of education (group A) or a 12-week 
program comprising 1 hour of personal 
training twice a week, i.e., therapist 
exposure 24 h/patient (group B).

Visual Analogue Scale, Roland-Morris disability questionnaire, 
global perceived outcome, and 36-Item Short-Form General 
Health Survey

Of the 286 patients, 14 patients did not start treatment. Of the remaining 
patients, 25 (9%) dropped out of therapy. The 2 groups were comparable 
regarding baseline characteristic. After treatment, significant improvements 
were observed with regard to pain, disability, and most of the quality of life 
dimensions. These effects were sustained over the 24-month follow-up 
period. There were some statistically significant differences between the 2 
groups relating to secondary end points, Roland-Morris disability 
questionnaire, and in the MOS 36-Item Short-Form Health Survey the 
"physical functioning" dimension and the "physical component summary."

Both groups showed long-term improvements in pain and disability 
scores, with only minor statistically significant differences between 
the 2 groups. The minor outcome difference in favor of the group-
based multidisciplinary rehabilitation program is hardly of clinical 
interest for individual patients.

18452734 Hall, 2008 Does Aquatic Exercise Relieve Pain in Adults With Neurologic
or Musculoskeletal Disease? A Systematic Review and
Meta-Analysis of Randomized Controlled Trials

2008 Systematic Review/Meta- 
Analysis

United Kingdom To evaluate the literature on the effectiveness of aquatic exercise 
in relieving pain in adults with neurologic or musculoskeletal 
disease.

Nineteen studies met the inclusion criteria; 8 were of moderate to low risk of 
bias, and 5 of these had data suitable for meta-analyses. This showed that 
aquatic exercise has a small posttreatment effect in relieving pain compared
with no treatment (P .04; standardized mean difference [SMD], -.17; 95% 
confidence interval [CI], -.33 to -.01), but it is not possible to draw a firm 
conclusion because of the lack of consistency of evidence across studies. 
Comparable pain-relieving effects were found between aquatic and 
landbased exercise (P .56; SMD .11; 95% CI, -.27 to .50).

There is sound evidence that there are no differences in pain-
relieving effects between aquatic and land exercise. Compared 
with no treatment, aquatic exercise has a small pain-relieving 
effect; however, the small number of good-quality studies and 
inconsistency of results means that insufficient evidence limits firm 
conclusions. Future studies should aim for focused research 
questions on specific aquaticexercise techniques, using robust 
methodologic designs and detailed reporting of temperature, 
depth, and care setting.

18204386 Hurwitz, 2008 Treatment of neck pain: noninvasive interventions: results of the 
Bone and Joint Decade 2000-2010 Task Force on Neck Pain and 
Its Associated Disorders

2008 Evidence Synthesis United States To identify, critically appraise, and synthesize literature from 1980 
through 2006 on noninvasive interventions for neck pain and its 
associated disorders.

Of the 359 invasive and noninvasive intervention articles deemed relevant, 
170 (47%) were accepted as scientifically admissible, and 139 of these 
related to noninvasive interventions (including health care utilization, costs, 
and safety). For whiplash-associated disorders, there is evidence that 
educational videos, mobilization, and exercises appear more beneficial than 
usual care or physical modalities. For other neck pain, the evidence suggests 
that manual and supervised exercise interventions, low-level laser therapy, 
and perhaps acupuncture are more effective than no treatment, sham, or 
alternative interventions; however, none of the active treatments was clearly 
superior to any other in either the short- or long-term. For both whiplash-
associated disorders and other neck pain without radicular symptoms, 
interventions that focused on regaining function as soon as possible are 
relatively more effective than interventions that do not have such a focus.

Our best evidence synthesis suggests that therapies involving 
manual therapy and exercise are more effective than alternative 
strategies for patients with neck pain; this was also true of 
therapies which include educational interventions addressing self-
efficacy. Future efforts should focus on the study of noninvasive 
interventions for patients with radicular symptoms and on the 
design and evaluation of neck pain prevention strategies.

16034851 Hayden, 2005 Exercise therapy for treatment of non-specific low back pain 2005 Systematic Review United States To evaluate the effectiveness of exercise therapy in adult non-
specific acute, subacute and chronic low-back pain versus no 
treatment and other conservative treatments.

Sixty-one randomized controlled trials (6390 participants) met inclusion 
criteria: acute (11), subacute (6) and chronic (43) low-back pain (1 unclear). 
Evidence was found of effectiveness in chronic populations relative to 
comparisons at all follow-up periods; pooled mean improvement was 7.3 
points (95% CI, 3.7 to 10.9) for pain (out of 100), 2.5 points (1.0 to 3.9) for 
function (out of 100) at earliest follow-up. In studies investigating patients (i.e. 
presenting to healthcare providers) mean improvement was 13.3 points (5.5 
to 21.1) for pain, 6.9 (2.2 to 11.7) for function, representing significantly 
greater improvement over studies where participants included those recruited 
from a general population (e.g. with advertisements). There is some evidence 
of effectiveness of graded-activity exercise program in subacute low-back 
pain in occupational settings, though the evidence for other types of exercise 
therapy in other populations is inconsistent. There was evidence of equal 
effectiveness relative to comparisons in acute populations [pain: 0.03 points 
(95% CI, -1.3 to 1.4)].

Exercise therapy appears to be slightly effective at decreasing pain 
and improving function in adults with chronic low-back pain, 
particularly in healthcare populations. In subacute low-back pain 
there is some evidence that a graded activity program improves 
absenteeism outcomes, though evidence for other types of 
exercise is unclear. In acute low-back pain, exercise therapy is as 
effective as either no treatment or other conservative treatments.

23165183 Vincent, 2013 Systematic review of manual therapies for nonspecific neck pain 2013 Systematic Review United States To evaluate the effectiveness of manual therapies in the treatment 
of nonspecific neck pain.

Of 27 identified trials, 18 were of high quality. In acute neck pain, effective 
treatments were thoracic manipulation combined with electrothermal therapy 
in the short term and cervical manipulation in the long term. In chronic neck 
pain and neck pain of variable duration, both pain and function improved 
consistently at all follow-up time points. None of the manual therapies used 
alone or in combination was superior over the others. In the long term, 
exercises alone or combined with manual therapies were superior over 
manual therapies used alone.

Manual therapies contribute usefully to the management of 
nonspecific neck pain. The level of evidence is moderate for short-
term effects of upper thoracic manipulation in acute neck pain, 
limited for long-term effects of neck manipulation, and limited for all 
techniques and follow-up durations in chronic neck pain.

24819432 Cuesta-Vargas, 2015 The optimal frequency of aquatic physiotherapy for individuals with 
chronic musculoskeletal pain: a randomised controlled trial

2015 Randomized Controlled Trial Spain 1 year To establish whether there was a difference in health-related 
quality of life (HRQoL) in people with chronic musculoskeletal 
disorders (PwCMSKD) after participating in a multimodal 
physiotherapy program (MPP) either two or three sessions a week.

114 people with PwCMSKD Individualised MPP, consisting of exercises 
for mobility, motor-control, muscle 
strengthening, cardiovascular training, and 
health education.

HRQoL physical and mental health state (PHS/MHS),
Roland Morris disability Questionnaire (RMQ), Neck-Disability-
Index (NDI) and Western Ontario and McMaster Universities’ 
Arthritis Index (WOMAC).

 No statistically significant differences were found between the two groups 
(G2 and G3), except in NDI at 8 w (-3.34, (CI 95%: -6.94/0.84, p ¼ 0.025 
[scale 0–50]). All variables showed improvement reaching the following 
values (from baseline to 1 y) G2: PHS: 57.72 (baseline: 41.17; (improvement: 
16.55%), MHS: 74.51 (baseline: 47.46, 27.05%), HRQoL 0.90 (baseline: 0.72, 
18%)), HRQoL-VAS 84.29 (baseline: 58.04, 26.25%), RMQ 4.15 (baseline: 
7.85, 15.42%), NDI 3.96 (baseline: 21.87, 35.82%), WOMAC 7.17 (baseline: 
25.51, 19.10%). G3: PHS: 58.64 (baseline: 39.75, 18.89%), MHS: 75.50 
(baseline: 45.45, (30.05%), HRQoL 0.67 (baseline: 0.88, 21%), HRQoL-VAS 
86.91 (baseline: 52.64, 34.27%), RMQ 4.83 (baseline: 8.93, 17.08%), NDI 
4.91 (baseline: 23.82, 37.82%), WOMAC 6.35 (baseline: 15.30, 9.32%).

No significant differences between the two groups were found in 
the outcomes of a MPP except in the NDI at 8 weeks, but both 
groups improved in all variables during the course of 1 year under 
study.

23249655 Cramer, 2013 Randomized-controlled Trial Comparing Yoga and
Home-based Exercise for Chronic Neck Pain

2013 Randomized Controlled Trial Germany

19525833 Dundar, 2009 Clinical Effectiveness of Aquatic Exercise to Treat Chronic Low 
Back Pain: A Randomized Controlled Trial

2009 Randomized Controlled Trial Turkey To compare the effectiveness of aquatic exercise interventions with 
land-based exercises in the treatment of chronic low back pain 
(CLBP).

A total of 65 patients with CLBP Aquatic exercise or land-based exercise 
treatment protocol.

Spinal mobility, pain, disability, and quality of life. In both groups, statistically significant improvements were detected in all 
outcome measures (except modified Schober test) compared with baseline. 
However, improvement in modified Oswestry Low Back Pain Disability 
questionnaire and physical function and role limitations due to physical 
functioning subpart of Short-Form 36 Health Survey were better in aquatic 
exercise group (P<0.05).

Water-based exercises produced better improvement in disability 
and quality of life of the patients with CLBP than land-based 
exercise.

15733046 Koumantakis, 2005 Trunk Muscle Stabilization Training Plus General Exercise Versus 
General Exercise Only: Randomized Controlled Trial of Patients 
With Recurrent Low Back Pain

2005 Randomized Controlled Trial Greece 8 weeks 3 months To examine the usefulness of the addition of specific stabilization
exercises to a general back and abdominal muscle exercise
approach for patients with subacute or chronic nonspecific back 
pain by comparing a specific muscle stabilization – enhanced 
general exercise approach with a general exercise – only 
approach.

55 patients with recurrent, nonspecific back pain No clinical signs suggesting spinal 
instability.

Stabilization – enhanced exercise group: 
n=29.

General 
exercise– only 
group: n=26

Self-reported pain (Short-Form McGill Pain Questionnaire), 
disability (RolandMorris Disability Questionnaire), and cognitive 
status (Pain SelfEfficacy Questionnaire, Tampa Scale of 
Kinesiophobia, Pain Locus of Control Scale)

Outcome measures for both groups improved. Furthermore, selfreported
disability improved more in the general exercise – only group immediately 
after intervention but not at the 3-month follow-up. There were generally no 
differences between the 2 exercise approaches for any of the other 
outcomes.

A general exercise program reduced disability in the short term to 
a greater extent than a stabilization– enhanced exercise approach 
in patients with recurrent nonspecific low back pain. Stabilization 
exercises do not appear to provide additional benefit to patients 
with subacute or chronic low back pain who have no clinical signs 
suggesting the presence of spinal instability.

14589260 Rainville, 2002 Comparison of short- and long-term outcomes for aggressive 
spine rehabilitation delivered two versus three times per week

2002 Observational United States To determine whether treatment offered two times per week could 
produce similar outcomes when compared with an established 
three times per week spine therapy program.

77 consecutive patients with chronic spinal pain were treated with 
aggressive spine rehabilitation either two or three times per week.

