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ABSTRACT 

 

Background and objective: Opioid prescription for chronic noncancer pain is 

associated with problematic use. We aimed to review and summarize the evidence about 

the prevalence of problematic use of opioids in adults with chronic noncancer pain. 

 

Databases and Data Treatment: A systematic review of the literature was undertaken 

following Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

statement. Meta-analysis was performed to estimate the pooled prevalence rates using 

a random-effects model and sub-analysis was conducted. 

 

Results: Our search identified a total of 784 potentially relevant studies. After a thorough 

evaluation, 19 papers were included in our qualitative and quantitative synthesis, mostly 

from the USA. The estimated prevalence of problematic use of opioids in adults with 

chronic noncancer pain was 36.3% (95% confidence interval: 27.4% - 45.2%; I2= 

99.64%). The method used to identify problematic opioid use was mostly questionnaire. 

Thirteen studies (68%) presented a low risk of bias. 

 

Conclusions: Although significant heterogeneity was present, our study presents an 

alarming estimate regarding the prevalence of problematic use of opioids among patients 

with noncancer pain, which deserves special attention from health care professionals 

and health authorities. 

 
Keywords: Opioids, Chronic noncancer pain, Problematic use, Abuse, Misuse. 
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1. INTRODUCTION 

 

Chronic pain is considered one of the most prevalent physical conditions in developed 

countries and can have heavy effects on a patient's physical and mental health (Feingold 

et al., 2018). It is defined as pain that persists for at least 3 months (Fleming et al.,2007)  

and is associated with a substantial decrease in daily activities, lower occupational 

productivity and reduced quality of life, which can become incapacitating (Feingold et al., 

2018). 

Opioids are one of the most prescribed medications to treat this condition (Campbell et 

al., 2016; Feingold et al., 2018; Fleming et al., 2007). The use of opioid to treat chronic 

noncancer pain is controversial, in part because the safety and efficacy of long-term 

therapy have not been established (Reid et al.,2002; Sekhon et al.,2013). There has 

been increasing concern about risks for problematic opioid use (POU) in people 

prescribed with opioids for chronic noncancer pain (Campbell, 2016). Classification of 

POU varies across editions of ICD and DSM (Degenhardt et al., 2015), but it comprises 

any type of problematic behavior related to opioid intake, namely abuse, misuse, 

addiction, dependence, and aberrant behavior/use. Long-term use of opioids has often 

been associated with complications such as the development of tolerance, dependence 

and abnormal pain sensitivity (Feingold et al.,2017) .  Besides, POU can lead to 

accidents, mood swings, cognitive decline, overdose or death (Campbell et al., 2016).  

Prescribed opioids are increasingly being used over the long term to manage chronic 

noncancer pain, having nearly doubled in the last decade (Edlund et al., 2010). In 

parallel, there has been an increase in opioid abuse, dependence, and accidental 

overdose in clinical and population samples using opioids for chronic noncancer pain, 

consisting in a significant public health problem (Edlund et al., 2010). 

The costs associated with POU represent a substantial and growing economic burden 

on society. Consequently, the increasing prevalence of opioid prescriptions suggests 

that there will be an even greater social burden in the future (Chang, 2018).  

In order to study its magnitude, the aim of this study was to estimate the prevalence of 

POU in adults with chronic noncancer pain.  
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2. METHODS 

 

 This systematic review was developed according to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA).  

 

2.1. Eligibility Criteria 

To be eligible for data extraction, studies met the following inclusion criteria: 1) only adult 

participants included; 2) sample composed by individuals with chronic noncancer pain; 

3) participants using opioids; 4) must indicate one or more of the following terms about 

POU: abuse, misuse, addiction, dependence, problematic use, aberrant behavior/use; 

5) should include quantitative information regarding rates of POU. Studies reporting 

patients with cancer pain were excluded. There were no language restrictions. 

