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1. INTRODUCTION 
 

1.1. GENERALITES SUR LES OPIOIDES  
La douleur serait à l’origine de près de deux tiers des consultations médicales en France 

aujourd’hui (1). L’homme a ainsi toujours cherché à la soulager, notamment via des principes 

actifs extraits de plantes comme le saule blanc (Salix alba) ou le pavot à opium (Papaver 

somniferum ; Figure 1). De ces plantes ont été extraites et synthétisées les principales 

molécules aujourd’hui utilisées dans la prise en charge de la douleur. Le saule blanc (Salix 

alba) a permis la découverte de l’aspirine et de ses dérivés et le pavot à opium (Papaver 

somniferum) celle de la morphine et des autres antalgiques opioïdes.  

 

a. Qu’est-ce qu’un opioïde ? 

Par définition, un opioïde définit « toute substance exogène, naturelle ou synthétique qui se 

fixe à certains récepteurs opioïdes spécifiques et qui produit un effet semblable à celui de la 

morphine » (2). La morphine fait référence car il s’agit du premier opioïde à avoir été 

découvert en 1805.  

 

b. Découverte de la morphine et de ses dérivés 

Dans l’antiquité, le pavot à opium (Papaver somniferum) est décrit comme « la plante de 

joie ». Elle est en effet ajoutée à des préparations médicales après incision des capsules de 

pavot qui laissent s’écouler un latex contenant l’opium (Figure 1). En 1550 av. J.-C., des 

documents décrivent une préparation à base d’opium utilisée pour les pleurs d’enfants 

(Papyrus d’Ebers). En 400 av. J.-C., Hippocrate (460-377 av. J.-C.) et son école grecque de 

Cos publient des textes fondateurs dans lesquels on utilise le latex de pavot pour « resserrer le 

ventre ». Il semblerait que la peur des opioïdes se soient inscrite dans l’inconscient collectif à 

ce moment-là avec les œuvres de Virgile, lorsqu’Hercule tue le dragon à cents têtes du jardin 

des Hespérides grâce à un mélange de miel et de pavots (3).  

Dans l’ère chrétienne, Galien (129-201), père de la pharmacie, utilise l’opium très largement, 

à la fois en traitement des douleurs comme les céphalées et des douleurs abdominales et 

urinaires mais également pour la toux, l’asthme, l’épilepsie ou comme antidote de certains 

poisons. Une de ses préparations magistrales, la thériaque, à base de vin, miel et de plus de 50 

extraits de plantes, compte le pavot comme ingrédient majeur. Cette préparation figura à la 

pharmacopée française jusqu’en 1908 (3).  
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Au XVIe siècle, Paracelse (1490-1541) apporte les prémices de la chimie thérapeutique. Il 

obtient notamment une teinture d’opium safranée en procédant à l’extraction de l’opium dans 

le l’alcool, le « laudanum » dont la formule sera publiée et standardisée. Au XVIIe siècle, les 

effets secondaires de l’opium instaurent une méfiance autour de son utilisation. Ettmuller, 

médecin allemand, accuse l’opium : « il ôte la douleur, mais c’est un tuant et non un 

guérissant ». L’usage du laudanum restera cependant très répandu en Europe, en vente libre 

chez les apothicaires (3).  

En 1805, Friedrich Sertürner (1783-1841), pharmacien allemand, isole un alcali végétal 

d’opium qu’il appellera sels de morphine, nom inspiré de Morphée, dieu des songes grecs. 

Ses travaux publiés démontrent alors l’effet psychotrope et sédatif de la morphine sur quatre 

volontaires sains dont lui-même. En 1824, Pierre-Jean Robiquet (1780-1840), isole la codéine 

(3).  

Au cours du XXe siècle, la morphine est utilisée et identifiée comme l’antalgique le plus 

puissant et les découvertes des dérivés morphiniques s’accélèrent, aboutissant à la production 

de multiples opioïdes semi-synthétique et synthétiques disponibles aujourd’hui (3).  
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Figure 1. Planche botanique de Pavot Somnifère (Papaver somniferum) extrait de l’atlas des 
plantes de France, 1891 (4). 

 

c. Utilisation des opioïdes depuis le XXe siècle 

Une fois découverts, les opioïdes semi-synthétique et synthétiques disponibles sont 

rapidement identifiés pour la prise en charge de la douleur. Lors de la première guerre 

mondiale (1914-1918), la morphine est très largement mais aussi très mal utilisée pour 

soulager les blessés de guerre. Les effets indésirables, notamment de dépendance n’ont pas été 

anticipés, laissant après-guerre de nombreux soldats toxicomanes. Un problème rapidement 

devenu mondial et nécessitant une prise de position globale afin de structurer le marché des 

opioïdes et le limiter aux seuls besoins médicaux. Les indications médicales des opioïdes se 

précisent, dans la prise en charge des douleurs sévères notamment d’origine cancéreuses avec 
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Freud qui utilise la morphine pour lutter contre les douleurs de son cancer ORL (3). Dans les 

années 90, l’utilisation des analgésiques opioïdes s’élargie aux douleurs modérées à sévères 

chez tous types de patients (5).   

Aujourd’hui, la prescription d’opioïdes est indiquée dans la prise en charge de la douleur 

d’intensité légère à sévère (6). Ils sont également utilisés en anesthésie, comme antitussifs, 

comme anti-diarrhéique et pour traiter la dépendance aux opioïdes (buprénorphine et 

méthadone) (6). Selon l’Organisation Mondiale de la Santé (OMS), les opioïdes antalgiques 

recommandés dans la prise en charge de la douleur sont graduellement, les opioïdes faibles 

(codéine, opium, hydrocodone, tramadol, dextropropoxyphène) puis, en cas d’inefficacité aux 

doses maximales tolérées, les opioïdes forts (morphine, hydromorphone, hydrocodone, 

oxycodone, oxymorphone, merepidine, tapentadol, fentanyl, pentazocine) (7). 

 
1.2. CONTEXTE DE L’ETUDE 

 
1.2.1. Un essor de la consommation d’opioïdes  

 
a. Mondialement 

Anciennement utilisés dans la prise en charge des douleurs sévères d’origine cancéreuse, dans 

les années 90, l’utilisation des analgésiques opioïdes s’est élargie aux douleurs modérées à 

sévères chez tous types de patients. Un essor de leur consommation a ainsi débuté, et ne cesse 

de continuer. En effet, la consommation mondiale d’opioïdes en équivalent morphine a 

augmenté de plus de dix fois entre 1990 et 2015, avec 42,69 millions de personnes 

utilisatrices d’opioïdes dans le monde en 2015 (8,9). La majorité de l’utilisation globale 

d’opioïdes semble se concentrer en Europe et en Amérique du Nord (10), notamment aux 

États-Unis et au Canada où une crise des opioïdes s’est installée depuis les années 2000 

(10,11).  En 2015, plus de 19% de la population consommait des opioïdes sur prescription aux 

États-Unis (8), 13,1 % au Canada (12) et 17,1% en France (13).  

 

b. En France 

La crise des opioïdes n’est pas encore arrivée en France, mais une augmentation de la 

consommation des opioïdes y est bien observée. En 2019, l’Agence Nationale de Sécurité du 

Médicament et des produits de santé (ANSM) publie un rapport sur la consommation des 

antalgiques opioïdes en France. Il s’inscrit dans une démarche de surveillance globale de 

l’utilisation des médicaments utilisés dans la prise en charge de la douleur. En 2015, 9 966 

944 français (17,1 %) ont reçu un antalgique opioïde sur prescription (13). Entre 2006 et 



  
 

17 
 

2017, les tendances de consommations montraient que le tramadol est l’antalgique opioïde le 

plus consommé avec une augmentation de + 68 % entre 2006 et 2017 (13). L’oxycodone est 

cependant l’antalgique opioïde dont la consommation a connu la plus forte augmentation, soit 

+738% entre 2006 et 2017 (13). 

 

1.2.2. Une amélioration de la prise en charge de la douleur  
L’essor de la consommation d’antalgiques opioïdes observée est à considérer parallèlement à 

une amélioration de la considération du patient et de la prise en charge de sa douleur. La 

douleur est aujourd’hui correctement évaluée, reconnue et prise en charge dans de 

nombreuses situations médicales : aigues et chroniques. La lutte contre la douleur, qui peut 

sembler évidente découle pourtant d’une évolution des mentalités et des modalités de prise en 

charge débutée dans les années 90.  

Le changement des mentalités est intervenu par la reconnaissance de la douleur et des droits 

du malade. Anciennement le soulagement de la douleur a pu être considéré comme secondaire 

lorsqu’elle était une « punition des dieux » dans l’antiquité ou encore rédemptrice au Moyen-

Âge (3). Internationalement, un consensus s’établit pour définir la douleur comme « une 

expérience sensorielle et émotionnelle désagréable associée à une lésion tissulaire réelle ou 

potentielle, ou décrite en des termes évoquant une telle lésion » (14). Cette définition place le 

patient au premier plan et met l’accent sur le caractère subjectif de la perception douloureuse. 

En France, la loi n°2002-303 du 4 Mars 2002 relative aux droits de la personne malade et à la 

qualité du système de santé a notamment permis de conférer des droits aux patients 

spécifiquement liés à leur situation de malade (15).  

Cela s’est accompagné d’une modification des pratiques diagnostiques avec un transfert de 

l’évaluation de la douleur du médecin vers le patient.  La douleur étant alors mieux reconnue 

et évaluée, l’utilisation de l’arsenal thérapeutique dont les antalgiques opioïdes a alors été 

promue et facilitée.   

 

a. Mondialement  

Après la deuxième guerre mondiale, l’anesthésiste américain John Bonica (1917-1994) créé la 

première équipe pluridisciplinaire de lutte contre la douleur et le premier centre de la douleur 

« pain clinic » en 1978 (3). Depuis, l’OMS rapporte une dynamique mondiale pour la prise en 

charge de la douleur, largement considérée comme à la fois un droit du patient et un droit de 

l’homme. L’OMS ainsi que l’Organe International de Contrôle des Stupéfiants (OICS) 

encouragent les gouvernements à s’aligner sur la politique internationale. Une politique 
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équilibrée entre garantir la disponibilité et l’accessibilité aux antalgiques opioïdes et prévenir 

le risque d’abus et de dépendance. La convention unique des stupéfiants a été signée à ces fins 

en 1961. Ce traité international vise à encadrer le marché des opioïdes, limité aux usages 

médicaux et de recherche (16).  

 

b. En France  

En France, la lutte contre la douleur constitue depuis 1998 une priorité de santé publique en 

France, notamment avec la mise en place d’une succession de plans d’actions ministériels 

(17). Les actions ont notamment permis la mise à disposition et l’utilisation plus large des 

antalgiques opioïdes dans la prise en charge de la douleur. Trois principaux plans se sont 

succédés : 1998-2000, 2002-2005 et 2006-2011 (17). Ils ont notamment permis : 

l’amélioration de la prise en compte de la demande du patient et de son information 

concernant la prise en charge de sa douleur ; la mise en place de structures dédiées à la prise 

en charge de la douleur ; la sensibilisation et la formation des professionnels de santé ; 

l’évaluation des pratiques professionnelles et l’intégration d’indicateurs de prise en charge de 

la douleur dans la certification des établissements de santé (17).  

 

1.2.3. Une balance bénéfices/risques complexe  
Les opioïdes ont un intérêt majeur et incontestable dans la prise en charge de la douleur. Leur 

essor est donc en partie justifié. Mais s’ils sont la plupart du temps justement prescrits, ils font 

de par leurs effets indésirables et le potentiel d’abus et de dépendance, l’objet de dommages 

sanitaires importants (18).  

Désormais, les traitements opioïdes sont prescrits essentiellement pour leurs propriétés 

analgésiques dans la prise en charge de la douleur intense, modérée et même légère (12,13). 

Différents profils d’utilisation se dégagent, avec une majorité d’utilisateurs ponctuels, mais 

pour une minorité, le traitement par opioïdes se prolonge et l’on voit apparaitre des 

utilisateurs à long terme (19). Hors selon les recommandations internationales actuelles, la 

prescription d’opioïdes à long terme n’est indiquée que dans la prise en charge de la douleur 

d’origine cancéreuse (20). Sorti du cadre de la prise en charge du cancer, le rapport 

bénéfices/risques d’une prescription à long-terme est fortement remis en cause. Il est estimé 

qu’environ un patient sur quatre, traité par un opioïde, aura un soulagement conséquent de la 

douleur à long terme. Un traitement par opioïdes ne devrait donc être poursuivi que dans les 

cas où il apporte un bénéfice notable sur la douleur et/ou la qualité de vie du patient (21,22).  
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1.3. JUSTIFICATION DE L’ETUDE 
 

Les bénéfices d’une prescription à long terme d’opioïdes sont largement controversés, avec 

des résultats d’études très contradictoires (18). A l’inverse, les risques sont beaucoup mieux 

connus avec de nombreux effets indésirables attendus et un risque majeur de troubles liés à 

l’usage d’opioïdes. Il s’agit du risque de dépendance, d’abus et d’intoxication aigues, pouvant 

mener à syndromes de sevrage et des décès (18). La Société Française d’étude et de traitement 

de la douleur (SFDT) rapporte que des effets indésirables apparaissaient chez plus de 60% des 

patients traités par opioïdes, et étaient responsables d’environ 20% d’arrêts de traitement (21). 