Flexibility, trunk strength and lifting capacity were quantified before 
and after treatment. Pain visual analog scores and Oswestry 
disability scores were measured before and after treatment, as 
well as 12 months after treatment.

Seventy-seven patients with chronic spinal pain with a mean duration of 
symptoms of 32 months underwent treatment. Twenty-four subjects opted for 
the twice per week and 53 opted for the three times per week treatment. 
Seventy-one percent of subjects responded to the 12-month follow-up 
questionnaire. Physical and self-reported measures improved with both 
treatment frequencies. There were no differences in outcomes between 
treatment frequencies for measured flexibility, trunk strength, lifting capacity, 
pain intensity scores or Oswestry scores at the completion of treatment. At 12-
month follow-up, no differences were noted between treatment frequencies 
for pain scores, Oswestry scores, patients' perceptions of adequacy of 
treatment, posttreatment exercise compliance or use of other treatments for 
their spinal problem. Total therapy visits were less in the two than three times 
per week groups (12 vs 15 visits).

Similar outcomes were obtained from aggressive spine 
rehabilitation occurring two versus three times per week in patients 
presenting with moderate levels of chronic spinal pain. Reduction 
in physical therapy services and therefore cost did not adversely 
affect clinical outcomes in the treatment of this patient population.

26446832 American Geriatrics 
Society 2015 Beers 
Criteria Update Expert 
Panel, 2015

American Geriatrics Society 2015 Updated Beers Criteria for
Potentially Inappropriate Medication Use in Older Adults

2015 Guideline United States

25621434 Gray, 2015 Cumulative Use of Strong Anticholinergics and Incident Dementia
A Prospective Cohort Study

2015 Observational United States To examine whether cumulative anticholinergic use is associated 
with a higher risk for incident dementia.

3,434 participants 65 years or older with 
no dementia at study entry.

The most common anticholinergic classes used were tricyclic 
antidepressants, first-generation antihistamines, and bladder antimuscarinics. 
During a mean follow-up of 7.3 years, 797 participants (23.2%) developed 
dementia (637 of these [79.9%] developed Alzheimer disease). A 10-year 
cumulative dose-response relationship was observed for dementia and 
Alzheimer disease (test for trend, P < .001). For dementia, adjusted hazard 
ratios for cumulative anticholinergic use compared with nonuse were 0.92 
(95% CI, 0.74-1.16) for TSDDs of 1 to 90; 1.19 (95% CI, 0.94-1.51) for 
TSDDs of 91 to 365; 1.23 (95% CI, 0.94-1.62) for TSDDs of 366 to 1095; and 
1.54 (95% CI, 1.21-1.96) for TSDDs greater than 1095. A similar pattern of 
results was noted for Alzheimer disease. Results were robust in secondary, 
sensitivity, and post hoc analyses.

Higher cumulative anticholinergic use is associated with an
increased risk for dementia. Efforts to increase awareness among 
health care professionals and older adults about this potential 
medication-related risk are important to minimize anticholinergic 
use over time.

24880195 Petrov, 2014 Benzodiazepine Use in Community-Dwelling Older Adults:
Longitudinal Associations with Mobility, Functioning, and Pain

2014 Observational United States To determine the prospective association between baseline
benzodiazepine use and mobility, functioning, and pain among 
urban and rural African-American and non-Hispanic white 
community-dwelling older adults.

1,000 community-dwelling adults, aged ≥ 65 years, representing a 
random sample of Medicare beneficiaries, stratified by ethnicity, 
sex, and urban/rural residence.

Mobility was assessed with the Life-Space Assessment. 
Functioning was quantified with level of difficulty in five basic 
activities of daily living (ADL: bathing, dressing, transferring, 
toileting, eating), and six instrumental activities of daily living 
(shopping, managing money, preparing meals, light and heavy 
housework, telephone use). Pain was measured by frequency per 
week and the magnitude of interference with daily tasks.

Baseline benzodiazepine use was significantly associated with greater 
difficulty with basic ADL (Estimate = 0.39, 95%CI: 0.04–0.74), and more 
frequent pain (Estimate = 0.41, 95%CI: 0.09–0.74) in the total sample and 
declines in mobility among rural residents (Estimate =−0.67, t(5,902)= −1.98, 
p= .048), over 8.5 years. Benzodiazepine use was prospectively associated
with greater risk for basic ADL difficulties and frequent pain among African-
American and nonHispanic white community-dwelling older adults, and life-
space mobility declines among ruraldwellers, independently of relevant 
covariates. 

These findings highlight the potential long-term
negative impact of benzodiazepine use among community-
dwelling older adults.

22258993 Richards, 2012 Muscle relaxants for pain management in rheumatoid arthritis 2012 Systematic Review United States To determine the efficacy and safety of muscle relaxants in pain 
management in patients with rheumatoid arthritis.

126 participants (6 trials) Six trials (126 participants) were included in this review. All trials were rated at 
high risk of bias. Five cross-over trials evaluated a benzodiazepine, four 
assessed diazepam (n = 71) and one assessed triazolam (n = 15). The sixth 
trial assessed zopiclone (a non-benzodiazepine) (n = 40) and was a parallel 
group study. No trial duration was longer than two weeks while three single 
dose trials assessed outcomes at 24 hours only. Overall the included trials 
failed to find evidence of a beneficial effect of muscle relaxants over placebo, 
alone (at 24 hrs, 1 or 2 weeks) or in addition to non-steroidal anti-
inflammatory drugs (NSAIDs) (at 24 hrs), on pain intensity, function, or quality 
of life. Data from two trials of longer than 24 hours duration (n = 74) 
(diazepam and zopiclone) found that participants who received a muscle 
relaxant had significantly more adverse events compared with those who 
received placebo (number needed to harm (NNTH) 3, 95% CI 2 to 7). These 
were predominantly central nervous system side effects, including dizziness 
and drowsiness (NNTH 3, 95% CI 2 to 11). 

Based upon the currently available evidence in patients with RA, 
benzodiazepines (diazepam and triazolam) do not appear to be 
beneficial in improving pain over 24 hours or one week. The non-
benzodiazepine agent zopiclone also did not significantly reduce 
pain over two weeks. However, even short term muscle relaxant 
use (24 hours to 2 weeks) is associated with significant adverse 
events, predominantly drowsiness and dizziness.

20699718 Liu, 2010 Use of Benzodiazepines, Hypnotics, and Anxiolytics in Major
Depressive Disorder Association With Chronic Pain Diseases

2010 Observational United States To examine the use of benzodiazepines (BZD), hypnotics, and
anxiolytics and their associations with chronic pain diseases (CPD) 
in patients with major depressive disorder (MDD).

153,913 MDD patients (18–64 years) Results showed that during the study year, 33.1% of the patients had been 
prescribed BZD; 16.9%, hypnotics; and 6.1%, anxiolytics. The use of BZD 
and hypnotics increased with age. Patients with CPD were more likely than 
those without CPD to use BZD (41.2% vs. 27.0%, p  < 0.001), hypnotics 
(21.7% vs. 13.3%, p  < 0.001), and anxiolytics (7.8% vs. 4.8%, p <  0.01). 
After adjustment for demographics and comorbidities, CPD was still 
significantly associated with increased use of BZD (OR= 1.62), hypnotics (OR 
=1.49), and anxiolytics (OR=  1.51).

Further research is needed to examine the long-term benefits
and risks of BZD and hypnotics in the treatment of MDD and CPD.

17909209 Chou, 2007 Diagnosis and Treatment of Low Back Pain: A Joint Clinical 
Practice Guideline from the American College of Physicians and 
the American Pain Society

2007 Guideline United States

12804507 van Tulder, 2003 Muscle relaxants for non-specific low-back pain (Review) 2003 Systematic Review United States To determine if muscle relaxants are effective in the treatment of 
non-specific low back pain.

Thirty trials met the inclusion criteria. Twenty-three trials (77%) were of high 
quality, 24 trials (80%) were on acute low back pain. Four trials studied 
benzodiazepines, 11 non-benzodiazepines and two antispasticity muscle 
relaxants in comparison with placebo. Results showed that there is strong 
evidence that any of these muscle relaxants are more effective than placebo 
for patients with acute LBP on short-term pain relief. The pooled RR for non-
benzodiazepines versus placebo after two to four days was 0.80 [95% CI; 
0.71 to 0.89] for pain relief and 0.49 [95% CI; 0.25 to 0.95] for global efficacy. 
Adverse events, however, with a relative risk of 1.50 [95% CI; 1.14 to 1.98] 
were significantly more prevalent in patients receiving muscle relaxants and 
especially the central nervous system adverse effects (RR 2.04; 95% CI; 1.23 
to 3.37). The various muscle relaxants were found to be similar in 
performance.

Muscle relaxants are effective in the management of non-specific 
low back pain, but the adverse effects require that they be used 
with caution. Trials are needed that evaluate if muscle relaxants 
are more effective than analgesics or non-steroidal anti-
inflammatory drugs.

27028915 Volkow, 2016b Opioid Abuse in Chronic Pain — Misconceptions and Mitigation 
Strategies

2016 Report United States

26375824 Wasan, 2015 Psychiatric Comorbidity Is Associated Prospectively with 
Diminished Opioid Analgesia and Increased Opioid Misuse in 
Patients with Chronic Low Back Pain

2015 Observational United States 6.5 months Opioids are frequently prescribed for chronic low back pain 
(CLBP), but there are little prospective data on which patient 
subgroups may benefit. Psychiatric comorbidity, such as high 
levels of depression and anxiety symptoms (termed comorbid 
negative affect [NA]), is a common presentation and may predict 
diminished opioid analgesia and/or increased opioid misuse.

81 CLBP patients with low, moderate, and high levels of NA The primary outcome was the percent improvement in average 
daily pain, summarized weekly.

There was an overall 25% dropout rate. Despite the high NA group being 
prescribed a higher average daily dose of morphine equivalents, linear mixed 
model analysis revealed that the 24 study completers in each of the high NA 
and low NA groups had an average 21 versus 39% improvement in pain,  
respectively (P < 0.01). The high NA group also had a significantly greater 
rate of opioid misuse (39 vs. 8%, P < 0.05) and significantly more and intense 
opioid side effects (P < 0.01).

These results indicate that the benefit and risk considerations in 
CLBP patients with high NA versus low NA are distinctly different. 
Thus, NA is an important phenotypic variable to characterize at 
baseline, before deciding whether to prescribe opioids for CLBP.

24715667 Argoff, 2014 Preventing and managing aberrant drug-related behavior in 
primary care: systematic review of outcomes evidence

2014 Systematic Review United States To evaluate data supporting basic strategies for addressing 
aberrant opioid-related behaviors.

Weak to moderate evidence supports the value of thorough patient 
assessment, risk-screening tools, controlled-substance agreements, careful 
dose titration, opioid dose ceilings, compliance monitoring, and adherence to 
practice guidelines. Moderate to strong evidence suggests that prescribing 
tamper-resistant opioids may help prevent misuse but may also have the 
unintended consequence of prompting a migration of users to other marketed 
opioids, heroin, or other substances. Similarly, preliminary evidence suggests 
that although recent regulatory and legal efforts may reduce misuse, they 
also impose barriers to the legitimate treatment of pain.

Despite an absence of consistent, strong supporting evidence, 
clinicians are advised to use each of the available risk-mitigation 
strategies in combination in an attempt to minimize the risk of 
abuse in opioid treatment patients. Physicians must critically 
evaluate their opioid prescribing and not only increase their efforts 
to prevent substance abuse but also not compromise pain 
management in patients who benefit from it.