 

2.2. Information sources and search 

We systematically searched the literature in the electronic databases MEDLINE, 

SCOPUS, and Web of Science through 2000 to present (Search date: 24 September 

2019). We used broad search terms to increase the probability of accurate identification 

of target articles. We also have considered the citations in recent reviews to avoid 

missing relevant studies in this field. The specific search strategy for each database is 

shown in supporting information – TableS1.  

 

2.3. Study selection, data collection process, and data items 

To ensure reliability, a training exercise was performed before screening. Subsequently, 

two reviewers (C.S. and C.J.) screened, separately and independently, the titles and 

abstracts of studies identified from initial searches to assess eligibility for full-text 

analysis. Studies that did not meet the criteria according to the titles or abstracts were 

excluded. Full-text versions of the remaining studies, including those that were potentially 

eligible studies and uncertain, were retrieved for a second review by two reviewers 

independently, to determine the eligibility. Disagreements about study eligibility were 

discussed among reviewers. If consensus could not be reached, a third reviewer (L.G-

P.) made the ultimate decision.  
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If more than one publication reported the results from the same study population, we 

selected the publication with the largest sample size. The abstracts or full texts of studies 

not published in English were translated. Each study fitting the inclusion criteria was read 

in full by two members of the study team to extract and record data on a standardized 

data extraction form. 

 

2.4. Data collection process 

Studies acquired through the search strategy were imported into EndNote X9, and 

duplicates were deleted. Reasons for exclusion were recorded. The same 2 reviewers 

(C.S. and C.J.) extracted data from eligible studies using a predesigned electronic data 

extraction form, independently. Disagreements regarding the data extraction between 

authors were solved by reunion. If consensus could not be reached, a third author (L.G-

P.) would review the study and judge. The study was excluded if there was still 

insufficient data. 

 

2.5. Data items 

Data were extracted and summarized for the following parameters: authorship, year of 

publication, country of data collection, primary goal, study design, study setting details 

and method used to identify POU. 

Our primary outcome of interest was the prevalence of POU. Since there is immense 

variability in the definitions related to the POU, we consider any type of problematic 

behavior, namely abuse, misuse, addiction, dependence, and aberrant behavior/use. 

The percentage of study participants meeting criteria for each type of POU was extracted 

and recorded, when possible, to the tenths decimal place. A single percentage was 

recorded from studies that met the criteria for only a single type of POU, whereas studies 

that reported more than one type of POU provided more than one estimate, which was 

added and identified as POU. Only current POU was recorded; data were not used if a 

study reported only on historical or lifetime POU. 
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2.6. Risk of bias in individual studies 

The quality of studies was assessed independently by two reviewers (C.S. and C.J.)  

based on National Heart, Lung and Blood Institute (NHLBI) quality assessment tool for 

observational cohort and cross-sectional studies and quality assessment of controlled 

intervention studies. These tools generate a total score between 0 and 14, assessing 

several components.  

The criteria were scored as “yes”, “no” or “unclear”. Any disagreements were resolved 

by discussion. If needed, a third review (L.G-P.) was involved.  

Since taking opioids was an eligibility criterion, item 12 of the quality assessment tool for 

observational cohort and cross-sectional studies, which evaluates the blinding of 

outcome assessors, was not considered. Item 13 of the same tool, related to the follow-

up rate, was not considered also in cross-sectional studies because there is no 

justification for follow-up on them. The remaining 12 criteria evaluate the research 

question, study sampling and eligibility criterion, an adequate description of study 

methods and the potential confounding variables. 

The studies with quality assessment score > 7 were considered as having a low risk of 

bias. 