Une étude menée entre 2006 et 2011 au Canada, a montré que plus de 2/3 des hospitalisations 

pour effets indésirables liés aux opioïdes survenaient au-delà d’un mois de traitement, les 

effets majoritaires étant respectivement la constipation, le delirium et la désorientation (23). 

Concernant le risque majeur de troubles liés à l’usage, le nombre de décès par intoxication 

aigue aux opioïdes a augmenté au cours des dernières années (24). Dans le monde, on estime 

à 27 millions le nombre de personnes qui souffraient de troubles liés à l'usage d'opioïdes en 

2016, et environ 118 000 décès y seraient attribuables 2015 (24).  Un patient sur 550 chez qui 

un traitement par opioïde a été initié en Ontario, Canada, est décédé de causes liées aux 

opioïdes environ 2,6 ans après sa première prescription d’opioïdes (25).  

Le risque de troubles liés à l’usage a fait l’objet de plusieurs publications alarmantes aux 

États-Unis, ce qui a relancé la controverse sur l’utilisation à long terme d’opioïdes. Les 

autorités sanitaires ont alors mis en place des mesures de minimisation de risque. En Juillet 

2012, la FDA approuve une stratégie d'évaluation et d'atténuation des risques (REMS) 

destinées aux opioïdes libération prolongée et à action prolongée, élargie en 2018 aux 

opioïdes à libération immédiate. La composante principale de la REMS est l’éducation des 

prescripteurs d’opioïdes, étendue à tout professionnel de santé impliqué dans la prise en 

charge de la douleur (26). Au Canada, un plan de gestion de risque est désormais obligatoire 

pour les industriels commercialisant des opioïdes (27). En Europe, la France a mis en place un 

système d’ordonnances sécurisées et a récemment inscrit tous les médicaments contenant de 

la codéine sur la liste des médicaments disponibles sur ordonnance uniquement (28), et la 

Grande-Bretagne a élargi l’accès à la naloxone (29).  

Afin de s’intéresser davantage à ce problème il est donc nécessaire d’estimer l’incidence de la 

prescription à long terme d’opioïdes au sein d’une population non cancéreuse.  Les facteurs 

associés à la dépendance et à l’abus ont été identifiés (sexe masculin, âge jeune, troubles 

psychiatriques, antécédent d’addiction à l’alcool etc) (30). En revanche, ceux associés à 
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l’utilisation à long terme demeurent peu connus. Il semble donc désormais utile de 

comprendre quels sont les facteurs associés à la prescription à long terme d’opioïdes. Les 

cliniciens pourraient ainsi les considérer lorsqu’ils seront amenés à initier ou réviser un 

traitement par opioïdes. Afin d’identifier de potentiels facteurs associés, il est nécessaire 

d’étudier une population hétérogène et la plus représentative de la population réellement 

utilisatrice. Il semble donc plus approprié de se concentrer sur les données d’utilisation en vie 

réelle, issues d’études observationnelles. 
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1.4. QUESTION DE RECHERCHE ET OBJECTIFS  

 

1.4.1. Question de recherche 
1. Quelle est l’incidence de la prescription à long terme d’opioïdes au sein d’une population 

non cancéreuse ?  

2. Quels sont les facteurs associés à la prescription à long terme d’opioïdes au sein d’une 

population non cancéreuse ?   

 

1.4.2. Objectif principal 
Estimer l’incidence de la prescription à long terme des opioïdes et identifier les facteurs 

associés au sein d’une population non cancéreuse.  

 

1.4.3. Objectifs spécifiques 
1.4.3.1. Estimer l’incidence de la prescription à long terme des opioïdes 

- Dans la population non cancéreuse globale ; 

- Dans des sous-populations définies selon les différentes indications des opioïdes (ex. 

péri-opératoire, douleur dentaire, douleur chronique non cancéreuse etc.).  

 

1.4.3.2. Identifier les facteurs associés à la prescription à long terme d’opioïdes  

- Identifier les caractéristiques des patients associées à la prescription à long terme (âge, 

sexe, contexte d’utilisation, comorbidités etc.);  

- Identifier les caractéristiques du traitement par opioïdes associées à la prescription à 

long terme (classe et nombre d’opioïdes, dose, durée du traitement, spécialité du 

prescripteur, traitements associés etc.). 

- Identifier les facteurs associés selon les différentes indications des opioïdes (ex. péri-

opératoire, douleur dentaire, douleur aigue ou chronique non cancéreuse etc.).  

 

1.4.4. Objectifs secondaires  
Rapporter les différentes définitions de la prescription à long terme d’opioïdes disponibles 

dans la littérature.  
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2. ARTICLE 
 

2.1. TITLE PAGE 
 
Incidence and factors associated with long-term prescription opioid use in the non-
cancer population: a systematic review and meta-analysis of observational studies. 
 

Full names: Iris Pujade, MSc1, Genaro Castillon, MD, MSc2, Audrey Beliveau, BSc, MSc3, 

Francesco Salvo, MD, PhD1,4, Yola Moride, PhD2,3. 
1Univ. Bordeaux, INSERM, BPH, U1219, Pharmaco-epidemiology Team, F-33000 
Bordeaux, France.   
2YolaRx, Consultants, Montreal, Quebec, Canada.  
3Faculty of Pharmacy, University of Montreal, Montreal, Quebec, Canada. 
4Service de Pharmacologie Médicale, Pôle de Santé Publique, CHU de Bordeaux, Bordeaux, 

France 

 

Contact information:  

Yola Moride: yola.moride@umontreal.ca 

Iris Pujade: iris.pujade@gmail.com 

 

2.2. KEY POINTS 
 
Question: What is the incidence of long-term prescription opioid use and associated factors 

in the non-cancer population?   

Findings: According to this systematic review that included 64 observational studies, the 

incidence of long-term prescription opioid use among those who initiate a treatment ranged 

from 0.2 to 703.4 per 10,000 person-years. Obesity, tobacco use, anxiety and “any pain” 

indication were found to increase the risk of becoming a long-term prescription opioid user.   

Meaning: Long-term prescription opioid use is a known predictor of opioid-related harms. 

The identification of determinants of long-term prescription opioid use may be used as a 

decision-making tool for clinicians when initiating or continuing treatment. 
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2.3. ABSTRACT 
 
Importance: Long-term prescription opioid use in the non-cancer population is highly 

controversial as it is a known risk factor for opioid-related harms (adverse events including 

substance use disorders). The identification of factors associated with long-term prescription 

may be useful as a decision-making tool for clinicians when initiating or continuing treatment. 

Objective: This study aimed to estimate the incidence of progressing to long-term 

prescription opioid use in patients without cancer who initiate a treatment and, to identify 

associated factors.  

Design: Systematic review and meta-analysis. 

Data Sources:  Medline and Embase electronic databases were searched from 01 January 

2009 to 15 January 2020.  Additional sources were sought through pragmatic searches.  

Study Selection: Observational studies on long-term prescription opioid use in the non-

cancer population from all ages, community-dwelling or institutionalized and reporting a 

definition for long-term use, incidence estimates and/or associated factors were eligible. Two 

authors independently screened titles and abstracts, with conflicts resolved by a third author.  

Data Extraction and Synthesis: Data were extracted by one author and validated by a 

second author. Methodological quality of individual studies was assessed using the Joanna 

Briggs Institute critical appraisal tools. For potential risk factors investigated in a least two 

studies, a meta-analysis of adjusted measures of association was conducted using a random 

effect model, and expressed as an odds ratio (OR) with corresponding 95% confidence 

interval (95%CI). Statistical heterogeneity of estimates was assessed using the I2 statistics.  

Main Outcome(s) and Measure(s): Long-term prescription opioid use.  

Results: A total of 64 observational studies including from 96 to 1,353,902 patients without 

cancer were included in the review. Among prescription opioid users, the incidence of 

progressing to long-term use ranged from 0.2 to 703.4 per 10,000 person-years (median: 

41.6), with the highest incidence found in the post-surgery setting. Factors associated with 

long-term use were: obesity (OR 1.32, 95%CI 1.23-1.42), tobacco use (1.60, 1.42-1.80), 

anxiety (1.36, 1.14-1.61) and prescription for “any pain” (1.64, 1.39-1.95), with no evidence 
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of statistical heterogeneity across studies. In subgroup analysis based on sociodemographic 

characteristics, LTPO definition and quality assessment, male gender, psychiatric disorder, 

pre-existing substance use disorder and back pain indication were also associated factors.  

Conclusions and Relevance: This review demonstrated that long-term prescription opioid 

use is frequent, especially in post-surgical patients. Tangible risk factors have been identified, 

some of which are actionable at the point of care. 
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2.4. INTRODUCTION 

Previously restricted to severe non-cancer pain, opioid use expanded in the 1990s in mild to 

severe pain for all types of patients. Opioid consumption increased more than tenfold between 

1990 and 2015 to reach 43 million users worldwide in 2015 (1, 2). The highest use is found in 

North America, where the opioid crisis has been particularly devastating, accounting for a 

surge in opioid-related harms, including accidental death due to unintentional overdose (3, 4). 

Opioids are mainly used for analgesia, but also as antitussive or antidiarrheal (5). The 

majority of users are occasional users but a minority extends their treatment and progress to 

long-term prescription opioid (LTPO) use (6). According to international guidelines, the 

benefit-risk of LTPO use is highly controversial, except for cancer management (7, 8). 

Benefits remain uncertain, while risks are well known. Opioid-related harms are opioids AEs 

including opioid use disorders (9). It has been reported that AEs have occurred in more than 

60% of French patients treated with opioids (7). In Canada, more than 2/3 of hospitalizations 

for opioid-related AEs occurred beyond the first month of treatment, with constipation, 

delirium and disorientation being commonly reported (10). Opioid use disorders include 

addiction, abuse and overdose, which can lead to withdrawal syndrome or death (11). The 

World Health Organization (WHO) estimates that 27 million people worldwide suffered from 

opioid use disorders in 2016, which were also related to approximately 118,000 deaths in 

2015 (11). In Ontario, Canada, one in 550 patients initiating opioids died of opioid-related 

causes 2.6 years after their first opioid prescription (12). 

Although LTPO use is a known risk factor for opioid-related harms, to our knowledge, a 

synthesis of knowledge on the frequency of LTPO use in the non-cancer population has not 

been conducted.  It is also not known in which sub-populations LTPO use is most frequent.  

The identification of factors associated with LTPO use may be the backdrop against which a 

typical profile of at-risk patients could be defined and used as a decision-making tool for 

clinicians when initiating or continuing treatment. This study focused on the progression to 

long-term use among patients who initiated a prescription, and not on the potential opioid use 

disorders resulting from such use.  
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2.5. METHODS  

A systematic review was conducted to identify estimates of the incidence of progression to 

LTPO use in the non-cancer population as well as a meta-analysis to identify associated 

factors. The definitions of LTPO use in the selected sources were also determined. A study 

protocol was developed a priori and registered in PROSPERO (CRD42019122617) in 

February 2019. 

 
Search strategy 

The literature search was conducted in Medline and Embase electronic databases from 01 

January 2009 to 15 January 2020 with a language restriction to English and French. The 

search strategy included terms relating to the population (non-cancer, all age groups, 

community-dwelling or institutionalized), the intervention (opioids), the outcome (long-term 

prescription opioid use) and the study type (observational studies) (full search strategy is 

available in Tables 1 and 2 of the Supplement). Additional sources were sought through 

pragmatic searches, including: (i) searches with Google Scholar and in the System for 

Information on Grey Literature in Europe (OpenGrey), (ii) screening of the list of references 

of the retained publications (“snowballing”), (iii) search of abstracts of unpublished studies 

presented in relevant conferences or seminars.  Bibliographic references were imported into 

the EndNote software (Version X7.0.1).  

 

Study selection  
Studies were included in the systematic review if they met the following selection criteria: (i) 

Population: non-cancer population, all ages, community-dwelling or institutionalized; (ii) 

Intervention: opioid receptor agonists; studies including methadone and buprenorphine were 

considered only if these products accounted for less than 5% of opioid use in the study 

population or if a subgroup analysis excluding those products was conducted; (iii) Outcome: 

LTPO use with an incidence estimate or a LTPO definition; (iv) Study type: Observational 

studies defined as cross-sectional studies (CSS), prospective or retrospective cohort, case-

control (CC) or self-controlled designs. Studies were considered for the meta-analysis if they 

met the following additional eligibility criteria: (i) At least one factor potentially associated 

with long-term prescription opioid use was investigated, (ii) study included a comparator 

group of short-term users, (iii) and reported an adjusted measure of association such as a 

relative risk (RR), odds ratio (OR), or hazard ratio (HR) with associated time intervals. There 

was no contact with study authors to access or seek further data.   Two authors independently 
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screened titles and abstracts of search outputs. In case of discrepancies, a third author 

determined the final eligibility (YM). For studies published in full text articles and retained 

after screening, the full text was reviewed to confirm eligibility; reasons for excluding studies 

at this stage were documented. A flow chart for the selection of studies was developed 

according to the international PRISMA recommendations (13).  