25350477 Jones, 2014 Further validation of an opioid risk assessment tool: The Brief Risk 
Interview

2014 Observational United States To evaluate the efficacy of The Brief Risk Interview (BRI) in 
identifying patients likely to engage in medication aberrant 
behavior.

After clinical staff at a pain practice underwent a 1-hour training program, 124 
consecutive new patients were evaluated using the BRI, ORT, and SOAPP-R. 
Follow-up data found that the BRI was a good predictor of medication 
aberrant behavior and offered better sensitivity and better overall predictive 
accuracy than the ORT or the SOAPP-R.

Overall, it appears that the BRI is a valid risk assessment tool that, 
after a brief training session, can be used effectively by pain 
clinicians. Further study is needed in other practice settings and 
with larger sample sizes.

23877448 Atluri, 2012 Needle position analysis in cases of paralysis from transforaminal 
epidurals: consider alternative approaches to traditional technique

2012 Review United States To review the literature and analyze the reported cases of 
paralysis from lumbar transforaminal epidural steroid injections to 
possibly establish a cause and to prevent this complication.

Paralysis in these cases seems to be associated with a well performed 
traditional safe triangle approach with good epidural contrast spreads. 
Analyzed data shows that 77.7% of the time, the needle was in the superior 
part of the foramen. In 71.4% of the cases, the needle was in the anterior part 
of the foramen. This coincides with the location of the radicular artery in the 
foramen. In 22.2%, the needle was in the midzone (neither in the superior nor 
inferior zone). No level was spared as this event occurred at every foramen 
from T12 to S1. Ten of these events happened during a left-sided procedure 
and 8 during a right-sided procedure. No relation to this complication was 
noted when other variables like type and size of the needles, side of the 
injection, local anesthetic, contrast, or volume of injectate were taken into 
consideration.

In light of the anatomical and radiological evidence in the literature 
that radicular arteries dwell in the superior part of the foramen and 
along with our needle position analysis, we suggest that the 
traditional technique of placing the needle in the superior and 
anterior part of the foramen must be reexamined. Alternative, safer 
techniques must be considered, one of which is described.

21750461 Jones, 2012 A comparison of various risk screening methods in predicting 
discharge from opioid treatment

2012 Observational United States To compare the prediction capabilities of various risk assessment 
tools.

Significant differences in the measures were found. Accuracy did not appear 
to be a function of the type of aberrant drug-related behavior that the patient 
engaged in for any of the measures. The clinical interview showed the best 
sensitivity of the 4 risk measures in predicting risk. The SOAPP-R showed the 
best sensitivity of the self-report measures. However, the SOAPP-R appears 
to overrate risk.

Overall, these studies indicate that not all risk assessment tools 
are equal in their ability to accurately predict future aberrant drug-
related behavior. It may be that written risk assessment tools that 
use more subtle items are better suited to certain patient 
populations.

20021601 Moore, 2009 A Comparison of Common Screening Methods for Predicting
Aberrant Drug-Related Behavior among Patients Receiving
Opioids for Chronic Pain Management

2009 Observational United States To compare SOAPP, DIRE and ORT with each other in predicting 
aberrant drug-related behavior and discontinuance of opioid pain
medications.

Analyses compared the sensitivity of each self-report measure and the 
clinical interview in predicting discontinuance for aberrant drug-related 
behavior. Results showed the highest sensitivity for the clinical interview 
(0.77) and the SOAPP (0.72), followed by the ORT (0.45) and the DIRE 
(0.17). Combining the clinical interview with the SOAPP increased sensitivity 
to 0.90.

Among patients who were discontinued from opioids for aberrant 
drug-related behaviors, the clinical interview and the SOAPP were 
most effective at predicting risk at baseline. Implications for future 
research and clinical practice are discussed.

25975601 Desai, 2015 Exposure to prescription opioid analgesics in utero and risk of
neonatal abstinence syndrome: population based cohort study

2015 Observational United States To provide absolute and relative risk estimates of neonatal 
abstinence syndrome (NAS) based on duration and timing of 
prescription opioid use during pregnancy in the presence or 
absence of additional NAS risk factors of history of opioid misuse 
or dependence, misuse of other substances, non-opioid 
psychotropic drug use, and smoking.

290,605 Pregnant women filling at least one 
prescription for an opioid analgesic at any 
time during pregnancy.

Diagnosis of NAS in liveborn infants. 1705 cases of NAS were identified among 290,605 pregnant women filling 
opioid prescriptions, corresponding to an absolute risk of 5.9 per 1,000 
deliveries (95% confidence interval 5.6 to 6.2). Long term opioid use during 
pregnancy resulted in higher absolute risk of NAS per 1,000 deliveries in the
presence of additional risk factors of known opioid misuse (220.2 (200.8 to 
241.0)), alcohol or other drug misuse (30.8 [26.1 to 36.0]), exposure to other
psychotropic medications (13.1 [10.6 to 16.1]), and smoking (6.6 [4.3 to 9.6]) 
than in the absence of any of these risk factors (4.2 [3.3 to 5.4]). The 
corresponding risk estimates for short term use were 192.0 (175.8 to 209.3), 
7.0 (6.0 to 8.2), 2.0 (1.5 to 2.6), 1.5 (1.0 to 2.0), and 0.7 (0.6 to 0.8) per 1000 
deliveries, respectively. In propensity score matched analyses, long term
prescription opioid use compared with short term use and late use compared 
with early use in pregnancy demonstrated greater risk of NAS (risk ratios 2.05 
(95% confidence interval 1.81 to 2.33) and 1.24 (1.12 to 1.38), respectively).

Use of prescription opioids during pregnancy is associated with a 
low absolute risk of NAS in the absence of additional risk factors. 
Long term use compared with short term use and late use 
compared with early use of prescription opioids are associated
with increased NAS risk independent of additional risk factors.
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26461997 Han, 2015 Nonmedical Prescription Opioid Use and Use Disorders

Among Adults Aged 18 Through 64 Years in the United States,
2003-2013

2015 Observational United States To assess national trends in and characteristics of nonmedical 
prescription opioid use and use disorders and the national trend in 
related mortality.

472 200 persons aged 18 through 64 years who participated in the 
2003-2013 National Surveys on Drug Use and Health.

Nonmedical prescription opioid use and use disorders. Among adults aged 18 through 64 years, the prevalence of nonmedical use 
of
prescription opioids decreased from 5.4% (95% CI, 5.08%-5.70%) in 2003 to 
4.9% (95% CI, 4.58%-5.22%) in 2013 (absolute difference, −0.5%; 95% CI, 
−0.11% to −0.89%), but the prevalence of prescription opioid use disorders 
increased from 0.6% (95% CI, 0.54%-0.76%) in 2003 to 0.9% (95% CI, 
0.75%-1.01%) in 2013 (absolute difference, 0.3%; 95% CI, 0.03%-0.43%). 
The 12-month prevalence of high-frequency use (200 days) also increased
from 0.3% (95% CI, 0.19%-0.35%) in 2003 to 0.4% (95% CI, 0.31%-0.48%) in 
2013 (absolute difference, 0.1%; 95% CI, 0.01%-0.29%). Mortality assessed 
by drug overdose death rates involving prescription opioids increased from 
4.5 per 100 000 (95% CI, 4.42-4.61) in 2003 to 7.8 per 100 000 (95% CI, 7.64-
7.89) in 2013 (absolute difference, 3.3; 95% CI, 3.09-3.41) among adults 
aged 18 through 64 years. The mean number of days of nonmedical use of 
prescription opioids increased from 2.1 (95% CI, 1.83-2.37) in 2003 to 2.6
(95% CI, 2.27-2.85) in 2013 (absolute difference, 0.5, 95% CI, 0.05-0.86). 
The model-adjusted prevalence of having prescription opioid use disorders 
among nonmedical users increased to 15.7% (95% CI, 13.87%-17.67%) in 
2010, 16.1% (95% CI, 14.36%-17.99%) in 2011, 17.0% (95% CI, 15.07%-
19.12%) in 2012, and 16.9% (95% CI, 14.95%-19.03%) in 2013 from 12.7% 
(95% CI, 11.04%-14.53%) in 2003.

During the 2003-2013 years, among adults aged 18 through 64 
years, the percentage of nonmedical use of prescription opioids 
decreased. In contrast, the prevalence of prescription opioid use 
disorders, frequency of use, and related mortality increased.

24785852 Desai, 2014 Increase in Prescription Opioid Use During Pregnancy Among
Medicaid-Enrolled Women

2014 Observational United States To report the prevalence of prescription opioid use and evaluate 
the trends in a large cohort of Medicaid-enrolled pregnant women.

 1.1 million women with completed pregnancies, from 46 US states 
and Washington, DC. 

 One out of five women from our cohort (21.6%) filled a prescription for an 
opioid during pregnancy; this proportion increased from 18.5% in 2000 to 
22.8% in 2007. Substantial regional variation was seen with the proportion of 
women who filled a prescription during pregnancy, ranging between 9.5% and 
41.6% across the states. Codeine and hydrocodone were the most commonly 
prescribed opioids. Among women filling at least one opioid prescription, the 
median (IQR) number of prescriptions filled was 1 (1-2) and the median (IQR) 
cumulative days of opioid availability during pregnancy were 5 (3-13) days.

We observed high and increasing number of filled prescriptions for 
opioids during pregnancy among Medicaid-enrolled women. These 
findings call for further safety evaluations of these drugs and their 
effects on the developing fetus in order to inform clinical practice.

25405293 Maeda, 2014 Opioid Abuse and Dependence during Pregnancy. Temporal 
Trends and Obstetrical Outcomes

2014 Observational United States To investigate nationwide trends in opioid abuse or dependence 
during pregnancy and assessed the impact on maternal and 
obstetrical outcomes in the United States.

The prevalence of opioid abuse or dependence during pregnancy increased 
from 0.17% (1998) to 0.39% (2011) for an increase of 127%. Deliveries 
associated with maternal opioid abuse or dependence compared with those 
without opioid abuse or dependence were associated with an increased odds 
of maternal death during hospitalization (adjusted odds ratio [aOR], 4.6; 95% 
CI, 1.8 to 12.1, crude incidence 0.03 vs. 0.006%), cardiac arrest (aOR, 3.6; 
95% CI, 1.4 to 9.1; 0.04 vs. 0.01%), intrauterine growth restriction (aOR, 2.7; 
95% CI, 2.4 to 2.9; 6.8 vs. 2.1%), placental abruption (aOR, 2.4; 95% CI, 2.1 
to 2.6; 3.8 vs. 1.1%), length of stay more than 7 days (aOR, 2.2; 95% CI, 2.0 
to 2.5; 3.0 vs. 1.2%), preterm labor (aOR, 2.1; 95% CI, 2.0 to 2.3; 17.3 vs. 
7.4%), oligohydramnios (aOR, 1.7; 95% CI, 1.6 to 1.9; 4.5 vs. 2.8%), 
transfusion (aOR, 1.7; 95% CI, 1.5 to 1.9; 2.0 vs. 1.0%), stillbirth (aOR, 1.5; 
95% CI, 1.3 to 1.8; 1.2 vs. 0.6%), premature rupture of membranes (aOR, 
1.4; 95% CI, 1.3 to 1.6; 5.7 vs. 3.8%), and cesarean delivery (aOR, 1.2; 95% 
CI, 1.1 to 1.3; 36.3 vs. 33.1%).

Opioid abuse or dependence during pregnancy is associated with 
considerable obstetrical morbidity and mortality, and its prevalence 
is dramatically increasing in the United States. Identifying 
preventive strategies and therapeutic interventions in pregnant 
women who abuse drugs are important priorities for clinicians and 
scientists. 