 

2.7. Summary measures 

We have used proportions and corresponding 95% confidence intervals (CIs), or the raw 

data that could be used to calculate the estimate. POU’s prevalence was extracted 

directly from the study when it was presented. When it was not presented, a calculation 

was performed based on the number of patients meeting the criteria divided by the total 

number of patients who completed each study. When several subtypes of POU were 

distinguished and reported in different patients we summed it, alternatively, when several 

types of POU were distinguished and reported in the same patients we considered the 

higher value of the POU subtype presented.  
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2.8. Synthesis of results 

If studies could be combined, meta-analysis of the prevalence of POU (proportions, 

binominal rate) was performed using the DerSimonian and Laird method of moments 

assuming the random effects model. We used the random-effects model to analyze the 

data according to the assumption that the effect sizes vary from study to study because 

of clinical heterogeneity between the analyzed patient groups, interventions, and clinical 

settings. Forest plots were presented. Heterogeneity between studies was examined 

visually, and then using the x2 test for heterogeneity (P < 0.1) and quantified by the 

Higgins I2 statistic. Furthermore, we reported statistical heterogeneity using the I2 

statistics. Briefly, statistical heterogeneity (inconsistency) was classified as low, 

moderate, or high by I2 values of 25%, 50%, and 75%, respectively. When there was no 

quantitative data that could be combined, a qualitative synthesis was conducted. 

 

 

2.9. Additional analyses 

Subgroup and sensitivity analyses were performed to study the reasons for existing 

statistical heterogeneity and to test the robustness of the overall estimate, respectively. 

We performed subgroup analysis to consider the magnitude of heterogeneity introduced 

by the study design (RCTs vs observational studies) and study’s quality (quality 

assessment score > 7). Data were analyzed using the random-effects model and 

heterogeneity I2 statistics to compare the subgroups. A sensitivity analysis was 

conducted to identify potential outlying studies. In this regard, an additional pooled effect 

estimate and 95%CI were generated upon removing exactly one study from the original 

full set of included studies (leave one-out meta-analysis). This shows how each study 

affects the overall estimate of the rest of the studies. An individual study was considered 

an outlier if, upon removal, the effect estimate for the restricted set differed significantly 

from that of the full set of included studies. To investigate whether the prevalence rates 

of POU were changing over time, we performed a random-effects meta-regression using 

the publication year as a covariate. 

 

 

2.10.  Software 

 

Meta-analyses, subgroup analyses, meta-regression analyses, and sensitivity analyses 

were performed utilizing the open-source software OpenMeta (Analyst) (Wallace et al., 

2012) 
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3. RESULTS 

3.1. Study selection 

Figure 1 displays the flow of information throughout the different phases of the search 

according to the PRISMA statement (Moher et al.,2009). The search yielded a total of 

784 potentially relevant papers after duplicates exclusion. Afterward, 703 were excluded, 

based on examination of their titles and abstracts, leaving 81 for full-text analysis;  finally, 

62 articles were excluded in this analysis and a total of 19 articles (involving 55647 

patients) (Banta-Green et al.,2009; Boscarino et al.,2011; Chang,2018; Colasanti et 

al.,2019; Coloma-Carmona et al.,2019; Edlund et al.,2010; Feingold et al., 2017; Fleming 

et al.,2008; Jamison et al.,2010; Just et al.,2018; Lewis et al.,2010; Martel et al.,2014; 

McHugh et al., 2016; Morasco et al.,2008; Passik et al.,2014; Reid et al., 2002; Sekhon 

et al.,2013; Tkacz et al.,2013; Wilsey et al.,2008) were included in the qualitative and 

quantitative synthesis. 

 

 

3.2. Characteristics of selected studies 

The general characteristics of included studies are summarized in Table 1. The included 

studies were published between 2002 (Reid et al., 2002) and 2019 (Coloma-Carmona et 

al., 2019) and were carried out mostly in the USA (Banta-Green et al.,2009; Boscarino 

et al.,2011; Chang,2018; Colasanti et al.,2019; Edlund et al.,2010; Fleming et al.,2008; 

Jamison et al.,2010; Lewis et al.,2010; Martel et al.,2014; McHugh et al., 2016; Morasco 

et al.,2008; Passik et al.,2014; Reid et al., 2002; Sekhon et al.,2013; Tkacz et al.,2013; 