 
Data extraction  
Data extraction was performed in a standardized data extraction form previously piloted on a 

random sample of five studies and conducted independently by two authors (IP, AB).  Data 

extraction for all retained studies was performed by one author (IP), and validated 

independently by a second author (AB or GC). Any disagreement was resolved by consensus 

or by a third author (YM), if necessary. From each retrieved study, the following information 

was extracted: Source: Search type, study reference, study acronym (if applicable), 

publication date, publication type, geographical region, country, funding source; Study 

methods: Design, setting, study period, study duration, maximal duration of follow-up, data 

source(s), opioid exposure (incident or prevalent use, opioid products included/excluded, 

definition of LTPO use), statistical methods, comparator (if applicable), confounder(s) (if 

applicable); Populations: Target population (age, specific sub-population), study population 

(non-cancer definition, inclusion and exclusion criteria, number of patients who initiated an 

opioid, mean (or median) duration of follow-up); Study results: Sociodemographic 

characteristics (age, gender distribution),  opioid characteristics (proportion of  new opioid 

user(s), most frequent indications), LTPO use (number of LTPO users, incidence of LTPO 

use), factors associated with LTPO use (reference used, measure of association, adjusted 

estimate with 95% CI and adjustment variables). Data extraction was carried out using Excel 

software (version 2010, Microsoft, Redmond, Washington, DC).  

 

Quality assessment  
The methodological quality of studies was assessed only for those included in the meta-

analysis because the results of the meta-analysis are the most critical. The Joanna Briggs 

Institute (JBI) critical appraisal tools were used, developed for cohort (11 items), case-control 

(10 items) and cross-sectional studies (8 items) (14). For each item the answer options are 

yes, no or, uncertain (i.e., not explicitly described in the publication). The quality of the 

studies was performed independently by one author (IP), and any doubt was resolved by 

discussion with a second author (FS), if necessary. A study was considered at high risk of bias 
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if the scores included: at least one “no” (³ 1) or more than two “uncertain” (> 2), else study 

was considered to be at low risk of bias.   

 

Statistical analysis  
For the systematic review, estimates of LTPO use incidence were extracted and standardized 

to a 10,000 person-years denominator of patients who initiated an opioid treatment. For each 

study, the total person-years was calculated based on the reported mean or median follow-up 

time period. For studies that included naloxone and/or treatments for opioid addiction (i.e., 

methadone and buprenorphine) but with subgroup analysis, the number of LTPO patients was 

calculated only using data from patients with the eligible opioids. Estimates of incidence were 

qualitatively synthesized using a range (lowest and highest estimates) as well as median (i.e., 

the exact middle value in the set of incidences estimates with as many estimates greater and 

less than the median). 

Factors potentially associated with LTPO use that were investigated in at least two studies 

were eligible for inclusion in the meta-analysis. In order to minimize confounding, only 

studies reporting an adjusted measure of association (RR, OR or HR with associated time 

interval) were considered for the meta-analysis.  A pooled estimate of OR with a 95% CI was 

estimated assigning weights to each study based on the inverse of the overall study error 

variance.  A random-effects model was used, as it is the most suitable in the presence of 

heterogeneous study designs, such as those of observational studies (15). Statistical 

heterogeneity of estimates obtained from individual studies was assessed using the Cochran Q 

test (with p-value < 0.10 considered to be statistically significant; (16)) and quantified by the 

I² statistics.  Heterogeneity was considered low if I²[25%;50%]; moderate if I² ]50%;75%] and 

high if I² >75% (17)). When heterogeneity was high, estimates were not pooled. In this case, 

potential sources of heterogeneity were investigated and subgroups were created according to 

study population (adults (18-64 years), elderly (> 65 years), pediatric (<18 years), mixed or 

unknown; sex ratio: >50% women or >50% males), study design (CSS, CC, PC or RC and, 

follow-up time for cohorts ≤12 months or >12 months), LTPO use definition (≥90 continuous 

days; ≥120 cumulative days during 12 months follow-up or, other definitions) as well as study 

quality (high risk of bias). All analyses were performed using RevMan® software (version 

5.3, Nordic Cochrane Centre, Cochrane Collaboration). The systematic review and meta-

analysis were developed and reported according to international PRISMA recommendations 

(13).  
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2.6. RESULTS  
 
Study selection and study characteristics  
The systematic review yielded 4,092 records (1,472 from Medline and 2,620 from Embase), 

984 of which were duplicates and thus, removed. Screening of titles and abstracts led to the 

exclusion of 2,759 records. An additional five records were retrieved by pragmatic searches (3 

conferences abstracts) and by “snowballing” (two references). The remaining 354 records 

underwent full text examination; 64 studies were finally included in the systematic review 

(reasons for exclusion are available in Table 3 of the Supplement; (18-81)) and 21 of these 

were included in the meta-analysis to determine factors associated with LTPO (22, 26, 28, 29, 

33, 36, 40, 45, 50-52, 56, 57, 60, 64, 66, 69, 72, 74, 75, 77). There were 43 studies included in 

the systematic review that were not eligible for inclusion in the meta-analysis. Reasons for 

exclusion were: inappropriate comparator group (13 studies) (19, 23, 25, 30, 31, 34, 35, 41, 

42, 46, 53, 62, 80); descriptive (non-comparative) analysis (15 studies) (18, 20, 24, 32, 38, 39, 

43, 44, 58, 59, 63, 65, 68, 70, 76, 81); ineligible or unadjusted measure of association (8 

studies) (27, 54, 55, 61, 67, 71, 73, 82); associated factor studied in one study only (2 studies) 

(21, 47); ineligible intervention (3 studies) (48, 49, 78); ineligible outcome (2 studies) (37, 79) 

(Figure 2).   

The characteristics of the 64 studies included in the systematic review are summarized in 

Table 1. These consisted of:  two prospective cohort studies (49, 79), one case-control study  

(44) and 12 cross-sectional studies (18, 24, 29, 32, 36, 38, 39, 43, 56, 59, 63, 72), the 49 other 

studies were retrospective cohort studies. Eight studies were conducted in Europe (20, 24, 31, 

32, 42, 70, 74, 75), four in Australia (33, 49, 60, 64) and the remaining 52 others in North 

America (46 United States and 4 Canada). Data sources were administrative claims database 

for 46 studies, electronic medical records (EMRs) for nine studies (23, 24, 26, 45, 59, 67, 73, 

75, 76), medical chart review for two studies (35, 38) mixed with questionnaires or registry 

for five studies (25, 36, 50, 65, 77) and ad hoc data collection for two studies (49, 79). The 

total sample size ranged from 96 to 1,353,902 patients and the follow-up period from 3 to 120 

months (mean 29.0 months; median 12 months). One study targeted pediatrics patients (<18 

years) (29) and five elderly patients (≥65 years) (21, 56, 59, 68, 78). In five studies, the 

population included more than 75% males and three studied females only (45, 72, 81). For 

sub-populations based on setting, 22 studies targeted post-surgery patients (21, 28, 31, 34, 35, 

41, 46, 49, 51, 52, 54, 55, 58, 61, 62, 65, 67, 69, 71, 79-81), 18 non-cancer chronic pain (18, 

19, 22, 25, 30, 32, 33, 36, 42, 45, 47, 50, 56, 57, 63, 70, 72, 73), three non-cancer acute pain 
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or traumatic injuries (40, 53, 74) or inflammatory disease (29, 44, 77) and one post-kidney 

transplantation (26). 

 

 
Figure 2. PRISMA flow diagram for study identification, selection and inclusion. 

*Reasons for studies included in the qualitative synthesis of estimates but excluded from the meta-analysis of 
measures of association for the identification of risk factors were: Inappropriate comparator group (n=13); 
Descriptive analysis (n=15); Inappropriate or unadjusted risk measure (n=8); Associated factor studied only in 
this study (n=2); Inappropriate intervention (n=3); Inappropriate outcome (n=2).  
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Table 1. Characteristics of included studies (N=64) 

Study reference Country Year Design Study period 
Average 
follow-up 
(months) 

Data collection 
method Data source Sample size: number of opioid 

users Targeted age Male,%* 

Boudreau et al. (18)  US 2009 CSS 1997 -2006 108 
Administrative 
Claims Database 

Kaiser Permanente Northern California (KPNC);  
Group Health Cooperative (GH) 

338,645 (KPNC: 46,475; GH: 
292,170) 

Adults and 
elderly (≥18)  

42.0* 

Deyo et al. (19) US 2011 RC 2003 - 2005 6 
Administrative 
Claims Database 

Kaiser Permanente, Northwest (KPNW) health 
care system in Portland, Oregon. 

26,014 
Adults and 
elderly (≥18)  

43.5 

Skurtveit et al. (20)  Norway 2011 RC 2004 - 2008 48 
Administrative 

Claims Database 
Norwegian Prescription Database (NorPD) 245,006 Unknown 53.4 

Alam et al. (21)  Canada 2012 RC 1997 - 2008 35 
Administrative 
Claims Database 

Health administrative databases in Ontario and 
Ontario Drug Benefit database 

391,139 (Non-early opioid 
users: 363,503; Early opioid 
users: 27,636) 

Elderly (≥65) 38.3* 

Richardson et al. 
(22)  

US 2012 RC 2001-2008 18 
Administrative 
Claims Database 

Medicare- and Medicaid-certified NHs 59,077 Mixed 44.6* 

Dobscha et al. (23)  US 2013 RC 2007-2009 12 
Electronic Medical 
Records (EMRs) 

Veterans Affairs (VA) medical care database  5,871† 
Adults and 
elderly (≥18) 

NA 

Chevalier et al. (24)  
Germany  
UK 

2014 CSS 2006-2016 60 
Electronic Medical 
Records (EMRs) 

UK:  CPRD and HES;  
Germany: IMS Disease Analyzer 

UK: 46,027†  
Germany: 149,808 

Adults and 
elderly (≥18) 

UK: 

28.1* 
Ger: 
36.7* 

Fredheim et al. (25)  US 2014 RC 2006 - 2011 36 Mixed Veterans Affairs (VA) medical care database 45,837 (CNCP: 14,477) 
Adults and 
elderly (≥18)  

46.0 

Kulshrestha et al. 
(26)  

US 2014 RC 2004-2012 12 
Electronic Medical 
Records (EMRs) 

EMRs of Veterans Health Administration (VHA) 
 
59,865 

Adults and 
elderly (≥18) 

61.8 

Morden et al. (27)  US 2014 RC 2007 - 2011 60 
Administrative 
Claims Database 

Medicare NHs 61,071 
Adults  
(19-64) 

51.1 

Anderson et al. (28) US 2015 RC 1993-2013 36 
Administrative 
Claims Database 

Ohio Bureau of Workers’ Compensation (BWC) 1,002 Unknown 66.0* 

Buckley et al. (29)  US 2015 CSS 2010-2011 24 
Administrative 
Claims Database 

Truven Health MarketScan® Commercial Claims 
and Encounters database 

26,064 (Controls: 4,344; IBD: 
21,720) 

Pediatrics 
(≤18) 

55.5* 

Halbert et al. (30)  US 2015 RC 2006 - 2011 12 
Administrative 
Claims Database 

Veterans Affairs (VA) medical care database 
54,237 (MHD: 3,983; non-
MHD: 50,254) 

Adults and 
elderly (≥18)  

43.6* 

Al Dabbagh et al 
(31).  