25254116 Whiteman, 2014 Maternal Opioid Drug Use during Pregnancy and Its Impact on 
Perinatal Morbidity, Mortality, and the Costs of Medical Care in the 
United States

2014 Observational United States To identify factors associated with opioid use during pregnancy 
and to compare perinatal morbidity, mortality, and healthcare costs 
between opioid users and nonusers.

Pregnancy-related discharges from 1998 
to 2009 using the largest publicly 
available all-payer inpatient database in 
the United States.

Opioid use and perinatal outcomes and costs of care. Women who used opioids during pregnancy experienced higher rates of 
depression, anxiety, and chronic medical conditions. After adjusting for  
confounders, opioid use was associated with increased odds of threatened 
preterm labor, early onset delivery, poor fetal growth, and stillbirth. Users 
were four times as likely to have a prolonged hospital stay and were almost 
four times more likely to die before discharge. The mean per-hospitalization 
cost of a woman who used opioids during pregnancy was $5,616 (95% CI: 
$5,166–$6,067), compared to $4,084 (95% CI: $4,002–$4,166) for
nonusers.

Opioid use during pregnancy is associated with adverse perinatal 
outcomes and increased healthcare costs.

24084542 Yazdy, 2013 Periconceptional Use of Opioids and the Risk of Neural Tube
Defects

2013 Observational United States To assess whether maternal opioid use in the periconceptional 
period was associated with the risk of neural tube defects in the 
offspring.

Mothers of 305 offsprings with neural tube defect were compared 
with mothers of 7,125 offsprings in the nonmalformed control 
group and 13,405 offsprings in the malformed control group. 

Data from 1998 to 2010 from the Slone 
Epidemiology Center Birth Defects Study, 
an ongoing case-control study.

A higher percentage of mothers of offsprings with neural tube defects (3.9%)
reported using an opioid medication than mothers of offsprings in the 
nonmalformed control group (1.6%) and offsprings in the malformed control 
group (2.0%) with adjusted ORs of 2.2 (95% CI 1.2 24.2) and 1.9 (95% CI 1.0 
23.4), respectively. When offsprings were restricted to those with spina bifida, 
the adjusted ORs were 2.5 (95% CI 1.3–5.0) and 2.2 (95% CI 1.1–4.1), 
respectively.

A 2.2-fold increase in risk would translate to a neural tube defect 
prevalence of 5.9 per 10,000 live births among women who use 
opioids. Overall, opioid use in the periconceptional period 
appeared to be associated with a modest increased risk of neural 
tube defects.

21345403 Broussard, 2011 Maternal treatment with opioid analgesics and risk for birth defects 2011 Observational United States To examine whether maternal opioid treatment between 1 month 
before pregnancy and the first trimester was associated with birth 
defects.

At least 200 case infants or at least 4 exposed case infants. The National Birth Defects Prevention 
Study (1997 through 2005), an ongoing 
population-based case-control study.

Therapeutic opioid use was reported by 2.6% of 17,449 case mothers and 
2.0% of 6701 control mothers. Treatment was statistically significantly 
associated with conoventricular septal defects (OR, 2.7; 95% CI, 1.1– 6.3), 
atrioventricular septal defects (OR, 2.0; 95% CI, 1.2–3.6), hypoplastic left 
heart syndrome (OR, 2.4; 95% CI, 1.4 – 4.1), spina bifida (OR, 2.0; 95% CI, 
1.3–3.2), or gastroschisis (OR, 1.8; 95% CI, 1.1–2.9) in infants.

Consistent with some previous investigations, our study shows an 
association between early pregnancy maternal opioid analgesic 
treatment and certain birth defects. This information should be 
considered by women and their physicians who are making 
treatment decisions during pregnancy.

25157726 Makris, 2014 Management of Persistent Pain in the Older Patient A Clinical
Review

2014 Review United States To describe barriers to the management of persistent pain among 
older adults, summarize current management approaches, 
including pharmacologic and nonpharmacologic modalities; 
present rehabilitative approaches; and highlight aspects of the 
patient-physician relationship that can help to improve treatment 
outcomes. 

Of the 92 identified studies, 35 evaluated pharmacologic interventions, 
whereas 57 examined nonpharmacologic modalities; the majority (n = 50) 
focused on older adults with osteoarthritis. This evidence base supports a 
stepwise approach with acetaminophen as first-line therapy. If treatment 
goals are not met, a trial of a topical nonsteroidal anti-inflammatory drug, 
tramadol, or both is recommended. Oral nonsteroidal anti-inflammatory drugs 
are not
recommended for long-term use. Careful surveillance to monitor for toxicity 
and efficacy is critical, given that advancing age increases risk for adverse 
effects. A multimodal approach is strongly recommended – emphasizing a 
combination of both pharmacologic and nonpharmacologic treatments to 
include physical and occupational rehabilitation, as well as cognitive-
behavioral and movement-based interventions. An integrated pain 
management approach is ideally achieved by cultivating a strong therapeutic 
alliance between the older patient and the physician.

Treatment planning for persistent pain in later life requires a clear 
understanding of the patient's treatment goals and expectations, 
comorbidities, and cognitive and functional status, as well as 
coordinating community resources and family support when
available. A combination of pharmacologic, nonpharmacologic, and 
rehabilitative approaches in addition to a strong therapeutic 
alliance between the patient and physician is essential in setting,
adjusting, and achieving realistic goals of therapy.

25335129 Rubin, 2014 Analysis Reveals Large Increase in Hospitalizations
in Recent Years Among Older Patients Prescribed Opioids

2014 Report United States

 Rolita, 2013 Increasing Narcotic Analgesic Prescriptions for Osteoarthritis is
Associated with Increased Falls and Fractures in the Elderly

2013 Observational United States Electronic medical 
records for care 
provided in an 
integrated health 
system in rural
Pennsylvania over a 
nine year period 
(2001–9), the midpoint 
of which rofecoxib 
(Vioxx) and
valdecoxib (Bextra) 
were pulled from the 
market.

To evaluate the changes in types of medications prescribed for 
pain pre- and postwithdrawal of certain selective COX2 inhibitors 
in 2004 and to determine if there was an association with fall 
events among elderly patients with a diagnosis of osteoarthritis.

13,354 patients, aged 65–89, with a diagnosis of osteoarthritis 
(OA).

The incidence of falls/fractures was examined in relation to 
analgesics prescribed: narcotics, COX2 inhibitors, or nonsteroidal 
anti-inflammatory drugs (NSAIDs). The comparison sample of no 
fall patients was matched 3:1 to fall patients according to age, 
gender and comorbidity.

Narcotic analgesic prescriptions were associated with a significantly 
increased risk of falls/fractures. The odds ratio of experiencing a fall/fracture 
was higher in patients prescribed narcotic analgesics than those prescribed a 
COX2 inhibitor (3.3, 2.5–4.3) or NSAID (4.1, 3.7–4.5).

The increased use of narcotic analgesics is associated with an 
increased risk of falls/fractures in elderly patients with 
osteoarthritis, an observation that suggests the current guidelines 
for the treatment of pain, which include first-line prescription of 
narcotics, should be re-evaluated.

20049546 Saunders, 2010 Relationship of Opioid Use and Dosage Levels to Fractures in 
Older Chronic Pain Patients

2010 Observational United States To assess whether risk of fracture increases with opioid dose 
among older patients initiating sustained use of opioids for chronic 
non-cancer pain.

Members of an integrated health care plan (N=2,341) age 60 years 
and older who received 3+ opioid prescriptions within a 90-day 
period for chronic, non-cancer pain between 2000 and 2005.

Time-varying measures of opioid use and average daily dose in 
morphine equivalents were calculated from automated data. 
Fractures were identified from automated data and then validated
through medical record review.

Compared with persons not currently using opioids, opioid use was 
associated with a trend towards increased fracture risk (1.28 (95% CI (0.99, 
1.64 )). Higher dose opioid use (≥50 mg/day) was associated with a 9.95% 
annual fracture rate and a twofold increase in fracture risk (2.00 (95% CI 
(1.24, 3.24)). Of the fractures in the study cohort, 34% were of the hip or
pelvis, and 37% were associated with inpatient care.

Higher doses (≥50 mg/day) of opioids for chronic non-cancer pain 
were associated with a 2.00 increase in risk of fracture confirmed 
by medical record review. Clinicians should consider fracture risk 
when prescribing higher-dose opioid therapy for older adults.

21149754 Solomon, 2010 The Comparative Safety of Opioids for Nonmalignant Pain in Older 
Adults

2010 Observational United States To compare the safety of opioids commonly used for nonmalignant
pain.

 6,275 subjects Health care utilization data collected from 
January 1, 1996, through December 31, 
2005. Study participants were Medicare 
beneficiaries from 2 US states who were 
new initiators of opioid therapy for 
nonmalignant pain.

Incidence rates and rate ratios (RRs) with 95% confidence 
intervals (CIs) for cardiovascular events, fractures, gastrointestinal 
events, and several composite end points.

The risk of cardiovascular events was similar across opioid groups 30 days 
after the start of opioid therapy, but it was elevated for codeine (RR, 1.62; 
95% CI, 1.27-2.06) after 180 days. Compared with hydrocodone, after 30 
days of opioid exposure the risk of fracture was significantly reduced for 
tramadol (RR, 0.21; 95% CI, 0.16-0.28) and propoxyphene (0.54; 0.44-0.66) 
users. The risk of gastrointestinal safety events did not differ across opioid 
groups. All-cause mortality was elevated after 30 days for oxycodone (RR, 
2.43; 95% CI, 1.47-4.00) and codeine (2.05; 1.22-3.45) users compared with 
hydrocodone users.

The rates of safety events among older adults using opioids for 
nonmalignant pain vary significantly by agent. Causal inference 
requires experimental designs, but these results should prompt 
caution and further study.

17341233 Spector, 2007 Risk Factors Associated with the Occurrence of Fractures in
U.S. Nursing Homes: Resident and Facility Characteristics
and Prescription Medications

2007 Observational United States To determine whether resident and facility characteristics and 
prescription medications influence the occurrence of fractures in 
nursing homes (NHs).

Residents aged 65 and older who were
in sample NHs on January 1, 1996.

Health status and fractures. In 1996, 6% of residents in a NH at the beginning of the year experienced a 
fracture during their NH stay(s). Resident risk factors included aged 85 and 
older, admitted from the community, exhibited agitated behaviors, and used 
both wheelchair and cane or walker. Use of anticonvulsants, antidepressants, 
opioid analgesics, iron supplements, bisphosphonates, thiazides, and 
laxatives were associated with fractures. A high certified nurse aide
ratio was negatively associated with fractures.

The findings indicate that fractures are associated with resident 
and facility characteristics and prescribing practices. It reaffirms 
the importance of medication review with special attention on 
opioid analgesics, antidepressants, and anticonvulsants to reduce 
the risk of fractures.

16789982 Vestergaard, 2006 Fracture risk associated with the use of morphine and opiates 2006 Observational Denmark Nationwide register-
based study.

To study the effect of morphine and opiates on fracture risk. Cases were all subjects with any fracture sustained during the 
year 2000 (n ¼ 124 655). For each case, three controls (n ¼ 373 
962) matched on age and gender were randomly drawn from the
background population. 