Wilsey et al.,2008) with 3 exceptions, which were conducted in Spain (Coloma-Carmona 

et al., 2019), Germany (Just et al.,2018), and Israel (Feingold et al., 2017). The most 

common designs were cross-sectional (n=13) (Boscarino et al.,2011; Chang,2018; 

Colasanti et al.,2019; Coloma-Carmona et al.,2019; Feingold et al., 2017; Fleming et 

al.,2008; Just et al.,2018; Lewis et al.,2010; Martel et al.,2014; McHugh et al., 2016; 

Morasco et al.,2008; Tkacz et al.,2013; Wilsey et al.,2008), followed by retrospective 

cohort (n=4) (Banta-Green et al.,2009; Edlund et al.,2010; Reid et al., 2002; Sekhon et 

al.,2013), one prospective cohort (n=1) (Jamison et al.,2010) and one clinical trial (n=1) 

(Passik et al.,2014).  

The method used to identify POU was mostly questionnaires: 2 used telephone 

questionnaires (Banta-Green et al.,2009; Boscarino et al.,2011), 6 used a face-to-face 

interview (Chang,2018; Colasanti et al.,2019; Coloma-Carmona et al.,2019; Fleming et 

al.,2008; Jamison et al.,2010; Lewis et al.,2010), and 7 used a self-completed 

questionnaire with help available from an interviewer (if required) (Feingold et al., 2017; 
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Just et al.,2018; Martel et al.,2014; McHugh et al., 2016; Morasco et al.,2008; Passik et 

al.,2014; Wilsey et al.,2008). The other studies used previously existing databases 

(Edlund et al.,2010; Reid et al.,2002; Sekhon et al.,2013; Tkacz et al.,2013).  The sample 

size of each study ranged from 51 (McHugh et al., 2016) to 46256 (Edlund et al., 2010).  

 

 

3.3. Risk of Bias Within Studies   

A study’s quality assessment is provided in supporting information - Table S2. Their 

quality score assessed with the NHLBI quality assessment tool ranged from 6 to 10, with 

a median value of 8. Thirteen of the 19 studies (68%) were regarded as low risk of bias 

and we have performed sub-group analysis in these studies.  

 

3.4. Synthesis of results  

The overall estimated prevalence of POU was 36.3% (CI: 27.4% - 45.2%; I2=99.64%). It 

ranged from 3,2% (Edlund et al., 2010) to 80,5% (Wilsey et al.,2008). 

Table 2 presents the data for the estimation of the prevalence of POU reported in each 

study.  

Figure 2 presents the forest plots of the meta-analyses performed including all studies 

(Figure 2A) and including studies with quality assessment score > 7 subgroup (Figure 

2B). The overall estimated prevalence of POU in this subgroup was 36.5% (CI: 25.6% - 

47.3%; I2=99.02%). 

We have performed several sub-analyses regarding the prevalence of POU in studies 

with a low risk of bias (studies with quality assessment score > 7 subgroup), which are 

presented in Figure 3. Concerning the location of the study, there were higher rates in 

the USA (Figure 3A). Cross-sectional studies presented a higher reported prevalence 

rate of POU than other studies with different designs (Figure 3B). The primary care 

setting subgroup had lower pooled estimates of POU prevalence, compared to the pain 

clinic setting subgroup (Figure 3C). Concerning the method of POU’s assessment, the 

subgroup of studies that applied self-completed questionnaires presented higher pooled 

prevalence estimates of POU (Figure 3D) and studies that applied COMM also 

presented higher pooled prevalence estimates (Figure 3E). We have also performed a 

leave-one-out meta-analysis (figure 3F). 

To assess whether the prevalence of POU were changing over time, we performed a 

random-effects meta-regression using the publication year of the study as a predictor. 