Sweden 2016 RC 2005 -2008 24 
Administrative 
Claims Database 

Swedish National Hospital Discharge Register 
(SNHDR) 

1,471 Mixed 44.0 

Bedson et al. (32)  
United 
Kingdom 

2016 CSS 2002 -2013 12 
Administrative 
Claims Database 

CPRD 
From 1,253,300 in 2002 to 
1,379,217 in 2011 

Adults and 
elderly (≥18)  

Unknown 

Heins et al. (33)  Australia 2016 RC 1999-2012 51 
Administrative 
Claims Database 

St Vincent’s Private Hospital, Sydney 
125,096 (Back injuries: 92,814; 
Shoulder injuries: 32,282) 

Adults and 
elderly (≥18) 

65.3* 

Inacio et al. (34)  US 2016 RC 2001 - 2013 12 
Administrative 
Claims Database 

Veterans Affairs (VA) medical care database  45,837 
Adults and 
elderly (≥18)  

48.7 
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Study reference Country Year Design Study period 
Average 
follow-up 
(months) 

Data collection 
method Data source Sample size: number of opioid 

users Targeted age Male,%* 

Kim et al. (35)  US 2016 RC 2015 - 2016 6 
Medical Chart 
Review 

Medicare- and Medicaid-certified NHs 707 Unknown 81.7 

Lovejoy et al. (36)  US 2016 CSS 2009-2011 CSS Mixed 
Veterans Affairs (VA) medical care database and 
one interview 

159 Mixed 92.9 

Mudumbai et al. 
(37)  

US 2016 RC 2010-2011 12 
Administrative 
Claims Database 

Veterans Affairs (VA) medical care database  61,071† Unknown NA 

Sani et al. (38)  US 2016 CSS 2013 - 2015 36 
Medical Chart 

Review 
EMRs of Veterans Health Administration (VHA) 96 Unknown Unknown 

Smolina et al. (39)  Canada 2016 CSS 2005 -2012 108 
Administrative 
Claims Database 

Linked health datasets provided by Population 
Data British Columbia 

200,974 Unknown 45.2* 

Alghnam et al. (40)  US 2017 RC 2009-2012 24 Interviews Medical Expenditure Panel Survey (MEPS) 36,824 
Adults and 
elderly (≥18) 

52.5 

Anthony et al. (41)  US 2017 RC 2007 - 2014 12 
Administrative 
Claims Database 

PearlDriver Program, Humana administrative 
claims database   

4,946 Unknown Unknown 

Birke et al. (42)  Denmark 2017 RC 2000 -2013 Unknown Questionnaire Danish National Cohort Study (DANCOS)  2,015 Mixed 46.0 

Callinan et al. (43)  US 2017 CSS July 2015 6 Interviews Penn Pain Medicine Center 109 Unknown 39.1 

Chen et al. (44)  US 2017 CC 2003 - 2014 12 
Administrative 
Claims Database 

Truven MarketScan 
265,851 (RA: 181,922; SLE: 
45,879; PSA: 30,346; AS: 
7,704) 

Adults and 
elderly (≥18)  

Unknown 

Cichowski et al. 
(45)  

US 2017 RC 2002-2012 120 
Electronic Medical 
Records (EMRs) 

Medicare- and Medicaid-certified NHs 49,601 
Adults and 
elderly (≥18) 

Female 
only 

Connolly et al. (46)  US 2017 RC 2009 - 2012 24 
Administrative 
Claims Database 

Veterans Affairs (VA) medical care database 8,377 
Adults  
(19-64) 

43.9 

Deyo et al. (47)  US 2017 RC 2012 - 2013 12 
Administrative 

Claims Database 

Kaiser Permanente Northwest (KPNW) health care 

system in Portland, Oregon. 
536,767 Mixed Unknown 

Shah et al. (48)  US 2017 RC 2006 - 2015 110 
Administrative 
Claims Database 

IMS Lifelink database 1,353,902 Mixed Unknown 

Stark et al. (49)  Australia 2017 PC 2015 - 2016 5 
Cohort with Ad Hoc 
Data Collection 

St Vincent’s Private Hospital, Sydney 950 
Adults and 
elderly (≥18) 

NA 

Thielke et al. (50) US 2017 RC 2010-2013 12 Mixed Veterans Health Administration (VHA)  762 Mixed 39.0 

Adogwa et al. (51)  US 2018 RC 2007 - 2016 24 
Administrative 
Claims Database 

HORTHO Database (Medicare advantages 
beneficiaries with an orthopedic diagnosis) 

13,257 
Adults and 
elderly (≥18)  

40.6 

Anciano et al. (52)  US 2018 RC 2007-2015 6 
Administrative 
Claims Database 

PearlDiver patient records database 1,708 Unknown Unknown 

Bertenthal et al. 
(53)  

US 2018 RC 2007 - 2015 12 
Administrative 
Claims Database 

Comprehensive Traumatic Brain Injury Evaluation 
(CTBIE) database from VA healthcare 

53,124 Unknown 93.1 

Bolarinwa et al. 
(54)  

US 2018 RC 2007 - 2015 108 
Administrative 
Claims Database 

PearlDriver Program, Humana administrative 
claims database   

55,354 Unknown 41.6 

Cancienne et al. US 2018 RC 2007 - 2015 108 Administrative PearlDriver Program, Humana administrative 113,337 Unknown 36.5 
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Study reference Country Year Design Study period 
Average 
follow-up 
(months) 

Data collection 
method Data source Sample size: number of opioid 

users Targeted age Male,%* 

(55) Claims Database claims database   

Chui et al. (56)  US 2018 CSS 2008-2010 36 
Administrative 
Claims Database 

Veterans Affairs (VA) medical care database  
21,111 (Both: 1430; CMS: 
5596; VHA: 14,085) 

Elderly (≥65) 98.2* 

Fritz et al. (57)  US 2018 RC 2012-2015 12 
Administrative 
Claims Database 

Medicare- and Medicaid-certified NHs 707 
Adults  
(19-64) 

32.2 

Hernandez et al. 

(58)  
US 2018 RC 2012 - 2014 32 Disease Registry Prospective institutional total joint registry 159 Unknown 38% 

Hunnicutt et al. (59)  US 2018 CSS 2012 4 
Electronic Medical 
Records (EMRs) 

Medicare- and Medicaid-certified NHs 297,734† Elderly (≥65) NA 

Lalic et al. (60)  Australia 2018 RC 2013-2015 12 
Administrative 
Claims Database 

St Vincent’s Private Hospital, Sydney 125,096  
Adults and 
elderly (≥18) 

47.0 

Politzer et al. (61)  US 2018 RC 2007 - 2015 24 
Administrative 
Claims Database 

Veterans Affairs (VA) medical care database  950  Unknown 36.6 

Steiner et al. (62)  US 2018 RC 2007 - 2016 6 
Administrative 

Claims Database 
Veterans Affairs (VA) medical care database  75,372 Unknown 45.4 

Taqi et al. (63)  US 2018 CSS 2000 - 2015 12 
Administrative 
Claims Database 

Medicare- and Medicaid-certified NHs 89,521 
Adults and 
elderly (≥18)  

Unknown 

Thornton et al. (64)  Australia 2018 RC 2006-2015 4 
Administrative 
Claims Database 

St Vincent’s Private Hospital, Sydney 491,442 Mixed 47.5 

Barham et al. (65)  US 2019 RC 2017-2018 6 Mixed 
Medical Chart Review of the Urology Clinic at 
Tripler Army Medical Center + Statewide 
pharmacy claims database 

228 (Pre-vasectomy opioid 
users: 102; Pre-vasectomy non-
opioid users: 126) 

Unknown Male only 

Barnett et al. (66)  US 2019 RC 2012-2013 12 
Administrative 
Claims Database 

Veterans Affairs (VA) medical care database  
304,601 (Low intensity 
prescribers: 215,678; High 
intensity prescribers: 161,951) 

Unknown 90.5* 

Basilico et al. (67)  US 2019 RC 2002-2015 3 
Electronic Medical 
Records (EMRs) 

Trauma center Enterprise Data Warehouse + 
Research Patient Data Registry 

17,961 
Adults and 
elderly (≥18)  

49.8 

Beliveau et al. (68)  Canada 2019 RC 2014-2016 12 
Administrative 
Claims Database 

Quebec administrative claims database (RAMQ) 34,779 Elderly (≥65) Unknown 

Bennett et al. (69)  US 2019 RC 2002-2014 6 
Administrative 
Claims Database 

Clinformatics Optum Database 11,257 
Adults  
(19-64) 

0.8 

Birke et al. (70)  Norway 2019 RC 2010-2016 48 
Administrative 
Claims Database 

Complete national Norwegian Prescription 
Database (NorPD) 

64,792 
Adults and 
elderly (≥18)  

45.7 

Desai et al. (71)  US 2019 RC 2010-2014 12 
Administrative 
Claims Database 

Medicare NHs 358,121 
Adults  
(19-64) 

33.2 

Gibson et al. (72) US 2019 CSS 2014-2015 CSS 
Administrative 
Claims Database 

Veterans Affairs (VA) medical care database  104,984 Mixed 
Female 

only 

Goplen et al. (73) Canada 2019 RC 2013-2015 12 
Electronic Medical 
Records (EMRs) 

Surgical data were obtained from the Alberta Bone 
and Joint Health Institute + Pharmaceutical 

14,252 
Adults and 
elderly (≥18)  

39.6 
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Study reference Country Year Design Study period 
Average 
follow-up 
(months) 

Data collection 
method Data source Sample size: number of opioid 

users Targeted age Male,%* 

Information Network  

Harris et al. (74) Ireland 2019 RC 2015-2016 9 
Administrative 
Claims Database 

Optum Clinformatics DataMart 3,983 
Adults and 
elderly (≥18)  

47.0 

Hedenmalm et al. 
(75)  

Germany 
France 

2019 RC 2006-2016 120 
Electronic Medical 
Records (EMRs) 

IMS Disease Analyzer  
France: 90,987 
Germany: 97,809 

Adults and 
elderly (≥18)  

Fr: 47.8 
Ger: 42.4 

Hirji et al. (76)  US 2019 RC 2016 12 
Electronic Medical 
Records (EMRs) 

Healthcare Research Patient Data Registry 
(RPDR) 

330 Unknown 70.6 

Lee et al. (77)  US 2019 RC 2002-2016 15 Questionnaire 
Consortium of Rheumatology Researchers of 
North America (CORRONA) 

26,288 
Adults and 
elderly (≥18)  

24.1 

Musich et al. (78)  US 2019 RC 2016-2017 12 
Administrative 
Claims Database 

Medicare NHs 180,498 Elderly (≥65) 39.1 

Rogero et al. (79)  US 2019 PC 2016-2017 6 
Cohort with Ad Hoc 
Data Collection 

Recorded by 5 fellowship-trained foot and ankle 
orthopedic surgeons 

137 
Adults and 
elderly (≥18)  

14.0 

Agarwalla et al. 
(80)  

US 2020 RC 2008-2017 6 
Administrative 
Claims Database 

PearlDriver Program, Humana administrative 
claims database   

7,204 (Fracture: 1,801; OA: 
5,403) 

Unknown 31.0 

Young et al. (81)  US 2020 RC 2005-2015 12 
Administrative 
Claims Database 

Truven MarketScan database 331,322 
Adults and 
elderly (≥18)  

Female 
only 

BWC: Bureau of Workers’ Compensation; CC: Case-control; CPRD: Clinical Practice Research Datalink; CORRONA: Consortium of Rheumatology Researchers of North America; CSS: 
Cross-sectional study; CTBIE: Comprehensive Traumatic Brain Injury Evaluation; DANCOS: Danish National Cohort Study; EMRs: Electronic Medical Records; GH: Group Health; HES: 
Hospital Episode Statistics; IMS: Information Management System; KPNC: Kaiser Permanente Northern California; KPNW: Kaiser Permanente Northwest; MEPS: Medical Expenditure Panel 

Survey; NA: Non-applicable; NHs: National health service; NorPD: Norwegian Prescription Database; PC: Prospective cohort; RAMQ: Régie de l’Assurance Maladie du Québec; RC: 
Retrospective cohort; RPDR: Research Patient Data Registry; UK: United-Kingdom; US: United-States; VA: Veterans Affairs; VHA: Veterans Health Administration;*for male %, it represents 
studies including non-appropriate opioids as methadone and with no subgroup analysis). Studies in grey are the 21 studies included in the meta-analysis. †For studies including naloxone and/or 
treatments for opioid dependence (i.e., methadone and buprenorphine) but with subgroup analysis, the number of LTPO patients was calculated selecting only patients with appropriate 
intervention. *When the average sex ratio was reported by group, the estimate has been calculated as a weighted average (in %). 
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Quality assessment  

The 21 studies included in the meta-analysis consisted of 16 cohort studies (22, 26, 28, 33, 45, 

50-52, 57, 60, 64, 66, 69, 74, 75, 77), four CSS (29, 36, 56, 72) and one case control study 

(40). The overall risk of bias for these 21 studies was rated as low for ten studies (26, 33, 36, 

56, 60, 66, 69, 72, 74, 75) and high for 11 studies (22, 28, 29, 40, 45, 50-52, 57, 64, 77) 

(Table 2; details of the quality assessment for each study are available in Table 4 of the 

Supplement). For 81.0% (17/21) of the studies, the validity of the exposure assessment (item 

3) was considered uncertain as no details were found on the validity of codes used in claims 

databases or the gold standard used in other data sources (Figure 3). For the four cross-

sectional studies, the reliability of LTPO use as an outcome (item 7) was considered to be 

“no” or uncertain because it was partially or not based on existing definition of LTPO use. 