Fracture. Morphine (1.47, 95% CI 1.37–1.58), fentanyl (2.23, 95% CI 1.89–2.64), 
methadone (1.39, 95% CI 1.05–1.83), oxycodone (1.36, 95% CI 1.08–1.69), 
nicomorphine (1.57, 95% CI 1.38–1.78), ketobemidone (1.07, 95% CI 
1.02–1.13), tramadol (1.54, 95% CI 1.49–1.58) and codeine (1.16, 95% CI 
1.12–1.20) were all associated with an increase in overall fracture risk. No 
increase was present for buprenorphine (0.86, 95% CI 0.79–0.95), pethidine 
(0.98, 95% CI 0.89–1.08), dextropropoxiphene (1.02, 95% CI 0.90–1.16),
and combinations of ASA and codeine (0.94, 95% CI 0.88–1.01).

An increased fracture risk is seen in users of morphine and 
opiates. The reason for this may be related to the risk of falls due 
to central nervous system effects such as dizziness.

26141327 Hooten, 2015a Incidence and Risk Factors for Progression From Short-term to 
Episodic or Long-term Opioid Prescribing: A Population-Based 
Study

2015 Observational United States To determine what proportion of a geographically defined 
population who receive new opioid prescriptions progresses to 
episodic or long-term patterns of opioid prescribing and to explore 
the clinical characteristics associated with patterns of opioid 
prescribing.

All medical records were reviewed for a random sample of 293 
patients who had a new (“incident”) prescription for an opioid 
analgesic in 2009. 

Population-based drug prescription 
records for the population of Olmsted 
County between January 1 and 
December 31, 2009, were obtained using 
the Rochester Epidemiology Project 
medical records linkage system 
(N¼142,377).

Patterns of opioid prescribing categorized as short-term, episodic, 
or long-term.

Overall, 293 patients received 515 new opioid prescriptions in 2009. Of these, 
61 (21%) progressed to an episodic prescribing pattern and 19 (6%) 
progressed to a long-term prescribing pattern. In multivariable logistic 
regression analyses, substance abuse was significantly associated (P<.001) 
with a long-term opioid prescribing pattern as compared with an short-term 
opioid prescribing pattern. Past or current nicotine use (P¼.03) and 
substance abuse (P¼.04) were significantly associated with an episodic or 
long-term prescribing pattern as compared with a short-term prescribing 
pattern.

Knowledge of the clinical characteristics associated with the 
progression of a short-term to an episodic or long-term opioid 
prescribing pattern could aid in the identification of at-risk patients 
and provide the basis for developing targeted clinical interventions.
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25393216 Hwang, 2015 Impact of abuse-deterrent OxyContin on prescription opioid 
utilization

2015 Observational United States To quantify the degree to which the August 2010 reformulation of 
abuse-deterrent OxyContin affected its use, as well as the use of 
alternative extended-release and immediate-release opioids.

IMS Health National Prescription Audit, a 
nationally representative source of 
prescription activity in the USA, to 
conduct a segmented time-series analysis 
of the use of OxyContin and other 
prescription opioids.

OxyContin sales were similar before and after the August 2010 reformulation, 
with approximately 550,000 monthly prescriptions. After adjusting for declines 
in the generic extended-release oxycodone market, the formulation change 
was associated with a reduction of approximately 18,000 OxyContin 
prescription sales per month (p = 0.02). This decline corresponded to a 
change in the annual growth rate of OxyContin use, from 4.9% prior to the 
reformulation to -23.8% during the year after the reformulation. There were no 
statistically significant changes associated with the sales of alternative 
extended-release (p = 0.42) or immediate-release (p = 0.70) opioids. Multiple 
sensitivity analyses supported these findings and their substantive 
interpretation.

The market debut of abuse-deterrent OxyContin was associated 
with declines in its use after accounting for the simultaneous 
contraction of the generic extended-release oxycodone market. 
Further scrutiny into the effect of abuse-deterrent formulations on 
medication use and health outcomes is vital given their popularity 
in opioid drug development.

24330279 Cassidy, 2014 Changes in Prevalence of Prescription Opioid Abuse after 
Introduction of an Abuse-Deterrent Opioid Formulation

2014 Observational United States Sentinel sample of 
adults assessed for
substance abuse 
treatment within the 
NAVIPPRO®
surveillance system.

The reformulation of oxycodone hydrochloride controlled-release 
(CR) tablets in August 2010 created a natural experiment at a 
national scale, providing an opportunity to evaluate patterns
of abuse of prescription opioids and other drugs before and after 
introduction of this abuse-deterrent formulation (ADF).

Two hundred thirty-two thousand and eight hundred seventy-four 
adults at 437 facilities during January 1, 2008 through December 
31, 2011.

Increases in abuse prevalence occurred for all prescription opioids as a class 
and for extended-release (ER) opioids. Significantly greater abuse of ER 
oxymorphone and buprenorphine occurred in the post-ADF period (relative 
risk [RR] = 2.91, 95% confidence interval [CI] = 2.59–3.27 and RR = 1.85, 
95% CI = 1.74–1.96). Increases in abuse for these two compounds were 
significant among groups who reported abuse via preferential routes of 
administration (oral only, snorting only, injection only) post-ADF introduction.

Replacement of a widely prescribed opioid formulation known for 
its abuse potential alone may have had little impact on overall 
rates of prescription opioids as a class. However, changes in 
abuse levels of certain opioids coinciding with ADF introduction 
suggest possible switching of abuse among this study sample to 
specific longacting opioid analgesics. Additional follow-up studies 
will be important to monitor changing abuse patterns and their 
public health impact as new opioid formulations are developed and 
introduced to market.

24721614 Havens, 2014 The impact of a reformulation of extended-release oxycodone 
designed to deter abuse in a sample of prescription opioid abusers

2014 Observational United States To assess the effects of reformulated ERO, designed to be more 
difficult to manipulate for purposes of intranasal and intravenous 
abuse, on patterns of opioid abuse among a sample of individuals 
from rural Appalachia with a history of ERO abuse.

189 individuals. The past 30-day prevalence and frequency of reformulated ERO abuse 
through any route (33%, 1.9 days/month), snorting (5%, 0.2 days/month), and 
injecting (0.5%, <0.1 days/month) were low and infrequent compared to that 
of IR oxycodone (any route: 96%, 19.5 days/month; snorting: 70%, 10.3 
days/month; injecting: 51%, 10.5 days/month) and retrospectively reported 
abuse of original ERO in August 2010 (any route: 74%, 13.4 days/month; 
snorting: 39%, 6.0 days/month; injecting: 41%, 8.6 days/month). After the 
reformulation, the prevalence of original ERO abuse significantly declined 
while abuse of reformulated ERO remained steadily low. Heroin abuse was 
rare in this sample.

In this sample, abuse of reformulated ERO was low, and lower 
than abuse of original ERO retrospectively and IR oxycodone 
concurrently, particularly through injecting and snorting routes of 
administration. There was no evidence to suggest that 
reformulated ERO became a substitute for original ERO.

24916486 Sessler, 2014 Reductions in reported deaths following the introduction of 
extendedrelease oxycodone (OxyContin) with an abuse-deterrent 
formulation

2014 Observational United States To assess the impact of introducing extended-release oxycodone 
(ERO [OxyContin®]) tablets containing physicochemical barriers to 
crushing/dissolving (reformulated ERO) on deaths reported to the 
manufacturer.

Reports of death decreased 82% (95% CI:  89,  73) from the year before to 
the third year after (131 to 23 deaths per year) reformulation; overdose death 
reports decreased 87% (95% CI:  93,  78) and overdose deaths with mention 
of abuse-related behavior decreased 86% (95% CI: 92,  75). In contrast, non-
fatal ERO reports did not decrease post-reformulation, and reported ER 
morphine fatalities remained unchanged. The ratio of ERO fatalities to all 
oxycodone fatalities decreased from 21% to 8% in the year pre-reformulation
to the second year post-reformulation.

These findings, when considered in the context of previously 
published studies using other surveillance systems, suggest that
the abuse-deterrent characteristics of reformulated ERO have 
decreased the fatalities associated with its misuse/abuse.

23127293 Butler, 2013 Abuse rates and routes of administration of reformulated extended-
release oxycodone: initial findings from a sentinel surveillance 
sample of individuals assessed for substance abuse treatment

2013 Observational United States To examine for prevalence and prescription-adjusted prevalence 
rates of past-30-day abuse via any route, as well as abuse through 
oral, nonoral, and specific ROAs for ER oxycodone and 
comparators (ER morphine and ER oxymorphone) before and 
after ORF introduction.

140,496 individuals assessed for substance abuse treatment at 
357 U.S. centers between June 1, 2009, and March 31, 2012.

Significant reductions occurred for 8 outcome measures of ORF versus OC 
historically. Abuse of ORF was 41% lower (95% CI: -44 to -37) than historical 
abuse for OC, with oral abuse 17% lower (95% CI: -23 to -10) and nonoral 
abuse 66% lower (95% CI: -69 to -63). Significant reductions were not 
observed for comparators. Observations were consistent with the goals of a 
tamper resistant formulation for an opioid. Further research is needed to 
determine the persistence and generalizability of these findings.

Preliminary findings indicating that 8 outcome measures of abuse 
of a reformulated ER oxycodone were lower than that for original 
ER oxycodone historically, particularly through nonoral ROAs that 
require tampering (ie, injection, snorting, smoking), in a sentinel 
sample of individuals assessed for substance use problems for 
treatment planning.

24123484 Coplan, 2013 Changes in oxycodone and heroin exposures in the National 
Poison Data System after introduction of extended-release 
oxycodone with abuse-deterrent characteristics

2013 Observational United States To evaluate the effects of physicochemical barriers to crushing and 
dissolving on safety outcomes associated with extended-release 
oxycodone (ERO) tablets (OxyContin) using a national surveillance 
system of poison centers. Other single-entity (SE) oxycodone 
tablets and heroin were used as comparators and to assess 
substitution effects.

The National Poison Data System 
covering all US poison centers was used 
to measure changes in exposures in the 
year before versus the 2 years after 
introduction of reformulated ERO 
(7/2009–6/2010 vs 9/2010–9/2012).

Outcomes included abuse, therapeutic errors affecting patients, 
and accidental exposures.

After ERO reformulation, abuse exposures decreased 36% for ERO, 
increased 20% for other SE oxycodone, and increased 42% for heroin. 
Therapeutic errors affecting patients decreased 20% for ERO and increased 
19% for other SE oxycodone. Accidental exposures decreased 39% for ERO, 
increased 21% for heroin, and remained unchanged for other SE oxycodone. 
During the study period, other interventions to reduce opioid abuse occurred, 
for example, educational and prescription monitoring programs. However, 
these have shown small effects and do not explain a drop for ERO exposures 
but not for other opioids.

After ERO reformulation, calls to poison centers involving abuse, 
therapeutic errors affecting patients, and accidental exposures 
decreased for ERO, but not for comparator opioids. Abuse-
deterrent formulations of opioid analgesics can reduce abuse, but 
switching to other accessible non abuse-deterrent opioids might 
occur. 

23816949 Severtson, 2013 Reduced Abuse, Therapeutic Errors, and Diversion Following 
Reformulation of Extended-Release Oxycodone in 2010

2013 Observational United States To evaluate changes in abuse exposures, therapeutic error 
exposures, and diversion into illegal markets associated with brand 
extended-release oxycodone (ERO) following introduction of 
reformulated ERO. 

Following reformulated ERO introduction, poison center ERO abuse 
exposures declined 38% (95% confidence interval [CI]: 31–45) per population 
and 32% (95% CI: 24–39) per unique recipients of dispensed drug. 
Therapeutic error exposures declined 24% (95% CI: 15–31) per population 
and 15% (95% CI: 6–24) per unique recipients of dispensed drug. Diversion 
reports declined 53% (95% CI: 41–63) per population and 50% (95% CI: 
39–59) per unique recipients of dispensed drug. Declines exceeded those 
observed for other prescription opioids in aggregate.