We did not detect any trend overtime on the prevalence rates (Figure 4). 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4711387/table/T1/
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4. DISCUSSION  

 
The goals of chronic pain management are relief of pain and improvement in function 

and general health, for which opioids are one of the most prescribed medications 

(Volkow, 2018). This systematic review summarizes the available evidence concerning 

the prevalence of POU, which is 36,3% (95% CI: 27.4% - 45.2%). In subgroup analyses, 

limited to studies with a low risk of bias, the results were similar, with a rate of 36,5% 

(95% confidence interval: 25,6% - 47,3%). Our results are concordant with previous 

studies (Hojsted & Sjogren,2007; Martel et al.,2007; Vowles et al.,2015), which reinforce 

and highlight the alarming proportion of chronic noncancer pain patients with POU.  

Most of studies are from the USA, which suggests that this is a topic of great interest in 

that country. According to Manchikati et al., this can be explained by the fact that 

Americans consume 80% of the global opioid supply when they represent only 4.6% of 

the world population (Manchikati et al.,2010). Also, differences in the organization of the 

health system, prescription practices, medical culture and patient expectations, seem to 

contribute to the differences observed between regions (Fischer et al.,2014).  

The differences between clinical settings (primary care vs specialty pain clinic) can be 

explained by the diverse experience of the physicians as well as the difference in cases 

treated in each type of care service. The pain clinics can treat the most severe cases of 

chronic pain and according to some studies, high levels of pain intensity may be 

associated with increases in the rate of opioid misuse (Jamison et al., 2009; Martel et 

al.,2014).  Besides, the lower prevalence of POU in primary health care can be explained 

by physicians' reluctance and less experience in prescribing opioids for the treatment of 

chronic pain (Jamison et al., 2013; Jamison et al.,2016). 

It should be noted that most cross-sectional studies were carried out in clinics specialized 

in pain treatment or others like an HIV clinic and emergency department, with only two 

studies conducted in primary health care. This fact, together with the possible difference 

in experience and procedures of physicians, may explain the higher prevalence shown 

in the cross-sectional studies subgroup. 

Almost all studies used questionnaires, so it is important to consider their usefulness and 

the reason for the prevalence variations. The words used, the question format and the 

answer alternatives, as well as the context in which it is presented are important factors 

to the veracity of answers in self-completed questionnaires. (Del Boca & Noll, 2000). In 

the case of COMM questionnaire, 5 of the 17 questions included clarifying examples that 

make it easy to understand. Besides, some of the COMM questions are related to 

emotional volatility which can also be present in depression, as well as in opioid misuse. 

According to the fact that depression is very prevalent in patients with chronic pain, that 
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may explain the higher proportion of POU with the use of COMM (Grattan et al.,2012; 

Campbell et al.,2012; Just et al.,2018). 

Although the self-report is associated with bias of social desirability, considering that only 

one of the self-completed questionnaires did not use COMM, it is possible to understand 

why this subgroup also had a higher prevalence than other methods. 

The reliability of the results in our meta-analysis depends on the reliability of the studies 

used. Therefore, an effort was made to undertake both through rigorously applied 

inclusion criteria and quality rating assessment to ensure that the estimates ultimately 

used in analyses were of the highest quality and as reliable as possible. Also, since there 

is immense variability in the definitions related to POU, and there is no gold standard, 

the fact that we consider any type of problematic behavior allowed us to include studies 

that would otherwise be excluded and thus better estimate the global value of the 

prevalence of POU. 

The present study has some limitations. The meta-analyzes of random effects performed 

revealed substantial statistical heterogeneity with I2 above 80%. This must be considered 

when analyzing and interpreting the meta-analytical measures presented. However, 

great heterogeneity was expected, as a range of study designs and settings were used, 

population characteristics varied between studies and very few studies provided 

evidence of enough statistical power to detect significant effects.  Furthermore, most of 

the included studies provided insufficient homogenous data to enable appropriate 

subgroup analyses. Besides, most of the included studies were cross-sectional, 

providing only point prevalence of POU at a specific point in time. Another limitation of 