For the only case-control study included, cases and controls were not matched appropriately 

(item 2) and hence, the two groups may not be comparable (40). For the 16 cohort studies, 

strategies to address incomplete follow-up (item 10) was considered to “not applicable” for 

68.8% (11/16) of the studies because LTPO outcome assessment was closely related to 

follow-up and “no” for 18.8% (3/16)  because the length of follow-up was not taken into 

account in the data analysis (Figure 3; details in Table 4 of the Supplement).   
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Table 2. Quality assessment by study using JBI critical appraisal tools (n=21) 

Study author Design 

JBI Score 
Study 
risk of 

bias 

1 2 3 4 5 6 7 8 9 10 11 
 

Buckley et al. 2015 (29) CSS Yes Yes UC Yes Yes Yes No Yes - - - High 
Lovejoy et al. 2016 (36)  CSS Yes Yes UC Yes Yes Yes UC Yes - - - Low 
Chui et al. 2018 (56) CSS Yes Yes UC Yes Yes Yes UC Yes - - - Low 
Gibson et al. 2019 (72) CSS Yes Yes UC Yes Yes Yes UC Yes - - - Low 
Alghnam et al.2017 (40) CC No No Yes Yes Yes Yes Yes UC Yes Yes - High 
Richardson et al. 2012 
(22)  RC Yes No UC Yes Yes Yes Yes Yes Yes NA Yes High 
Kulshrestha et al. 2014 
(26) PC Yes Yes UC Yes Yes UC Yes Yes Yes NA Yes Low 

Anderson et al. 2015 (28) RC Yes No UC Yes Yes No Yes Yes UC No UC High 
Heins et al.  2016 (33)  RC Yes Yes UC Yes Yes UC Yes Yes Yes Yes Yes Low 
Cicowski et al. 2017 (45) RC Yes No UC Yes Yes No Yes Yes UC No Yes High 
Adogwa et al. 2018 (51) RC Yes Yes UC Yes Yes No Yes Yes Yes NA Yes High 
Anciano et al.  2018 (52) RC UC Yes UC Yes Yes No Yes Yes Yes NA Yes High 
Fritz et al.2018 (57) RC Yes No UC Yes Yes Yes Yes Yes Yes NA Yes High 
Thielke et al. 2017 (50) RC Yes No UC UC Yes Yes Yes Yes Yes NA Yes High 
Lalic et al. 2018 (60) RC Yes Yes Yes Yes Yes Yes Yes Yes Yes NA Yes Low 
Thornton et al. 2018 (64) RC Yes UC UC Yes Yes Yes Yes UC Yes NA Yes High 
Barnett et al.2019 (66) RC Yes Yes UC Yes Yes Yes Yes Yes Yes NA Yes Low 
Bennett et al.2019 (69) RC Yes Yes UC Yes Yes Yes Yes Yes Yes NA Yes Low 
Harris et al. 2019 (74) RC Yes Yes UC Yes Yes Yes Yes Yes Yes NA Yes Low 
Hedenmalm et al. 2019 
(75) RC Yes Yes Yes Yes Yes Yes Yes Yes UC No Yes Low 

Lee et al. 2019 (77) RC Yes No No Yes Yes Yes Yes Yes Yes Yes Yes High 
CC: Case-control; CSS: Cross-sectional study; NA: Non-applicable; PC: Prospective cohort; RC: Retrospective 

cohort; UC: Uncertain. 
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Figure 3. Risk of bias graphic with author’s judgement for each JBI risk of bias item (1 to 11) 

presented as percentage across all included studies.  

Author’s judgement is presented in different colors: green “Yes”; orange “Uncertain”; red 

“No” and blue “Not applicable”. 

 

Long-term prescription opioid use incidence and definition  

Results of the 64 studies included in the systematic review are summarized in the Table 5 of 

the Supplement. The primary objective of this systematic review was to estimate the 

incidence of LTPO use, and the secondary objective was to report the definitions used. Sixty 

studies reported incidence estimates, and four reported prevalence estimate instead (18, 36, 

72, 77). Among patients who initiated a prescription opioid, the incidence of LTPO use 

ranged from 0.2 to 703.4 per 10,000 person-years (median: 41.6 per 10,000 person-years). In 

sub-populations, it ranged from 0.2 to 688.3 per 10,000 person-years for post-surgery patients 

(22 studies; median: 102.2), 3.0 to 387.1 for non-cancer chronic pain (15 studies; median: 

26.6), 7.5 to 89.3 per 10,000 person-years for non-cancer acute pain or traumatic injuries 

(three studies; median: 27.7), 9.4 to 208.3 per 10,000 person-years for inflammatory disease 

(two studies; median: 129.3) and of 94.9 per 10,000 person-years for transplantation (one 

study). For four studies, incidence was calculated by subtracting patients with excluded opioid 

exposure (naloxone, methadone etc.) (23, 24, 37, 59). 

The 64 studies reported a definition for LTPO use. In 23 (35.9%) studies, LTPO use was 

defined as ≥90 continuous or ≥120 cumulative days during 12 months of follow-up (18, 22, 

23, 34, 36, 37, 39, 43-45, 47, 53, 56, 57, 59, 64-66, 68, 71-74). A total of 16 (25.0%) studies 

focused on the number of drug claims/prescriptions during follow-up (19, 21, 27, 29-33, 40-

42, 48, 51, 63, 70, 78), 15 (23.4%) studies had a definition on opioid use remaining 1 to 12 
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months post-surgery (28, 35, 46, 49, 52, 54, 55, 61, 62, 67, 69, 76, 79-81) and three (4.7%) 

studies developed definitions on daily dose (20, 25)  or serum concentration (38). The Lalic et 

al. study developed a trajectory model to determine persistent users.  The remaining six 

(9.4%) studies had wider definitions (24, 26, 50, 58, 75, 77). 

 

Factors associated with long-term opioid use 

The 21 studies included in the meta-analysis represented 1,772,154 patients, and all reported 

an OR as the measure of association. Factors that were potentially associated with LTPO and 

thus included in the meta-analysis were classified into three groups: sociodemographic 

characteristics, patient characteristics with medical history and comorbidities and, potential 

indications for opioid treatment. These are called “potential” indications because they are 

mainly deduced from medical diagnoses competing with opioid prescription, particularly in 

claims databases. 

 

Sociodemographic characteristics  

These included: age as a continuous variable (seven studies; (22, 33, 36, 57, 64, 72, 74)) and 

sex with male (nine studies; (22, 29, 33, 51, 52, 60, 64, 69, 74)) and female (six studies; (36, 

40, 56, 57, 75, 77)). Sex was not found to be a risk factor for LTPO (OR for female gender 

1.04, 95% CI: 0.90-1.19; p<0.05, I²=68%; Supplementary Figure 1). Heterogeneity across 

studies was too high to pool estimates for age and male factors (p<0.05; I²= 95%, 91%). In the 

subgroup of studies including patients from age groups mixed or unspecified (three 

studies;(22, 52, 64)), male sex was a risk factor for LTPO use (OR 1.51, 95% CI: 1.39-1.65) 

with no heterogeneity across studies (p=0.46, I²=0%).  

Patient characteristics  

These included: depression (10 studies; (28, 36, 40, 50, 52, 56, 57, 60, 66, 77)), anxiety (3 

studies; (57, 66, 69)), other psychiatric disorders (nine studies; (22, 26, 29, 36, 56, 57, 60, 69, 

72)), obesity (three studies; (52, 57, 72)), tobacco use (six studies; (26, 45, 52, 57, 60, 69)) 

and pre-existing substance use disorder (six studies; (26, 36, 52, 56, 57, 64)). Obesity and 

tobacco use were risk factors for LTPO use with OR of 1.32 (95% CI: 1.23-1.42; p=0.31, 

I²=14%; Figure 4) and 1.60 (95% CI: 1.42-1.80; p<0.10, I²=72%; Figure 4). Anxiety was also 

a risk factor for LTPO use with OR of 1.36 (95% CI: 1.14-1.61; p=0.26, I²=26%; Figure 4). In 

the subgroup of studies including patient from age groups mixed or unspecified (three 

studies;(22, 36, 72)), having other psychiatric disorder was a risk factor (OR 1.65, 95% CI: 
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1.40-1.95) with no heterogeneity across studies (p=0.25, I²=28%). In the subgroup analysis of 

studies using a different LTPO definition from the one commonly used (four studies;(26, 29, 

52, 60)), having other psychiatric disorder (OR 2.22, 95% CI: 1.82-2.70; p=0.14, I²=49%) and 

pre-existing substance use disorder (OR 1.56, 95% CI: 1.00-2.42) were risk factors for LTPO 

use, with little heterogeneity across studies (p=0.23, I²=30%).  

 

Potential indications for opioid therapy  

These included: back pain (six studies; (33, 45, 52, 66, 75)), injuries (5 studies; (29, 33, 40, 

66, 75)), headache (five studies; (22, 29, 45, 52, 75)); fibromyalgia (two studies; (45, 52)), 

arthritis (five studies; (22, 52, 64, 69, 75)) and any other pain including severe pain, likely 

chronic pain and “any pain” (four studies, (64, 69, 75, 77)). Indication for “any pain” was a 

risk factor for LTPO use with odds ratio of 1.64 (95% CI: 1.39-1.95; p<0.10, I²=75%; Figure 

4), especially in the subgroup of low risk of bias studies (OR 1.43; 95% CI: 1.26-1.63; 

p=0.55, I²=0%). Headache was not a significant risk factor (OR 1.18; 95% CI: 0.95-1.45; 

p<0.10, I²=70%; Supplementary Figure 2). Back pain indication was significantly associated 

with LTPO use in the subgroup analysis of studies with female sex ratio over 50% (OR 1.30; 

95% CI: 1.25-1.35; p=0.09, I²=0%; two studies;(22, 45)) and using the definition commonly 

used (≥90 continuous or ≥120 cumulative days during 12 months) (OR 1.30; 95% CI: 1.25-

1.35; p=0.71, I²=0%; three studies;(22, 45, 66)). For other potential indication, statistical 

heterogeneity across the studies was too high for all factors (p < 0.05; I² >75%). According to 

subgroup analysis, heterogeneity was not due to study design or follow-up duration.  
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Figure 4. Forest plot of factors associated with LTPO use vs non-LTPO use (obesity, tobacco 

use, anxiety and potential indication for opioid therapy “any pain”). 
Odds Ratio (OR) calculated for individual observational studies with 95% confidence interval 

(CI) is presented; arrows indicate the CI exceeding the limits of the graph. An estimate of the 

weight of each observational study on pooled ORs is reported as a percentage and graphically 

(black square size); pooled OR is presented by a black diamond; statistical heterogeneity 

among studies was evaluated using Q statistic (p<0.10 considered significant), and the 

proportion of total variation contributed by between-study variance was estimated using I2 

index.  
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2.7. DISCUSSION 

In this systematic review of 64 observational studies allows, the incidence of LTPO use was 

highly variable, ranging from 0.2 to 703.4 per 10,000 person-years (median: 41.6 per 10,000 

person-years). Post-surgery patients were identified as those with the highest incidence, from 

0.2 to 688.3 per 10,000 person-years (median: 102.2). More than 35% of studies used the 

most frequent definition for LTPO use, i.e., number of days supply of at least 90 continuous 

days or ≥120 cumulative days during 12 months of follow-up. Opioids can be prescribed on 

an as-needed basis, and to integrate cumulative days to the definition is aligned with clinical 

practice. The meta-analysis of 21 observational studies found an increased risk of LTPO use 

associated with obesity, tobacco use and anxiety. Prescribing opioids for “any pain” also 

increased the risk of LTPO use. In the subgroup analysis, heterogeneity across studies was 

mainly due to age groups, sex ratio and definition of LTPO use. Heterogeneity was highest 

across studies that used the most commonly used definition (≥90 continuous or ≥120 

cumulative days during 12 months of follow-up).  A possible explanation could be that the 

data management and programming requirements to implement this definition may differ.  

The strengths of our study lie in five keys aspects. First, to our knowledge, this systematic 

review is the largest to synthetize estimates of incidence and definitions of LTPO use. The 

systematic review used data from 64 observational studies from 1993 to 2018 and pooled data 

of more than 8 million patients. Second, it covered a diverse population with patients included 

worldwide, across all age groups, from pediatrics to elderly patients and different settings for 

of opioid use (post-surgical, non-cancer chronic pain and acute pain, inflammatory diseases, 

transplantation etc.). Third, this meta-analysis is the first to study factors associated with 

LTPO use. Although strict inclusion criteria were used in the meta-analysis, 21 studies were 

included and 15 potential associated factors were assessed. Fourth, pooled ORs were available 

for six of these factors despite a strict rule to pool estimates. The choice to pool measures of 

association only when heterogeneity between the estimates was low or moderate (£ 75%) 

ensures that the information disseminated on factors associated with LTPO outcome is 

reliable and robust. And finally, the quality of each study included was assessed according to 

JBI tools; eleven of the 21 studies presented a high risk of bias, but the pooled estimates were 

still significant or even higher when they were excluded.  