After its introduction, the street price of reformulated ERO was 
significantly lower than original ERO.

22786448 Manchikanti, 2012a American Society of Interventional Pain Physicians (ASIPP) 
guidelines for responsible opioid prescribing in chronic non-cancer 
pain: Part I--evidence assessment

2012 Guideline United States

Severtson, 2012 Difference in Rates of Abuse Following Reformulation of
Extended Release Oxycodone Using Data From the RADARS® 
System Poison Center Program

2012 Observational United States To examine whether there was a
decline in rates of abuse and therapeutic errors of OxyContin 
reported to poison
centers participating in the RADARS® System after introduction of 
reformulated
OxyContin (ORF). Poison centers particip

There was a 34% (95% CI: 26-42%) decline in the average abuse rate of
OxyContin per 100,000 population and 29% (95% CI: 20-36%) decline in the 
rate
per 1,000 URDD after the introduction of ORF. The declines in the abuse rate 
for OxyContin were greater than changes observed for all other opioids (P 
0.0001).
There was a 22% (95% CI: 12-32%) decline in the rate of unintentional 
therapeutic
error exposures of OxyContin per 100,000 population and a 16% (95% CI: 10-
22%)
decline per 1,000 URDD after introduction of ORF. The declines in the 
therapeutic
error rate for OxyContin were greater than changes observed for all other 
opioids
when measured per 100,000 population (p0.0003), but not when measured 
per
1,000 URDD (p0.098).

In the 15 months after the introduction of the reformulation there
was a decline in rates of abuse and unintentional therapeutic 
errors of OxyContin
reported to poison centers participating in the RADARS® System. 
The observed
decline for abuse was greater than that for other prescription 
opioids.



PMID First Author Title Year Study Type Country Setting Blinding Int Length Total Study Duration Main Study Objective Target N Target Population Eligibility Criteria Patient Characteristics Int. n at Baseline (n at Follow-up) Int. Type Specific Intervention Control n at Baseline (n at follow-up) Specific Control Outcomes Measured Results/CI Significance Safety and Adverse Events Additional Findings Summary
19969578 Dhalla, 2009 Prescribing of opioid analgesics and related mortality before and 

after the introduction of long-acting oxycodone
2009 Observational Canada To examine the true extent of the problem and the impact of the 

introduction of long-acting oxycodone.
3,271 deaths. Opioid-related mortality From 1991 to 2007, annual prescriptions for opioids increased from 458 to 

591 per 1000 individuals. Opioidrelated deaths doubled, from 13.7 per million 
in 1991 to 27.2 per million in 2004. Prescriptions of oxycodone increased by
850% between 1991 and 2007. The addition of long-acting oxycodone to the 
drug formulary was associated with a 5-fold increase in oxycodone-related 
mortality (p < 0.01) and a 41% increase in overall opioid-related mortality (p = 
0.02). The manner of death was deemed unintentional by the coroner in 
54.2% and undetermined in 21.9% of cases. Use of health care services in 
the month before death was common: for example, of the 3066 patients for 
whom data on physician visits were available, 66.4% had visited a physician
in the month before death; of the 1095 patients for whom individual-level 
prescribing data were available, 56.1% had filled a prescription for an opioid 
in the month before death.

Opioid-related deaths in Ontario have increased markedly since 
1991. A significant portion of the increase was associated with the 
addition of long-acting oxycodone to the provincial drug formulary. 
Most of the deaths were deemed unintentional. The frequency of 
visits to a physician and prescriptions for opioids in the month
before death suggests a missed opportunity for prevention.

20091598 Noble, 2010 Long-term opioid management for chronic noncancer pain 2010 Systematic Review/Meta-
Analysis

United States To assess safety, efficacy, and effectiveness of opioids taken long-
term for CNCP.

We reviewed 26 studies with 27 treatment groups that enrolled a total of 4893 
participants. Twenty five of the studies were case series or uncontrolled long-
term trial continuations, the other was an RCT comparing two opioids. 
Opioids were administered orally (number of study treatments groups 
[abbreviated as "k"] = 12, n = 3040), transdermally (k = 5, n = 1628), or 
intrathecally (k = 10, n = 231). Many participants discontinued due to adverse 
effects (oral: 22.9% [95% confidence interval (CI): 15.3% to 32.8%]; 
transdermal: 12.1% [95% CI: 4.9% to 27.0%]; intrathecal: 8.9% [95% CI: 
4.0% to 26.1%]); or insufficient pain relief (oral: 10.3% [95% CI: 7.6% to 
13.9%]; intrathecal: 7.6% [95% CI: 3.7% to 14.8%]; transdermal: 5.8% [95% 
CI: 4.2% to 7.9%]). Signs of opioid addiction were reported in 0.27% of 
participants in the studies that reported that outcome. All three modes of 
administration were associated with clinically significant reductions in pain, 
but the amount of pain relief varied among studies. Findings regarding quality 
of life and functional status were inconclusive due to an insufficient quantity of 
evidence for oral administration studies and inconclusive statistical findings 
for transdermal and intrathecal administration studies.

Many patients discontinue long-term opioid therapy (especially oral 
opioids) due to adverse events or insufficient pain relief; however, 
weak evidence suggests that patients who are able to continue 
opioids long-term experience clinically significant pain relief. 
Whether quality of life or functioning improves is inconclusive. 
Many minor adverse events (like nausea and headache) occurred, 
but serious adverse events, including iatrogenic opioid addiction, 
were rare.

20513829 Starrels, 2010 Systematic Review: Treatment Agreements and Urine Drug Testing 
to Reduce Opioid Misuse in Patients With Chronic Pain

2010 Systematic Review United States To synthesize studies of the association of treatment agreements 
and urine drug testing with opioid misuse outcomes in outpatients 
with chronic noncancer pain.

Of 102 eligible studies, 11 met inclusion criteria; 6 were in pain clinics and 5 
were in primary care settings. Four primary care studies examined 
multicomponent strategies that included interdisciplinary support. All studies 
were observational and rated as poor to fair quality. In 4 studies with
comparison groups, opioid misuse was modestly reduced (7% to
23%) after treatment agreements with or without urine drug testing. In the 
other 7 studies, the proportion of patients with opioid misuse after treatment 
agreements, urine drug testing, or both varied widely (3% to 43%).

Relatively weak evidence supports the effectiveness of opioid 
treatment agreements and urine drug testing in reducing
opioid misuse by patients with chronic pain. Further research on
effective ways to monitor and reduce opioid misuse is needed,
especially in primary care settings.

16564767 Arnold, 2006 Opioid Contracts in Chronic Nonmalignant Pain Management: 
Objectives and Uncertainties

2006 Review United States To examine the limited empirical evidence for the effectiveness of 
opioid contracts in achieving their intended objectives and identify 
areas of uncertainty and of ethical concern regarding their 
implementation.

further debate and research is necessary to establish the proper 
objectives, elements, effectiveness, and ethical justifications of 
opioid contracts in clinical practice.

27366987 Coffin, 2016 Nonrandomized Intervention Study of Naloxone Coprescription for
Primary Care Patients Receiving Long-Term Opioid Therapy for 
Pain

2016 Observational United States 6 safety-net primary 
care clinics in San 
Francisco,
California.

2-year nonrandomized 
intervention study.

To evaluate the feasibility and effect of implementing naloxone 
prescription to patients prescribed opioids for chronic pain.

1985 adults receiving long-term opioid therapy for pain. Providers and clinic staff were trained and 
supported in naloxone prescribing.

Outcomes were proportion of patients prescribed naloxone, opioid-
related emergency department (ED) visits, and prescribed opioid 
dose based on chart review.

38.2% of 1985 patients receiving long-term opioids were prescribed 
naloxone. Patients prescribed higher doses of opioids and with an opioid-
related ED visit in the past 12 months were independently more likely to be 
prescribed naloxone. Patients who received a naloxone prescription had 47% 
fewer
opioid-related ED visits per month in the 6 months after receipt of the 
prescription (incidence rate ratio [IRR], 0.53 [95% CI, 0.34 to 0.83]; P = 0.005) 
and 63% fewer visits after 1 year (IRR, 0.37 [CI, 0.22 to 0.64]; P < 0.001) 
compared with patients who did not receive naloxone. There was no net 
change over time in opioid dose among those who received naloxone and 
those who did not (IRR, 1.03 [CI, 0.91 to 1.27]; P = 0.61).

Naloxone can be coprescribed to primary care patients prescribed 
opioids for pain. When advised to offer naloxone to all patients 
receiving opioids, providers may prioritize those with established 
risk factors. Providing naloxone in primary care settings may have 
ancillary benefits, such as reducing opioid-related adverse events.

23277895 Coffin, 2013 Cost-Effectiveness of Distributing Naloxone to Heroin Users for
Lay Overdose Reversal

2013 Cost-effectiveness analysis United States Lifetime To estimate the cost-effectiveness of distributing naloxone, an 
opioid antagonist, to heroin users for use at witnessed overdoses.

Hypothetical 21-year-old novice U.S. 
heroin user and more experienced users 
with scenario analyses.

Naloxone distribution for lay administration. Overdose deaths prevented and incremental cost-effectiveness 
ratio (ICER).

In the probabilistic analysis, 6% of overdose deaths were prevented with 
naloxone distribution; 1 death was prevented for every 227 naloxone kits 
distributed (95% CI, 71 to 716). Naloxone distribution increased costs by $53 
(CI, $3 to $156) and quality-adjusted life-years by 0.119 (CI, 0.017 to
0.378) for an ICER of $438 (CI, $48 to $1706). Naloxone distribution was 
costeffective in all deterministic and probabilistic sensitivity and scenario
analyses, and it was cost-saving if it resulted in fewer overdoses or
emergency medical service activations. In a “worst-case scenario” where 
overdose was rarely witnessed and naloxone was rarely used, minimally 
effective, and expensive, the ICER was $14 000. If national drug-related 
expenditures were applied to heroin users, the ICER was $2429.

Naloxone distribution to heroin users is likely to reduce overdose 
deaths and is cost-effective, even under markedly conservative
assumptions.

22337174 Centers for Disease 
Control and 
Prevention, 2012a

Community-Based Opioid Overdose Prevention Programs
Providing Naloxone — United States, 2010

2012 Report United States

21668761 Albert, 2011 Project Lazarus: Community-Based Overdose Prevention in Rural 
North Carolina

2011 Observational United States To evaluate a community-based overdose prevention program in 
Western North Carolina.

Preliminary unadjusted data for Wilkes County revealed that the overdose 
death rate dropped from 46.6 per 100,000 in 2009 to 29.0 per 100,000 in 
2010. There was a decrease in the number of victims who received 
prescriptions for the substance implicated in their fatal overdose from a
Wilkes County physician; in 2008, 82% of overdose decedents received a 
prescription for an opioid analgesic from a Wilkes prescriber compared with
10% in 2010.

While the results from this community-based program are 
preliminary, the number and nature of prescription opioid overdose
deaths in Wilkes County changed during the intervention. Further 
evaluation is required to understand the localized effect of the 
intervention and its potential for replication in other areas.

21913619 Yokell, 2011 Opioid Overdose Prevention and Naloxone Distribution in Rhode
Island

2011 Report United States

18821875 Strang, 2008 Overdose training and take-home naloxone for opiate users: 
prospective cohort study of impact on knowledge and attitudes and 
subsequent management of overdoses

2008 Observational United States To examine the impact of training in overdose management and 
naloxone provision on the knowledge and confidence of current 
opiate users; and to record subsequent management of overdoses 
that occur during a 3-month follow-up period.