the present study concerns the use of the NHLBI quality assessment tool to assess the 

quality of the studies included in the meta-analysis. This scale may have restrictions 

since it assigns equal weights to each item. The use of quantitative evaluation scales 

allows the scores to be used as a weighting factor in the statistical analysis of the results 

of a meta-analysis, giving greater weight to better quality works. However, it is 

questionable whether this score is representative, allowing to compare the 

methodological quality of scientific articles. Quantification implies defining a weight for 

each item on the scale, or what the result is, as it is not possible to compare with a gold 

standard to determine its validity. We found that the prevalence did not vary significantly 

to the quality assessment scores. 
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5. CONCLUSION 

 

The study of this problem is limited by the lack of a clear definition of POU. Ideally, future 

studies addressing POU, should use more uniform methodologies that can allow more 

accurate prevalence estimates. Analyzes of sociodemographic and clinical subgroups 

should be emphasized, to elucidate about the risk of POU in these subgroups and to 

focus on alternatives for opioids in certain chronic pain conditions. 

Although significant heterogeneity was present, our study presents an alarming estimate 

regarding the prevalence of POU among patients with chronic noncancer pain, which 

deserves special attention from health care professionals and health authorities. 
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Table 1 - Characteristics of the included studies 

 

Study Study Location 
Sample 

size 
Study 
design 

Setting 
Method of 

POU’s 
assessment 

Questionnaire used 
to detect POU 

Banta-
Green 
2009 

Washington, 
USA 

704  retrospective 
primary 

care 

Telefone 
interview with 
questionnaire 

PDUQ 

Boscarino 
2011 

Pennsylvania, 
USA 

705  
cross-

sectional 

primary and 
specialty 

care 

Telefone 
interview with 
questionnaire 

Other (SDS) 

Chang    
2018 

New York, 
USA 

130 
cross-

sectional 

primary and 
specialty 

care 

Face-to-face 
interview with 
questionnaire 

Other (TLFB) 

Colasanti 
2019 

Georgia and 
Massachusetts, 

USA 
165  

cross-
sectional 

HIV clinic 
Face-to-face 
interview with 
questionnaire 

COMM 

Coloma-
Carmona 
2019 

SPAIN 207 
cross-

sectional 
pain clinic 

Face-to-face 
interview with 
questionnaire 

Other (ARCW) 

Edlund, 
2010 

USA 46256 retrospective 
not 

specified 
Medical 
records 

None 

Feingold    
2017 

ISRAEL 551  
cross-

sectional 
pain clinic 

Self completed 
questionnaire 

COMM 

Fleming 
2008 

Wisconsin, USA 904  
cross-

sectional 
primary 

care 

Face-to-face 
interview with 
questionnaire 

Other (12 aberrant 
opioid use behavior; 
SDSS; urine sample) 

Jamison 
2010 

Massachussets, 
New Hampshire, 

Pennsylvania; 
Ohio, Indiana, 

USA 

455  prospective pain clinic 
Face-to-face 
interview with 
questionnaire 

PDUQ (ABDI) 

Just  
2018  

GERMANY 91  
cross-

sectional 
primary 

care 
Self completed 
questionnaires 

COMM 

Lewis 
2010   

California, USA 191  
cross-

sectional 
clinical 

database 

Face-to-face 
interview with 
questionnaire 

PDUQ 
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Martel      
2014 

Massachusetts, 
USA 

82   
cross-

sectional 
pain clinic 

Self completed 
questionnaires 

COMM 

McHugh 
2016 

Massachusetts, 
USA 

51   
cross-

sectional 
pain clinic 

Self completed 
questionnaires 

COMM 

Morasco     
2008 

Oregon, USA 126  
cross-

sectional 
primary 

care 
Self completed 
questionnaires 

Other (PMQ) 