Associated factors identified by the meta-analysis have a strong plausibility. Obesity and 

tobacco use associated with LTPO use are clinically plausible as both are comorbidities 

highly related to dependence. Both nicotine and opioids are able to increase levels of 

dopamine in discrete brain regions and nicotine pre-treatment has been shown to reinforce 
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morphine-induced dopamine release (83). Not surprisingly, pre-existing substance use 

disorder was also identified in the subgroup analyses. For anxiety, it is known that anxiety or 

a psychiatric diagnosis lead to  poorer pain management diagnoses, which can explain a 

longer duration of opioid use (84). Furthermore, the prevalence of anxiety in chronic pain 

patients is higher than in the general population (85, 86). According to an Israeli study, mood 

disorders double the risk of opioid addiction or misuse (OR: 2.18; 95% CI: 1.37-4.17), so one 

should be prudent when prescribing opioids to anxious people (86). Finally, the finding of 

“any pain” indication as an associated factor reinforces that opioid prescription outside of 

chronic cancer pain may be at risk. This is further supported by the factor identified in the 

subgroup analysis: opioid prescribed for back pain in studies including mainly women and 

rated as low risk of bias. 

Finally, the study had some limitations that may affect the interpretation of results. First, only 

32.8% (21/64) of studies could be included in the meta-analysis. Nevertheless, this represents 

over 1 million patients and the two main reasons for exclusion were descriptive analysis or 

inappropriate comparator group for 65.1% of studies (28/43). Second, even if measures of 

association included in the meta-analysis were only derived from adjusted models to reduce 

potential confounding, level of adjustment differed for each study and residual confounding 

may remain.  Third, a strict rule was used for pooling estimates in the meta-analysis, it was 

not performed when heterogeneity across studies was high. This avoids presenting results 

potentially biased by heterogeneity, but limits the amount of results reported. Important 

heterogeneity between studies in meta-analysis of observational studies is well known (87). 

Fourth, most of the studies included in our meta-analysis collected data from data claims or 

electronic medical records (EMRs). These data do not distinguish between what is prescribed 

or dispensed from what is actually administered to the patient, especially as-needed opioids 

for pain treatment.   
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2.8. CONCLUSION 

This study revealed a variable heterogeneity in the incidence of long-term prescription opioid 

use all over the world, with the highest in post-surgical patients. The identification of 

associated factors including obesity, tobacco use, anxiety and potential indication of “any 

pain”, may be used to identify which patients will likely progress to LTPO use. This could be 

used as a decision-making tool for clinicians when initiating or continuing treatment. It is also 

important to consider the balance between “not to let a patient suffer” and the opioid-related 

harms s/he will be exposed to. That balance needs to be continually reassessed and adjusted.  
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3. CONCLUSION GENERALE 

 

La revue systématique a permis de rapporter une incidence importante de la prescription 

d’opioïdes à long terme dans le monde entier, en particulier chez les patients en post-

chirurgie. L'identification de facteurs associés comme l'obésité, le tabagisme, l'anxiété et la 

prescription pour indication "douleur non caractérisée" pourrait-être utilisée afin de prédire 

quels patients passeront le plus souvent à prescription d’opioïdes à long terme. Intégrer ces 

facteurs dans la pratique, en tant qu'outil de décision pour les prescripteurs au moment 

d’initier ou de poursuivre un traitement par opioïdes, pourrait contribuer à prévenir la 

progression vers la prescription à long-terme et ses conséquences. Il est également important 

de garder à l'esprit cet équilibre entre : "ne pas laisser un patient souffrir" et les méfaits liés 

aux opioïdes auxquels on l’expose.  Un équilibre qui doit être constamment révisé et ajusté.   

Les antalgiques opioïdes sont identités mondialement comme le traitement efficace et peu 

couteux de prise en charge de la douleur. Une enquête réalisée par l’OMS dans 81 pays et 25 

états indiens, révèle cependant qu’il reste dans certains pays émergeants des difficultés de 

prise en charge médicamenteuse de la douleur (31). L’OMS estime que 5 billions de 

personnes dans le monde ont peu ou pas d’accès aux antalgiques opioïdes (31).  
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TABLES  

 

Table 1. Concepts plan and full search strategy used in MEDLINE and EMBASE. 

 
 

  

Concept Description du concept Mots-clés et MeSH Énoncés de recherche (indiquer si PubMed,  Medline, EMBASE) Notes

MEDLINE (OVID) EMBASE
A Population

A1 Population non cancéreuse Non cancer 
(non-cancer* OR noncancer* OR "without cancer" OR non-malignant* OR cancer-free OR non-
tumor*).ti,ab,kw. OK

A2 Non-cancer pain

((pain/exp not "cancer pain"/exp) or "Pain Management"/ or pain.ti,ab.) or ("headache disorders"/ 
or "Arthritis"/ or "Diabetic Neuropathies"/ or "Inflammatory Bowel Diseases"/ or "Perioperative 
Period"/) or (rachialgia or neuralgia or cephalgia or fibromyalgia or myasthenia or polymyalgia or 
knee or hip or ankle or elbow or hand or arthritis or "rheumatoid arthritis" or gonarthrosis or 
osteomyelitis or postherpetic or phantom or neuropath* or polyneuropath* or musculoskeletal or 
"globus syndrome" or pancreatitis or "irritable bowel" or "irritable colon" or "reflex sympathetic 
dystrophy" or surgery or surgical or postsurgical or injury* or trauma or dental or "tooth 
extraction").ti,ab,kw.

A3 Other indication(s) (anesthesia OR cough* OR diarrhea).ti,ab,kw. OK
B Intervention 

B1

Opioid  ("Analgesics, Opioid"/exp or Narcotics/exp or "Opiate Alkaloids"/exp or Morphinans/exp) or 
(opioid* or opioate* or narcotic* or morphine or ethylmorphine or opium or hydromorphone or 
levorphanol or oxycodone or codeine or dihydrocodeine or tramadol or tapentadol or pethidine or 
meperidin or fentanyl or dextropropoxyphene or pentazocine or butorphanol or nalbuphine).ti,ab.

 (Opioate/exp OR "Opioate agonist"/exp OR "Narcotic analgesic agent"/exp OR "Narcotic 
agent"/exp) or (opioid* or opioate* or narcotic* or morphine or ethylmorphine or opium 
or hydromorphone or levorphanol or oxycodone or codeine or dihydrocodeine or 
tramadol or tapentadol or pethidine or meperidin or fentanyl or dextropropoxyphene or 
pentazocine or butorphanol or nalbuphine).ti,ab.

B2 NOT dependance drugs not (naloxone or buprenorphine or methadone).ti. 
C Outcome 

Utilisation à long terme Long term

((long-term or longterm or "long term" or persistent or chronic* or prolonged or regular) ADJ3 ( 5 or 
use* or medication or prescription or prescrib* or utili* or therapy) or "long course" or overus* or 
overutili*).ti,ab. OK

D Study 
D1 Etudes observationnelles Observational studies

Prospective : cohort, SCCS
Retrospective : case control, CSO
Cross-sectional studies

("Epidemiologic Studies"/ OR "Case-Control Studies"/exp OR "Cohort Studies"/exp OR 
"Cross-Sectional Studies"/ OR pharmacoepidemiology/ OR Drug Utilization/sn, td) OR 
(epidemiologic ADJ (study or studies)) OR "case control" OR (cohort adj (study or studies)) OR 
"cohort analy$" OR "cross sectional" OR ("follow up" ADJ (study or studies)) OR longitudinal OR 
retrospective$ OR prospective$ OR (observ$ adj3 (study or studies)) OR "population based" OR 
survey* OR database* OR (logistic ADJ (regression OR model)) OR (propensity ADJ (score or scores)) 
or trajector*

("Epidemiologic Studies"/ OR "Case-Control Study"/exp OR "Cohort analysis"/exp OR 
"cross-sectional study"/ OR pharmacoepidemiology/) OR (epidemiologic ADJ (study or 
studies)).ti,ab,kw. OR "case control".ti,ab,kw. OR (cohort adj (study or studies)).ti,ab,kw. 
OR "cohort analy$".ti,ab,kw. OR "cross sectional".ti,ab,kw. OR ("follow up" ADJ (study or 
studies)).ti,ab,kw. OR longitudinal.ti,ab,kw. OR retrospective$.ti,ab,kw. OR 
prospective$.ti,ab,kw. OR (observ$ adj3 (study or studies)).ti,ab,kw. OR "population 
based".ti,ab,kw. OR survey*.ti,ab,kw. OR database*.ti,ab,kw. OR (logistic ADJ (regression 
OR model)).ti,ab,kw. OR (propensity ADJ (score or scores)).ti,ab,kw. or trajector*.ti,ab,kw.

D2 NOT
NOT ("systematic review" or meta-analysis or "randomized controlled trial"* or "case report" or 
protocol* or guideline).ti,kw. 

OK
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Table 2. Search strategies on Ovid and Medline 

Database(s): All Ovid MEDLINE(R) 1946 to Present  

# Searches 

1 (non-cancer* or noncancer* or "without cancer" or non-malignant* or cancer-free or non-tumor*).ti,ab,kw. 

2 

(pain/exp not "cancer pain"/exp) or "Pain Management"/ or pain.ti,ab. or ("headache disorders"/ or "Arthritis"/ or "Diabetic 

Neuropathies"/ or "Inflammatory Bowel Diseases"/ or "Perioperative Period"/) or (rachialgia or neuralgia or cephalgia or fibromyalgia 

or myasthenia or polymyalgia or knee or hip or ankle or elbow or hand or arthritis or "rheumatoid arthritis" or gonarthrosis or 

osteomyelitis or postherpetic or phantom or neuropath* or polyneuropath* or musculoskeletal or "globus syndrome" or pancreatitis or 

"irritable bowel" or "irritable colon" or "reflex sympathetic dystrophy" or surgery or surgical or postsurgical or injury* or trauma or 

dental or "tooth extraction").ti,ab,kw. 

3 (anesthesia or cough* or diarrhea).ti,ab,kw. 

4 1 or 2 or 3 

5 

"Analgesics, Opioid"/exp or Narcotics/exp or "Opiate Alkaloids"/exp or Morphinans/exp or (opioid* or opioate* or narcotic* or 

morphine or ethylmorphine or opium or hydromorphone or levorphanol or oxycodone or codeine or dihydrocodeine or tramadol or 

tapentadol or pethidine or meperidin or fentanyl or dextropropoxyphene or pentazocine or butorphanol or nalbuphine).ti,ab. 

6 5 not (naloxone or buprenorphine or methadone).ti. 

7 

(((long-term or longterm or "long term" or persistent or chronic* or prolonged or regular) adj3 ("Analgesics, Opioid" or Narcotics or 

"Opiate Alkaloids" or Morphinans or (opioid* or opioate* or narcotic* or morphine or ethylmorphine or opium or hydromorphone or 

levorphanol or oxycodone or codeine or dihydrocodeine or tramadol or tapentadol or pethidine or meperidin or fentanyl or 

dextropropoxyphene or pentazocine or butorphanol or nalbuphine) or use* or medication or prescription or prescrib* or utili* or 

therapy)) or "long course" or overus* or overutili*).ti,ab,kw. 

8 

"Epidemiologic Studies"/ or "Case-Control Studies"/exp or "Cohort Studies"/exp or "Cross-Sectional Studies"/ or 

pharmacoepidemiology/ or Drug Utilization/sn, td or (epidemiologic adj (study or studies)).mp. or "case control".mp. or (cohort adj 

(study or studies)).mp. or "cohort analy$".mp. or "cross sectional".mp. or ("follow up" adj (study or studies)).mp. or longitudinal.mp. or 

retrospective$.mp. or prospective$.mp. or (observ$ adj3 (study or studies)).mp. or "population based".mp. or survey*.mp. or 

database*.mp. or (logistic adj (regression or model)).mp. or (propensity adj (score or scores)).mp. or trajector*.mp. [mp=title, abstract, 

original title, name of substance word, subject heading word, floating sub-heading word, keyword heading word, protocol 

supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms] 

9 8 not ("systematic review" or meta-analysis or "randomized controlled trial*" or "case report" or protocol* or guideline*).ti,kw. 

10 4 and 6 and 7 and 9 

11 limit 10 to (yr="2009 -Current" and (english or french)) 

 

Database(s): Embase 1974 to 2019 January 15  

# Searches 

1 (non-cancer* or noncancer* or "without cancer" or non-malignant* or cancer-free or non-tumor*).ti,ab,kw. 