239 opiate users in treatment. Significant improvements were seen in knowledge of risks of overdose, 
characteristics of overdose and appropriate actions to be taken; and in 
confidence in the administration of naloxone. A 78% follow-up rate was 
achieved (186 of 239) among whom knowledge of both the risks and 
physical/behavioural characteristics of overdose and also of recommended 
management actions was well retained. Eighteen overdoses (either 
experienced or witnessed) had occurred during the 3 months between the 
training and the follow-up. Naloxone was used on 12 occasions (a trained 
client's own supply on 10 occasions). One death occurred in one of the six 
overdoses where naloxone was not used. Where naloxone was used, all 12 
resulted in successful reversal.

With overdose management training, opiate users can be trained 
to execute appropriate actions to assist the successful reversal of 
potentially fatal overdose. Wider provision may reduce drug-
related deaths further. Future studies should examine whether 
public policy of wider overdose management training and naloxone 
provision could reduce the extent of opiate overdose fatalities, 
particularly at times of recognized increased risk.

25581257 Chou, 2015 The Effectiveness and Risks of Long-Term Opioid Therapy for 
Chronic Pain: A Systematic Review for a National Institutes of 
Health Pathways to Prevention Workshop

2015 Systematic Review United States To evaluate evidence on the effectiveness and harms of long-term 
(>3 months) opioid therapy for chronic pain in adults.

No study of opioid therapy versus no opioid therapy evaluated long-term (>1 
year) outcomes related to pain, function, quality of life, opioid abuse, or 
addiction. Good- and fair-quality observational studies suggest that opioid 
therapy for chronic pain is associated with increased risk for overdose, opioid
abuse, fractures, myocardial infarction, and markers of sexual dysfunction, 
although there are few studies for each of these outcomes; for some harms, 
higher doses are associated with increased risk. Evidence on the 
effectiveness and harms of different opioid dosing and risk mitigation 
strategies is limited.

Evidence is insufficient to determine the effectiveness of long-term 
opioid therapy for improving chronic pain and function. Evidence 
supports a dose-dependent risk for serious harms.

24480962 Chaparro, 2014 Opioids Compared With Placebo or Other Treatments for Chronic 
Low Back Pain 

2014 Systematic Review/Meta-
analysis

Colombia To assess the effi cacy of opioids in adults with chronic low back 
pain (CLBP). 

Fifteen trials (5540 participants), including twelve new, met the criteria. 
Tramadol was better than placebo for pain (SMD, –0.55; 95% CI, –0.66 to 
–0.44) and function (SMD, –0.18; 95% CI, –0.29 to –0.07). Compared with 
placebo, transdermal buprenorphine decreased pain (SMD, –2.47; 95% CI, 
–2.69 to –2.25), but not function (SMD, −0.14; 95% CI, –0.53 to 0.25). Strong
opioids (morphine, hydromorphone, oxycodone, oxymorphone, and 
tapentadol), were better than placebo for pain (SMD, –0.43; 95% CI, –0.52 to 
–0.33) and function (SMD, –0.26; 95% CI, –0.37 to –0.15). One trial 
demonstrated little difference with tramadol compared with celecoxib for pain 
relief. Two trials (272 participants) found no difference between opioids and 
antidepressants for pain or function. Reviewed trials had low to moderate 
quality, high drop-out rates, short duration, and limited interpretability of
functional improvement. No serious adverse effects, risks (addiction
or overdose), or complications (sleep apnea, opioid-induced hyperalgesia, 
hypogonadism) were reported. 

There is evidence of short-term efficacy (moderate for pain and 
small for function) of opioids to treat CLBP compared with
placebo. The effectiveness and safety of long-term opioid therapy 
for treatment of CLBP remains unproven. 

16886030 Manchikanti, 2006 Controlled substance abuse and illicit drug use in chronic pain 
patients: An evaluation of multiple variables

2006 Observational United States Interventional pain 
management practice 
setting in the United 
States.

To evaluate and correlate multiple variables with opioid abuse and 
illicit drug use.

A total of 500 consecutive patients prescribed opioids, considered 
to be receiving stable doses of opioids supplemental to their 
interventional techniques were evaluated for opioid abuse and for 
illicit drug use.

Opioid abuse was seen in 9% of patients, with illicit drug use in 16% of 
patients. Significant differences were noted in the prevalence of opioid abuse 
in patients who developed chronic pain following motor vehicle accident(s) 
and in patients presenting with pain in three regions of the body. Illicit drug 
use (marijuana) was more common in females. Illicit drug use was also more 
common in patients younger than 45, after motor vehicle injury, and in 
patients with involvement of three regions of the body.

Opioid abuse and illicit drug use were common in chronic pain 
patients with a prevalence of 9% and 16%, respectively. Age, pain 
after motor vehicle accident, involvement of multiple regions and 
past history of illicit drug use were identified as risk factors.

25650263 Turner, 2015 Drug Overdose in a Retrospective Cohort with Non-Cancer Pain
Treated with Opioids, Antidepressants, and/or Sedative-Hypnotics:
Interactions with Mental Health Disorders

2015 Observational United States The purpose of this study was to examine interactions of filled 
prescriptions for opioids, benzodiazepines, antidepressants, and 
zolpidem with mental health disorders in regard to drug overdose.

Subjects were national HMO beneficiaries
aged 18–64 years, enrolled at least 1 
year (01/2009 to 07/2012), who filled at 
least two prescriptions for Schedule II or 
III opioids for non-cancer pain.

The outcome was the first inpatient or outpatient drug overdose 
after the first filled opioid prescription.

A total of 1,385 (0.67 %) subjects experienced a drug overdose (incidence 
rate 421/100,000 person-years). The adjusted odds ratios (AOR) for 
overdose
among all subjects rose monotonically with daily opioid dose, but highest 
(AOR=7.06) for persons with depression and a high opioid dose (≥100 mg) 
versus no depression or opioid use. Longer-term antidepressants (91–180 
days) were protective for persons with depression, with 20% lower AORs for 
overdose versus short-term (1–30 days) or none. For persons without 
depression, the AORs of overdose were increased for antidepressant use, but 
greatest (AOR=1.98) for short-term use versus none. The AORs of overdose 
increased with the duration of benzodiazepine therapy among all subjects, 
with over 2.5-fold higher AORs for 91–180 days versus none.

Opioids and longer-duration benzodiazepines were associated 
with drug overdose among all subjects, but opioid risk was 
greatest for persons with depression. Antidepressant use > 90 
days reduced the odds of overdose for persons with depression, 
but all antidepressant use increased the risk for persons without 
depression.

22213274 Franklin, 2012 Bending the Prescription Opioid Dosing and Mortality Curves: 
Impact of the Washington State Opioid Dosing Guideline

2012 Observational United States To assess changes in opioid dosing patterns and opioid-related
mortality in the Washington State (WA) workers’ compensation 
system following implementation of a specific WA opioid dosing 
guideline in April, 2007.

Compared to before 2007, there has been a substantial decline in both the
MED/day of long-acting DEA Schedule II opioids (by 27%) and the proportion 
of workers on doses 120 md/day MED (by 35%). There was a 50% decrease 
from 2009 to 2010 in the number of deaths.

The introduction in WA of an opioid dosing guideline appears to be
associated temporally with a decline in the mean dose for long-
acting opioids, percent of claimants receiving opioid doses 120 mg 
MED per day, and number of opioidrelated deaths among injured 
workers.

21482846 Gomes, 2011 Opioid Dose and Drug-Related Mortality in Patients With 
Nonmalignant Pain

2011 Observational Canada The objective of this study was to characterize the relationship 
between opioid dose and opioidrelated mortality.

A population-based nested casecontrol
study of Ontario, Canada, residents aged 
15 to 64 years who were eligible for 
publicly funded prescription drug 
coverage and had received an opioid 
from August 1, 1997, through December 
31, 2006, for nonmalignant pain.

Among 607,156 people aged 15 to 64 years prescribed an opioid over the 
study period, we identified 498 eligible patients whose deaths were related to 
opioids and 1,714 matched controls. After extensive multivariable adjustment,
we found that an average daily dose of 200 mg or more of morphine (or 
equivalent), was associated with a nearly 3-fold increase in the risk of opioid-
related mortality (odds ratio [OR], 2.88; 95% confidence interval [CI],
1.79-4.63) relative to low daily doses (20 mg of morphine, or equivalent). We 
found significant but attenuated increases in opioid-related mortality with 
intermediate doses of opioids (50-99 mg/d of morphine: OR, 1.92; 95% CI, 
1.30-2.85; 100-199 mg/d of morphine: OR, 2.04; 95% CI, 1.28-3.24).

Among patients receiving opioids for nonmalignant pain, the daily 
dose is strongly associated with opioid-related mortality, 
particularly at doses exceeding thresholds recommended in recent 
clinical guidelines.

20083827 Dunn, 2010 Opioid Prescriptions for Chronic Pain and Overdose: A Cohort 
Study

2010 Observational United States HMO. To estimate rates of opioid overdose and their association with an 
average prescribed daily opioid dose among patients receiving 
medically prescribed, long-term opioid therapy.

9940 persons who received 3 or more opioid prescriptions within 
90 days for chronic noncancer pain between 1997 and 2005.

Primary outcomes – nonfatal and fatal overdoses. 51 opioid-related overdoses were identified, including 6 deaths. Compared 
with patients receiving 1 to 20 mg/d of opioids (0.2% annual overdose rate), 
patients receiving 50 to 99 mg/d had a 3.7-fold increase in overdose risk 
(95% CI, 1.5 to 9.5) and a 0.7% annual overdose rate. Patients receiving 100 
mg/d or more had an 8.9-fold increase in overdose risk (CI, 4.0 to 19.7) and a 
1.8% annual overdose rate.

Patients receiving higher doses of prescribed opioids are at 
increased risk for overdose, which underscores the need for close 
supervision of these patients.

24799496 Pasternak, 2014 Opiate Pharmacology and Relief of Pain 2014 Report United States
20070552 Vissers, 2010 Opioid Rotation in the Management of Chronic Pain: Where Is the 

Evidence?
2010 Review The Netherlands

19735902 Fine, 2009 Establishing “Best Practices” for Opioid Rotation: Conclusions
of an Expert Panel

2009 Consensus United States

15907642 Pasternak, 2005 Molecular Biology of Opioid Analgesia 2005 Summary Article United States
23882384 Wong, 2013 A review of common methods to convert morphine to methadone 2013 Summary Article United States
19187889 Chou, 2009b Clinical Guidelines for the Use of Chronic Opioid Therapy in

Chronic Noncancer Pain
2009 Guideline United States

U.S. Food and Drug 
Administration, 2013

Fentanyl Patch Can Be Deadly to Children 2013 Report United States

U.S. Food and Drug 
Administration, 2012

FDA Reminds the Public about the Potential for Life-Threatening 
Harm from Accidental Exposure to Fentanyl Transdermal Systems 
(“Patches”)

2012 Report United States

26280092 Rutkow, 2015 Effect of Florida’s Prescription Drug Monitoring Program and Pill 
Mill Laws on Opioid Prescribing and Use

2015 Observational United States To quantify the effect of Florida’s PDMP and pill mill laws on 
overall and high-risk opioid prescribing and use.

From July 2010 through September 2012, a cohort of 2.6 million 
patients, 431,890 prescribers, and 2,829 pharmacies.