Passik 
2014  

USA 130  clinical trial 
research 
centers 

Self completed 
questionnaires 

COMM  

Reid          
2002 

Connecticut, 
USA 

98  retrospective 
primary 

care 
Medical 
records 

None 

Sekhon           
2013 

California, USA 797  retrospective 
primary 

care 
Medical 
records 

None 

Tkacz              
2013 

USA 3891  
cross-

sectional 
insurance 
database 

Medical 
records 

None 

Wilsey         
2008 

California, USA 113   
cross-

sectional 
emergency 
department 

Self completed 
questionnaires 

Other (SOAP) 

ABDI – Aberrant Drug Behavior Index; ARCW – Adjective Rating Scale for Withdrawal; COMM – Current Opioid Misuse Measure; HIV – 

Human Immunodeficiency Virus; PDUQ – Prescription Drug Use Questionnaire; PMQ – Pain Medication Questionnaire; POU – Problematic 

Opioid Use; SDS – Severity of Dependence Scale; SDSS – Substance Dependence Severity Scale; SOAP – Screener and Opioid 

Assessment for Patients with Pain; TLFB – Timeline Follow Back; USA – United States of America 
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Table 2 – Study data for the estimation of the prevalence of Problematic Opioid Use  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study Rate (%) Total (n) 

Banta-Green  
2009 

20,9 704 

Boscarino  
2011 

34,9 705  

Chang  
2018 

35,4 130 

Colasanti  
2019 

43,0 165  

Coloma-Carmona 
2019 

26,6 207 

Edlund  
2010 

3,2 46256 

Feingold 
2017 

28,7 551 

Fleming 
 2008 

3,4 904 

Jamison 
2010  

34,1 455 

Just 
2018 

30,8 91 

Lewis 
2010   

28,3 191 

Martel 
2014  

73,2 82 

McHugh 
2016 

60,8 51 

Morasco 
2008 

78,6 126 

Passik 
2014 

19,2 130 

Reid 
2002 

27,6 98 

Sekhon 
2013 

23 797 

Tkacz 
2013 

43,6 3891 

Wilsey 
2008 

80,5 113 
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Figure 1 - Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) flow diagram 
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A) 
 
 

 

B) 

 

 

 

Figure 2 – Prevalence of POU’ forest plots: A) All studies included; B) Studies with 

quality assessment score > 7 subgroup; 
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C) 

 

 

 

D)  
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E) 

 

 

F) 

 

Figure 3 – Prevalence of POU in studies with low risk of bias: A) USA vs non-USA 

subgroups forest plot; B) Setting subgroup forest plot; C) Design of study subgroup 

forest plot; D) Method of POU’s assessment subgroup forest plot; E) Questionnaire to 

detect POU subgroup forest plot; F) Leave- one-out meta-analysis  
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Meta-regression coefficient for year of Publication [95% CI] (p-value): -0.006 [-0.027 - 0.015] (p=0.589). 

Figure 4 - Meta-regression with the publication year as covariate: prevalence of POU 
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Table S1 - Specific Search strategy 

Database Search strategy 

MEDLINE chronic pain AND  
abuse OR misuse OR addiction OR problematic use OR dependence 
OR aberrant behavior OR aberrant use AND "opioid related 
disorders"[MeSH] AND  
humans [MeSH Terms] AND  
Adult [MeSH Terms] AND  
opioid [Title/Abstract] 
 

SCOPUS Chronic AND 
pain  AND 
opioid  AND  
abuse  OR  misuse  OR addiction  OR problematic use  OR  
dependence  OR aberrant behavior  OR  aberrant use  OR opioid 
related disorders  AND   
human 

Web of 
Science 

chronic pain AND  
abuse OR misuse OR addiction OR problematic use OR dependence 
OR aberrant behavior OR aberrant use AND opioid related disorders 
AND  
humans AND  
Adult AND  
opioid  
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Table S2 - Study's quality assessment 
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2
0
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2
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S
e
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t 
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2
0

1
3
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T
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c
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 e

t 
a
l.
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2
0
1
3
) 