2 

(pain/exp not "cancer pain"/exp) or "Pain Management"/ or pain.ti,ab. or ("headache disorders"/ or "Arthritis"/ or "Diabetic 

Neuropathies"/ or "Inflammatory Bowel Diseases"/ or "Perioperative Period"/) or (rachialgia or neuralgia or cephalgia or fibromyalgia 

or myasthenia or polymyalgia or knee or hip or ankle or elbow or hand or arthritis or "rheumatoid arthritis" or gonarthrosis or 

osteomyelitis or postherpetic or phantom or neuropath* or polyneuropath* or musculoskeletal or "globus syndrome" or pancreatitis or 

"irritable bowel" or "irritable colon" or "reflex sympathetic dystrophy" or surgery or surgical or postsurgical or injury* or trauma or 

dental or "tooth extraction").ti,ab,kw. 

3 (anesthesia or cough* or diarrhea).ti,ab,kw. 

4 1 or 2 or 3 

5 
Opioate/exp or Opioate agonist/exp or Narcotic analgesic agent/exp or Narcotic agent/exp or (opioid* or opioate* or narcotic* or 

morphine or ethylmorphine or opium or hydromorphone or levorphanol or oxycodone or codeine or dihydrocodeine or tramadol or 
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tapentadol or pethidine or meperidin or fentanyl or dextropropoxyphene or pentazocine or butorphanol or nalbuphine).ti,ab. 

6 5 not (naloxone or buprenorphine or methadone).ti. 

7 

(((long-term or longterm or "long term" or persistent or chronic* or prolonged or regular) adj3 (Opioate or Opioate agonist or Narcotic 

analgesic agent or Narcotic agent or (opioid* or opioate* or narcotic* or morphine or ethylmorphine or opium or hydromorphone or 

levorphanol or oxycodone or codeine or dihydrocodeine or tramadol or tapentadol or pethidine or meperidin or fentanyl or 

dextropropoxyphene or pentazocine or butorphanol or nalbuphine) or use* or medication or prescription or prescrib* or utili* or 

therapy)) or "long course" or overus* or overutili*).ti,ab. 

8 

"Epidemiologic Studies"/ or "Case-Control Study"/exp or "Cohort analysis"/exp or "cross-sectional study"/ or pharmacoepidemiology/ 

or (epidemiologic adj (study or studies)).ti,ab,kw. or "case control".ti,ab,kw. or (cohort adj (study or studies)).ti,ab,kw. or "cohort 

analy$".ti,ab,kw. or "cross sectional".ti,ab,kw. or ("follow up" adj (study or studies)).ti,ab,kw. or longitudinal.ti,ab,kw. or 

retrospective$.ti,ab,kw. or prospective$.ti,ab,kw. or (observ$ adj3 (study or studies)).ti,ab,kw. or "population based".ti,ab,kw. or 

survey*.ti,ab,kw. or database*.ti,ab,kw. or (logistic adj (regression or model)).ti,ab,kw. or (propensity adj (score or scores)).ti,ab,kw. or 

trajector*.ti,ab,kw. 

9 8 not ("systematic review" or meta-analysis or "randomized controlled trial*" or "case report" or protocol* or guideline).ti. 

10 4 and 6 and 7 and 9 

11 limit 10 to (yr="2009 -Current" and (english or french)) 

12 limit 11 to (conference abstracts or embase) 

 

 

Table 3. Reasons for excluding references from systematic literature review. 

A total of 290 studies were excluded because: cancer patients non excluded or unspecified (101 

studies) (1-101); opioid therapy non eligible (methadone, buprenorphine, naloxone included and no 

subgroup analysis) (67 studies) (102-168); long-term opioid outcome or definition missing (30 

studies) (169-198); long-term opioid users only (5 studies) (199-203); inappropriate study design (5 

studies) (204-208); sub-analysis of a main study (49 studies) (209-257); full-text no assessable (33 

studies) (258-290). 
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Table 4. Details on study quality assessment using the JBI tools.  

  Study	author Design JBI	Score

1 Details 2 Details 3 Details 4 Details 5

Alghnam	et	al. CC No

The	two	groups	were	not	comparable	because	of	the	absence	of	
matching	cases	and	controls:	injury-free	group	is	of	32,111	patients	

while	injured	group	is	of	4,713	patients No
The	source	population	is	clearly	defined	and	

appropriate	but	no	matching	of	cases	and	controls	
was	perfomed

Yes Controls	fulfiled	all	the	eligibility	criteria	defined	for	the	
cases	except	for	those	relating	to	injury	status Yes Method	of	measurement	of	opioid	use	

clearly	defined Yes

Anciano	et	al.		 RC UC Inclusion	and	exclusion	criteria	were	detailed	but	targeted	age	criteria	
is	missing Yes Exposure	is	clearly	defined	and	the	information	on	

opioid	included		and	excluded		is	available UC No	details	on	validity	of	codes	used	for	exposure	
assessment		 Yes Counfounder	were	identified	and	

measured Yes

Anderson	et	al. RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined No Exposure	is	not	clearly	defined	as	the	information	
on	opioid	included		is	not	available	 UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 Yes Counfounder	were	identified	and	
measured Yes

Buckley	et	al. CSS Yes Inclusion	and	exclusion	criteria	were	clearly	defined Yes Clear	description	of	the	population	including	
demographics,	location	and	time	period	 UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 Yes Chronic	user	definition	was	clearly	
defined Yes

Fritz	et	al. RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined No Exposure	is	not	clearly	defined	as	the	information	
on	opioid	included		is	not	available	 UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 Yes Counfounder	were	identified	and	
measured Yes

Heins	et	al.		 RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined Yes Exposure	is	clearly	defined	and	the	information	on	
opioid	included		is	available UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 Yes Counfounder	were	identified	and	
measured Yes

Kulshrestha	et	al. PC Yes Inclusion	and	exclusion	criteria	were	clearly	defined Yes
Exposure	is	clearly	defined	and	the	information	on	

opioid	included		and	excluded	is	available	
(supplementary	file)

UC No	details	on	validity	of	codes	used	for	exposure	
assessment		 Yes Counfounder	were	identified	and	

measured Yes

Lalic	et	al.	 RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined Yes
Exposure	is	clearly	defined	and	the	information	on	

opioid	included		and	excluded	is	available	
(molecules,	road	of	adminiostration,	doses)

Yes
We	used	a	validated	tool,	the	RxRisk-V	tool,	which	has	
been	shown	to	predict	mortality	in	both	Australian	and	

interna-	tional	studies
Yes Counfounder	were	identified	and	

measured Yes

Richardson	et	al. RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined No Exposure	is	not	clearly	defined	as	the	information	
on	opioid	selected	is	not	available	 UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 Yes Counfounder	were	identified	and	
measured Yes

Thielke	et	al. RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined No Exposure	is	not	clearly	defined	as	the	information	
on	opioid	selected	is	not	available	 UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 UC

Somes	counfounder	were	identified	and	
measured,	but	comorbidity	or	potential	
indication	for	opioid	use	were	not	

measured	

Yes

Thornton	et	al. RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined UC

Exposure	is	defined	and	the	information	on	opioid	
excluded	(methadone)	and		included	is	available	but	
incomplete:		composition	of	the		"other	opioids"	

group		is	not	specified	

UC No	details	on	validity	of	codes	used	for	exposure	
assessment		 Yes Counfounder	were	identified	and	

measured Yes

Barnett	et	al. RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined Yes

Exposure	is	clearly	defined	and	details	on	
distribution	of	5	most	common	opioid	
prescriptions	by	prescribers	available		in	

Supplementary	file	S2

UC No	details	on	validity	of	drug	product	names	extraction		
for	exposure	assessment	 Yes Counfounder	were	identified	and	

measured Yes

Bennett	et	al. RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined Yes Exposure	is	clearly	defined	and	the	information	on	
opioid	included	is	available UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 Yes Counfounder	were	identified	and	
measured Yes

Gibson	et	al. CSS Yes Inclusion	and	exclusion	criteria	were	clearly	defined Yes Clear	description	of	the	population	including	
demographics	and	comorbidities UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 Yes Long-term	opioid	use	definition	was	
clearly	defined Yes



  
 

59 
 

 
 

 

 

 

 

 

 

 

Harris	et	al. RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined Yes Exposure	is	clearly	defined	and	the	information	on	
opioid	included	is	available UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 Yes

Somes	counfounder	were	identified	and	
measured,	but	comorbidity	or	potential	
indication	for	opioid	use	were	not	

measured	

Yes

Hedenmalm	et	al. RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined Yes Exposure	is	clearly	defined	and	the	information	on	
opioid	included	is	available Yes

To	increase	the	validity	of	exposure	data,	daily	doses	
(France	and	Germany)	and	duration	(France	only)	

recorded	by	IMS®	were	reviewed	against	data	contained	
within	physi-	cian	free	text	fields	of	the	prescription.

Yes Counfounder	were	identified	and	
measured Yes

Chui	et	al.	 CSS Yes Inclusion	and	exclusion	criteria	were	clearly	defined Yes Clear	description	of	the	population	including	
demographics	and	comorbidities UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 Yes Long-term	opioid	use	definition	was	
clearly	defined Yes

Lovejoy	et	al. CSS Yes Inclusion	and	exclusion	criteria	were	clearly	defined Yes Clear	description	of	the	population	including	
demographics	and	comorbidities UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 Yes Long-term	opioid	use	definition	was	
clearly	defined Yes

Lee	et	al. RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined No It		is	not	clearly	defined	how	exposure	was	reported	
with	questionnaires	 No Exposure	was	identifed	by	questionnaires,	a	validity	

analysis	of	exposure	assessment	is	needed Yes Counfounder	were	identified	and	
measured Yes

Adogwa	et	al. RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined Yes Exposure	is	clearly	defined	and	the	information	on	
opioid	included	is	available UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 Yes Counfounder	were	identified	and	
measured Yes

Cicowski	et	al. RC Yes Inclusion	and	exclusion	criteria	were	clearly	defined No Exposure	is	not	clearly	defined	as	the	information	
on	opioid	included		is	not	available	 UC No	details	on	validity	of	codes	used	for	exposure	

assessment		 Yes Counfounder	were	identified	and	
measured Yes
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Study	author
6 Details 7 Details 8 Details 9 Details 10 Details 11 Details

Alghnam	et	al. Yes Counfounder	were	identified	and	
measured Yes

Logistic	regressions	were	
performed	adjusting	for		
identified	counfounders		

UC No	details	on	outcome	assessment	
validity	or	training Yes Two	years	of	follow-up	is	meaningfull	

for	long-term	opioid	use Yes Reference	groups	and	adjustment	
variables	are	clearly	defined - -

Anciano	et	al.		 No
It	is	not	specified	is	participants	were	
naive	for	long-term	opioid	at	the	start	

of	the	study
Yes

Preoperative	and	Postoperative	
groups	definitions	were	clearly	

defined
Yes

6	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition
Yes 6	months	follow-up	require	to	assess	

long-term	outcome NA 6		months	follow-up	required		to	
assess	long-term	outcome Yes Appropriate	statistical	analysis

Anderson	et	al. No
It	is	not	specified	if	participants	were	
naive	for	long-term	opioid	at	the	start	

of	the	study
Yes

Temporary	opioid	and	chronic	
opioid	and	Postoperative	groups	
definitions	were	clearly	defined

Yes Three	years	of	follow-up	is	meaningfull	
for	long-term	opioid	use UC No	informations	on	follow-up	

completion No Analysis	not	considering	the	lenght	
of	follow-up UC

The	authors	decided	to	do	not	use	
a	stepwise	regression	model,	no	
justification	support	this	decision	

Buckley	et	al. Yes
Stratification	and	logistic	regression	
model	were	performed	adjusting	for	

identified	confounders
No

Definition	used	is	"chronic	users	if	
they	had	at	least	3	narcotic	drug	
claims	during	the	2-year	study	
period",	not	based	on	existing	

defintion

Yes Appropriate	statistical	analysis - - - - - -

Fritz	et	al. Yes
Exclusion	of		patients	with	a	claim	for	
an	opioid	prescription	in	the	90	days	

preceding	the	index	visit
Yes

Acute/episodic		opioid	and	long-
term	opioid	groups	definitions	

were	clearly	defined
Yes

12	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition
Yes

12	months	follow-up	require	to	assess	
long-term	outcome.	The,	is	is	specidied	
that	"the	most	common	reason	for	

exclusion	was	not	having	a	second	LBP-
related	ICD-9	code	in	the	1-year	follow-

up	period"

NA Not	having	12	months	of	follow-up	
was	an	exclusion	criteria Yes Appropriate	statistical	analysis

Heins	et	al.		 UC

"Exclusion	of	patients	in	order	to	
focus	on	a	group	of	claimants	for	

whom	early	opioid	use"	is	
controversial,	not	according	to	select	
patients	naive	for	long-term	opioid	

use

Yes
Long-term,	short-term	opioid	use	
and	non-users		groups	definitions	

were	clearly	defined
Yes

4,25	years	of	average	follow-up	is	
meaningfull	according	to	long-term	

opioid	use	definition
Yes 4,25	years		(51	months)	of	average	

duration	of	follow-up Yes

Adjusting	for	time	in	system	
potential	(used	to	control	for	
possible	non-random	data	

censoring)	(supplementary	file)