Total opioid volume, mean morphine milligram equivalent (MME) 
per transaction, mean days’ supply per transaction, and total 
number of opioid prescriptions dispensed.

From July 2010 through September 2012, a cohort of 2.6 million patients,
431,890 prescribers, and 2,829 pharmacies was associated with 
approximately 480 million prescriptions in Florida and Georgia, 7.7% of which 
were for opioids. Total monthly opioid volume, MME per transaction, days’ 
supply, and prescriptions dispensed were higher in Florida than Georgia 
before implementation. Florida’s laws were associated with statistically
significant declines in opioid volume (2.5 kg/mo, P < .05; equivalent to 
approximately 500,000 5-mg tablets of hydrocodone bitartrate per month) and 
MME per transaction (0.45 mg/mo, P < .05), without any change in days’ 
supply. Twelve months after implementation, the policies were associated 
with approximately a 1.4% decrease in opioid prescriptions, 2.5% decrease in 
opioid volume, and 5.6% decrease in MME per transaction. Reductions were 
limited to prescribers and patients with the highest baseline opioid prescribing 
and use. Sensitivity analyses, varying time windows, and enrollment criteria
supported the main results.

Florida’s PDMP and pill mill laws were associated with modest
decreases in opioid prescribing and use. Decreases were greatest 
among prescribers and patients with the highest baseline opioid 
prescribing and use.

24990490 Johnson, 2014 Decline in Drug Overdose Deaths After State Policy Changes — 
Florida, 2010–2012

2014 Report United States

22815062 Starrels, 2012 They Don’t Know What They Don’t Know: Internal Medicine
Residents’ Knowledge and Confidence in Urine Drug Test 
Interpretation for Patients with Chronic Pain

2012 Observational United States To examine the relationship between resident physicians’ 
knowledge about UDT interpretation and confidence in their ability 
to interpret UDT results.

99 residents Internal medicine residents in a university
health system in the Bronx, from 2010 to 
2011.

assessed knowledge using a 7-item scale (UDT knowledge score), 
and confidence in UDT interpretation using a single statement (“I 
feel confident in my ability to interpret the results of urine drug 
tests”).

Among 99 residents, the mean UDT knowledge score was 3.0 out of 7 (SD 
1.2). Although 55 (56 %) of residents felt confident in their ability to interpret 
UDT results, 40 (73 %) of confident residents had a knowledge score of 3 or 
lower. Knowledge score was not associated with confidence among the full 
sample or when stratified by training level or UDT use. The association 
between knowledge and confidence differed significantly by gender 
(interaction term p<0.01). Adjusting for training level and UDT use, knowledge
was positively associated with confidence among females (AOR 1.79, 95 % 
CI: 1.06, 3.30), and negatively associated with confidence among males 
(AOR 0.47, 95 % CI: 0.23, 0.98).

Despite poor knowledge about UDT interpretation, most resident 
physicians felt confident in their ability to interpret UDT results. 
Gender differences warrant further exploration, but even confident
physicians who use UDT should evaluate their proficiency in 
interpreting UDT results. Educational initiatives should emphasize 
the complexities of UDT interpretation.

21083064 Reisfield, 2009 Review: ‘False-positive’ and ‘false-negative’ test results in clinical 
urine drug testing

2009 Review United States

17237667 Michna, 2007 Urine Toxicology Screening Among Chronic Pain Patients on 
Opioid Therapy: Frequency and Predictability of Abnormal 
Findings

2007 Observational United States To examine the incidence of abnormal urine toxicology screening 
among chronic pain patients prescribed opioids for their pain and 
to relate these results to patient descriptors and type, number, and 
dose of prescribed opioids.

A retrospective analysis of data from 470 patients who had urine 
screening at a pain management program in an urban teaching 
hospital was performed. 

Forty-five percent of the patients were found to have abnormal urine screens. 
Twenty percent were categorized as having an illicit substance in their urine. 
Illicit substances and additional drugs were found more frequently in younger 
patients than in older patients (P<0.001). No other variables were found to 
predict abnormal urine screen results.

These results confirm past findings that random urine toxicology 
screens among patients prescribed opioids for pain reveal a high 
incidence of abnormal findings. Common patient descriptors, and 
number, type, and dose of prescribed opioids were found to be 
poor predictors of abnormal results.

15010104 Heit, 2004 Urine Drug Testing in Pain Medicine 2004 Review United States
26847447 Gaither, 2016 The Association Between Receipt of Guideline-Concordant

Long-Term Opioid Therapy and All-Cause Mortality
2016 Observational United States To determine the association between receipt of guideline-

concordant LtOT and 1-year all-cause mortality.
17,044 patients initiating LtOT between 2000 and 2010. HIV-infected and uninfected patients

initiating LtOT between 2000 and 2010 
through the Department of Veterans 
Affairs.

Of 17,044 patients initiating LtOT between 2000 and 2010, 1048 patients 
(6%) died during 1 year of follow-up. Patients receiving psychotherapeutic 
cointerventions (hazard ratio [HR] 0.62; 95% confidence interval [CI] 
0.51–0.75; P < 0.001) or physical rehabilitative therapies (HR 0.81; 95% CI 
0.67–0.98; P = 0.03) had a decreased risk of all-cause mortality compared to 
patients not receiving these services, whereas patients prescribed
benzodiazepines concurrent with opioids had a higher risk of mortality (HR 
1.39; 95% CI 1.12–1.66; P < 0.001). Among patients with a current substance 
use disorder (SUD), those receiving SUD treatment had a lower risk of
mortality than untreated patients (HR 0.47; 95% CI 0.32–0.68; P = < 0.001). 
No association was found between all cause mortality and primary care visits 
(HR 1.12; 95% CI 0.90–1.26; P = 0.32) or urine drug testing (HR 0.96; 95%
CI 0.78–1.17; P = 0.67).

Providers should use caution in initiating LtOT in conjunction with 
benzodiazepines and untreated SUDs. Patients receiving LtOT 
may benefit from multi-modal treatment that addresses chronic 
pain and its associated comorbidities across multiple disciplines.

25581341 Reuben, 2015 National Institutes of Health Pathways to Prevention Workshop:
The Role of Opioids in the Treatment of Chronic Pain

2015 Report United States

26234389 Cousins, 2016 Risk of mortality on and off methadone substitution treatment in 
primary care: a national cohort study

2016 Observational Ireland Primary care To assess whether risk of death increases during periods of 
treatment transition, and investigate the impact of supervised 
methadone consumption on drug-related and all-cause mortality.

A total of 6,983 patients on a national methadone treatment 
register aged 16–65 years between 2004 and 2010. 

Drug-related (primary outcome) and all-cause (secondary 
outcome) mortality rates and rate ratios for periods on and off 
treatment; and the impact of regular supervised methadone
consumption.

Crude drug-related mortality rates were 0.24 per 100 person-years on 
treatment and 0.39 off treatment, adjusted mortality rate ratio 1.63 [95% 
confidence interval (CI) = 0.66–4.00]. Crude all-cause mortality rate per 100 
person-years was 0.51 on treatment versus 1.57 off treatment, adjusted 
mortality rate ratio 3.64 (95% CI = 2.11–6.30). All-cause mortality off 
treatment was 6.36 (95% CI = 2.84–14.22) times higher in the first 2 weeks, 
9.12 (95% CI = 3.17–26.28) times higher in weeks 3–4, compared with being 
5 weeks or more in treatment. All-cause mortality was lower in those with 
regular supervision (crude mortality rate 0.60 versus 0.81 per 100 person-
years) although, after adjustment, insufficient evidence exists to suggest that 
regular supervision is protective (mortality rate ratio = 1.23, 95% CI = 
0.67–2.27).

Among primary care patients undergoing methadone treatment, 
continuing
in methadone treatment is associated with a reduced risk of death. 
Patients’ risk of all-cause mortality increases
following treatment cessation, and is highest in the initial 4-week 
period.
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24248468 Fullerton, 2014 Medication-Assisted Treatment With Methadone: Assessing the 

Evidence
2014 Review United States To examine evidence for MMT’s effectiveness. The review included seven randomized controlled trials and two quasi-

experimental studies of MMT, indicating a high level of evidence for the 
positive impact of MMT on treatment retention and illicit opioid use, 
particularly at doses greater than 60 mg. Evidence suggests positive impacts 
on drugrelated HIV risk behaviors, mortality, and criminality. Meta-analyses
were difficult to perform or yielded nonsignificant results. Studies found
little association between MMT and sex-related HIV risk behaviors. MMT in 
pregnancy was associated with improved maternal and fetal outcomes, and 
rates of neonatal abstinence syndrome were similar for mothers receiving 
different doses. Reports of adverse events were also found.

MMT is associated with improved outcomes for individuals and 
pregnant women with opioid use disorders. MMT should be a 
covered service available to all individuals.

24247147 Thomas, 2014 Medication-Assisted Treatment With Buprenorphine: Assessing the 
Evidence

2014 Review United States To describe BMT and reviews available research on its efficacy. Sixteen adequately designed randomized controlled trials of BMT indicated
a high level of evidence for its positive impact on treatment retention and
illicit opioid use. Seven reviews or meta-analyses were also included.
When the medication was dosed adequately, BMT and MMT showed
similar reduction in illicit opioid use, but BMT was associated with less
risk of adverse events. Results suggested better treatment retention with
MMT. BMT was associated with improved maternal and fetal outcomes
in pregnancy, compared with no medication-assisted treatment. Rates of
neonatal abstinence syndrome were similar for mothers treated with
BMT and MMT during pregnancy, but symptoms were less severe for
infants whose mothers were treated with BMT.

BMT is associated with improved outcomes compared with 
placebo for individuals and pregnant women with opioid use 
disorders. BMT should be considered for inclusion as a covered 
benefit.

17109307 Carrieri, 2006 Buprenorphine Use: The International Experience 2006 Report France
26639639 Accurso, 2016 The Effect of a Payer-Mandated Decrease in Buprenorphine Dose 

on Aberrant Drug Tests and Treatment Retention Among Patients 
with Opioid Dependence

2016 Observational United States This study reports on the effect of a change in payer policy, in 
which the insurer of a subset of patients in an office-based practice 
imposed a maximum sublingual buprenorphine dose of 16 mg/day, 
thereby forcing those patients on higher daily doses to decrease 
their dose. This situation created conditions for a natural 
experiment, in which treatment outcomes for patients experiencing 
this dose decrease could be compared to patients with other 
insurance who were not challenged with a dose decrease.

Subjects were 297 patients with opioid use disorder in a primary 
care practice who were prescribed buprenorphine continuously for 
at least 3 months. 

The rate of aberrant urine drug tests among patients who experienced a dose 
decrease rose from 27.5% to 34.2% (p = 0.043). No comparison group 
showed any significant change in aberrant drug test rates. Moreover, all 
groups who were prescribed buprenorphine doses greater than 16 mg/day 
displayed lower rates of aberrant urine drug tests than groups prescribed 
lower doses. Retention in treatment was also highest among those prescribed 
greater than 16 mg/day (100% vs. 86.8%, 90.1%, and 84.4% p = 0.010).

An imposed buprenorphine dose decrease was associated with an 
increase in aberrant drug tests. Patients in a control group with 
higher buprenorphine doses had greater retention in treatment. 
These findings suggest that buprenorphine doses greater than 
16 mg/day are more effective for some patients and that dose 
limits at this level or lower are harmful.

26046416 Berna, 2015 Tapering Long-term Opioid Therapy in Chronic Noncancer Pain: 
Evidence and Recommendations for Everyday Practice

2015 Review United States