W
ils

e
y
 e

t 
a
l.
 (

2
0
0
8
) 

Item Score                            

1. Was the research question or objective in this paper clearly stated? 1 point 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

2. Was the study population clearly specified and defined? 1 point 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

3. Was the participation rate of eligible persons at least 50%? 1 point 1 1 0 1 1 0 1 1 1 1 0 0 0 1 1 1 0 1 

4. Were all the subjects selected or recruited from the same or similar populations (including the same 
time period)? Were inclusion and exclusion criteria for being in the study prespecified and applied 
uniformly to all participants? 1 point 1 0 0 1 1 0 1 1 1 1 1 1 1 1 1 1 0 1 

5. Was a sample size justification, power description, or variance and effect estimates provided? 1 point 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 

6. For the analyses in this paper, were the exposure(s) of interest measured prior to the outcome(s) 
being measured? 1 point 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

7. Was the timeframe sufficient so that one could reasonably expect to see an association between 
exposure and outcome if it existed? 1 point 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
8. For exposures that can vary in amount or level, did the study examine different levels of the 
exposure as related to the outcome (e.g., categories of exposure, or exposure measured as continuous 
variable)? 1 point 1 0 0 0 0 1 0 1 0 0 0 0 1 1 0 1 1 1 

9. Were the exposure measures (independent variables) clearly defined, valid, reliable, and 
implemented consistently across all study participants? 1 point 0 1 1 1 1 0 1 1 1 1 1 1 1 0 0 0 1 0 

10. Was the exposure(s) assessed more than once over time? 1 point 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

11. Were the outcome measures (dependent variables) clearly defined, valid, reliable, and 
implemented consistently across all study participants? 1 point 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 

12. Were the outcome assessors blinded to the exposure status of participants? 1 point NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

13. Was loss to follow-up after baseline 20% or less? 1 point NA NA NA NA NA NA NA NA 0 NA NA NA NA NA NA NA NA NA 

14. Were key potential confounding variables measured and adjusted statistically for their impact on the 
relationship between exposure(s) and outcome(s)? 1 point 1 1 0 0 1 1 1 0 0 0 0 1 1 0 0 0 0 0 

TOTAL  9 8 6 8 9 7 9 10 8 8 7 8 9 7 7 8 7 8 
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  P
a
s
s
ik

 e
t 

a
l.
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2
0
1
4
) 

 

Item Score  

1. Was the study described as randomized, a randomized trial, a randomized clinical trial, or an RCT? 1 point 1 

2. Was the method of randomization adequate (i.e., use of randomly generated assignment)? 1 point 0 

3. Was the treatment allocation concealed (so that assignments could not be predicted)? 1 point 0 

4. Were study participants and providers blinded to treatment group assignment? 1 point 0 

5. Were the people assessing the outcomes blinded to the participants' group assignments? 1 point 0 

6. Were the groups similar at baseline on important characteristics that could affect outcomes (e.g., 
demographics, risk factors, co-morbid conditions)? 1 point 1 
7. Was the overall drop-out rate from the study at endpoint 20% or lower of the number allocated to 
treatment? 1 point 1 

8. Was the differential drop-out rate (between treatment groups) at endpoint 15 percentage points or lower? 1 point 1 

9. Was there high adherence to the intervention protocols for each treatment group? 1 point  

10. Were other interventions avoided or similar in the groups (e.g., similar background treatments)? 1 point 1 

11. Were outcomes assessed using valid and reliable measures, implemented consistently across all study 
participants? 1 point 1 

12. Did the authors report that the sample size was sufficiently large to be able to detect a difference in the 
main outcome between groups with at least 80% power? 1 point 0 

13. Were outcomes reported or subgroups analyzed prespecified (i.e., identified before analyses were 
conducted)? 1 point 1 

14. Were all randomized participants analyzed in the group to which they were originally assigned, i.e., did 
they use an intention-to-treat analysis? 1 point 1 

TOTAL  8 
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