Yes Appropriate	statistical	analysis

Kulshrestha	et	al. UC

Effort	was	made	to	include	only	those	
who	had	unequivocal	documen-	

tation	of	continued	opioid	analgesic	
use.	Exclusion	was	not	performed	to	
select	patient	naive	for	long-term	

opioid	use

Yes
Chronic	opioid	use	and	non	
chronic	opioid	use	groups	

definitions	were	clearly	defined
Yes

12	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition
Yes 12	months	follow-up	require	to	assess	

long-term	outcome NA 12	months	follow-up	required		to	
assess	long-term	outcome Yes Appropriate	statistical	analysis

Lalic	et	al.	 Yes
Naive	users	only:	"no	preceding	

opioid	dispensings	in	the	12	months	
prior	to	the	initial	opioid	dispensing"

Yes
Persitent	opioid	users	and	non	

persistent	users		groups	
definitions	were	clearly	defined

Yes
12	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition
Yes 12	months	follow-up	require	to	assess	

long-term	outcome NA 12	months	follow-up	required	to	
assess	long-term	outcome Yes Appropriate	statistical	analysis

Richardson	et	al. Yes
Naive	users	only:	"no	use	of	opioids	in	

the	6	months	prior	to	the	first	
qualifying	pain	diagnosis"

Yes
Chronic,	non-chronic	use	and	non-
users	groups	definitions	were	

clearly	defined
Yes

18	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition
Yes 18		months	follow-up	require	to	assess	

long-term	outcome NA 18	months	follow-up	required		to	
assess	long-term	outcome Yes Appropriate	statistical	analysis

Thielke	et	al. Yes

Confirmed	opioid	initiators	by	
interviews	and	by	pharmacy	claims	
"must	not	have	filled	an	opioid	

prescriptio	with	a	days’	supply	that	
extended	into	the	30-day	period	
before	the	date	of	the	index	

prescription"

Yes
Continuing	opiois	users	and	non-
continuing	opiois	users	groups	
definitions	were	clearly	defined

Yes
12	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition
Yes 	12		months	follow-up	require	to	assess	

long-term	outcome NA 12	months	follow-up	required		to	
assess	long-term	outcome Yes Appropriate	statistical	analysis

Thornton	et	al. Yes

To	ensure	that	we	captured	
individuals	who	were	free	of	opioid	
use	at	baseline,	we	used	the	first	
prescription	date	between	January	

2007	and	May	2015.

Yes

Incident	chronic	opioid	therapy	
group	and	non-incident	chronic	
opioid	therapy	group	were	

clearly	identified

UC

4	months	of	follow-up	is	meaning-full	
according	the	main	definition	of	long-
term	use	(90	or	120	days),	but		not	

according	other	definitions

Yes 4	months	follow-up	require	to	assess	
long-term	outcome NA 4	months	follow-up	required	to	

assess	long-term	outcome Yes Appropriate	statistical	analysis
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Barnett	et	al. Yes
No	fills	of	prescription	opioid	within	6	
months	visible	in	the	VA	system	prior	

to	the	index	ED	visit
Yes

Low	and	high-intensity	
prescribers	groups	were	clearly	

defined
Yes

12	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition,	a	sensitivity	analysis	on	18	
months	was	also	performed

Yes
	12		months	follow-up	require	to	assess	

long-term	outcome
NA

12	months	follow-up	required	to	
assess	long-term	outcome

Yes Appropriate	statistical	analysis

Bennett	et	al. Yes
	Only	to	patients	who	did	not	fill	an	
opioid	prescription	in	the	11	months	
prior	to	the	perioperative	period

Yes
Persitent	opioid	users	and	non	

persistent	users		groups	
definitions	were	clearly	defined

Yes
6	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition
Yes

	6		months	follow-up	require	to	assess	
long-term	outcome

NA
	6		months	follow-up	required	to	

assess	long-term	outcome
Yes Appropriate	statistical	analysis

Gibson	et	al. Yes
Logistic	regression	model	were	

performed	adjusting	for	important	
confounders

UC

Definition	is	based	on	the	
commonly	used		definition	of	long-

term	use	(≥	90	days	
continuoulsy)	but	do	not	take	
into	account	cumulative	days	

definition

Yes Statistical	analysis	appropriate - - - - - -

Harris	et	al. Yes

Exclusion	of	patients		who	had	filled	
an	opioid	prescription	or	received	a	
diagnosis	of	aBP	in	the	3	months	prior	

to	the	index	visit

Yes
Long-term	and	non	long-term	
opioid	users	groups	definitions	

were	clearly	defined
Yes

9	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition
Yes

270	days		(9	months)	of	average	
duration	of	follow-up

NA
120	days	of	follow-up	required	to	

assess	long-term	outcome
Yes Appropriate	statistical	analysis

Hedenmalm	et	al. Yes

Incident	tramadol	exposure	was	
defined	as	a	prescription	for	tramadol	
in	a	patient	with	at	least	365	days	of	
observation	with	no	prescription	
within	the	previous	365	days

Yes
Long-term	and	non	long-term	
opioid	users	groups	definitions	

were	clearly	defined
Yes

120	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition
UC

No	informations	on	follow-up	
completion

No
Analysis	not	considering	the	lenght	

of	follow-up
Yes Appropriate	statistical	analysis

Chui	et	al.	 Yes
Logistic	regression	model	were	
performed	adjusting	for	identified	

confounders
UC

Definition	is	based	on	the	
commonly	used		definition	of	long-

term	use	(≥	90	days	
continuoulsy)	but	do	not	take	
into	account	cumulative	days	

definition

Yes Statistical	analysis	appropriate - - - - - -

Lovejoy	et	al. Yes
Logistic	regression	model	were	
performed	adjusting	for	identified	

confounders
UC

Definition	is	based	on	the	
commonly	used		definition	of	long-

term	use	(≥	90	days	
continuoulsy)	but	do	not	take	
into	account	cumulative	days	

definition

Yes Statistical	analysis	appropriate - - - - - -

Lee	et	al. Yes

For	the	analyses	examining	predictors	
of	chronic	opioid	use,	we	excluded	
those	who	reported	prevalent	opioid	

use	at	study	entry

Yes
Chronic	opioid	use	and	non	
chronic	opioid	use	groups	

definitions	were	clearly	defined
Yes

15	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition
Yes

3.1		years		(37.2	months)	of	average	
duration	of	follow-up

Yes
Exclusion	criteria:	all	participants	of	
Corrona	cohort	with	RA	who	had	≥	

90	days	of	follow-up.
Yes Appropriate	statistical	analysis

Adogwa	et	al. No
It	is	not	specified	if	participants	were	
naive	for	long-term	opioid	at	the	start	

of	the	study
Yes

Prolonged	opioid	users	and	non	
prolonged	opioid		users		groups	
definitions	were	clearly	defined

Yes
24	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition
Yes

	24		months	follow-up	require	to	assess	
long-term	outcome

NA
	24		months	follow-up	require	to	

assess	long-term	outcome
Yes Appropriate	statistical	analysis

Cicowski	et	al. No
It	is	not	specified	if	participants	were	
naive	for	long-term	opioid	at	the	start	

of	the	study
Yes

Chronic	opioid	use	and	non	
chronic	opioid	use	groups	

definitions	were	clearly	defined
Yes

120	months	of	follow-up	is	meaningfull	
according	to	long-term	opioid	use	

definition
UC

No	informations	on	follow-up	
completion

No
Analysis	not	considering	the	lenght	

of	follow-up
Yes Appropriate	statistical	analysis
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Table 5. Results of prevalence and/or incidence estimates and LTPO use definitions of included studies (N=64) 

Study reference Targeted population Long-term use definition 
Naive 

opioid users 
(Yes/No) 

Incidence per 10,000 
person year 

Prevalence per 
10,000 person 

Boudreau  et al. 
(291) Noncancer pain 

 
Episodes lasting longer than 90 days that had 120+ total days supply of 
dispensed medication or 10+ opioid prescriptions dispensed within a given 
year were classified as long-term opioid episodes. 

Yes  
From 1997-2005 
GH: 468 /10,000 
KPNC: 392 /10,000 

Deyo et al. (292) Noncancer and non palliative care Patients with at least six fills during this period were considered to have 
initiated long-term opioid use. 

Yes 41.6 
 

Skurtveit et al. 
(293) New users of weak opioid for nonmalignant pain 

Persistent users of opioids if they received opioids each year from 2005 to 
2008 and, in addition, in 2008 received more than 365 DDDs of opioids, 
which means 1 DDD/day all days. 

Yes 0.6 
 

Alam et al. (294) Patients discharged alive after low-pain short-
stay surgery hospitalizations 

Long-term opioid use was defined as an additional claim for any opioid 
within 60 days of the 1-year anniversary date (eg, 305-425 days after the 
index date) 

Yes 
Early opioid users: 30.4 
Non-early opioid users: 
21.4  

Richardson et al. 
(295) 

Adolescents and young adults with chronic pain >90 days of opioid use within a 6-month period with no gap in use of >30 
days. 

No 3.0   

Dobscha et al. 
(296) 

Patients with Persistent Non-Cancer Pain Patients prescribed opioid medications for 90 or more consecutive days 
(COT) 

Yes 40.7 
 

Chevalier et al. 
(297) Non cancer population in UK and Germany Chronic users (183 days and above) Yes 

UK: 35.6 
Germany: 10.5  

Fredheim et al. 
(298) 

People with chronic nonmalignant pain  

Wide definition: an opioid quantity of >180 DDD or 4500 OMEQ during 365 
days, with prescriptions in at least 3 of 4 quarters of the year. Strict definition: 
an opioid quantity >730 DDD or 18,000 OMEQ with at least 10 prescriptions 
distributed in all quarters of the year. 

No 
Complete population: 
3.1 
CNCP: 9.2 

 

Kulshrestha et al. 
(299) Post-kidney transplantation 

Active use of opioid analgesics at all the three time intervals or first two time 
intervals if the patient had an event (death and/or graft loss) between three and 
12 months. 

No 94.9   

Morden et al. 
(300) Disabled Medicare Beneficiaries Chronic opioid users: 6 or more fills.  No 39.2  

Anderson et al. 
(301) 

Lumbar fusion surgery for degenerative disc 
disease (DDD) and discogenic low back pain 
(LBP) 

Chronic opioid therapy (COT) as being supplied opioid analgesics for more 
than 1 year after the immediate 6-week postoperative period. 

No 159.4   

Buckley et al. 
(302) 

Children with/without Inflammatory Bowel 
Disease (IBD) At least 3 drug claims during the 2-year study period No 

Controls: 9.4 
IBD: 23.1   

Halbert et al. 
(303) 

Population with and without Mental Health 
Disorders (MHD) 

Long term opioid therapy as having >=3 opioid prescriptions Yes 
MHD: 181.3 
non-MHD: 108.3  

Al Dabbagh  et 
al. (304) 

Femoral shaft fracture Patients continued to receive dispensed prescriptions for opioids for over 6, 
12 months or 18 months 

No 
 6 months: 364.8 
12 months: 129.7 
18 months: 56.7  
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24 months: 26.6 

Bedson et al. 
(305) 

Musculoskeletal condition 

At least 3 opioid prescriptions issued within a 90-day period from the date of 
the new opioid prescription.  An episode of long-term opioid use ended when 
there was a gap of 6 months or more without an opioid prescription. The end 
date of a long-term opioid episode was set at 28 days after the issue of the last 
prescription 

Yes 2002 : 42.4 (41.2-43.6) 
2013: 55.8 (54.5-57.1) 

 

Heins et al. (306) US workers with back injuries or shoulder 
injuries 

Average of at least one prescription per month for 3 months or at least three 
consecutive prescription refills with less than 1 month between refill 

No Back injuries: 25.3 
Shoulder injuries: 26.2 

  

Inacio et al. (307) Total hip arthroplasty 

Chronic opioid use was defined as having any number of opioid prescriptions 
or dosing for at least 90 days continuously, or opioid prescriptions for 120 
non-consecutive days. New chronic users: were those who did not have 
chronic use prior to their THA.  Persistent chronic opioid users: were those 
with chronic opioid use before 
and after surgery. 

No 43.0 

 

Kim et al. (308) Total Knee Arthroplasty 
 
Patients who were identified as persistent chronic opioid users at 6 months 
after TKA 

No 113.4 
 

Lovejoy et al. 
(309) 

Veterans with chronic pain and history of 
substance use disorder 

≥90 d duration No   2290 

Mudumbai et al. 
(310) Veterans post surgery Short-acting opioid group with total day supply>90 days) No 153.6  

Sani et al. (311) non-cancer pain 

Persistence pattern is defined based on different levels of dispensed opioid 
amounts, number of prescriptions and the number of quarters out of the year 
in which prescriptions were dispensed. The strict definition describes a typical 
patient using opioids to achieve a continuous serum concentration in the 
therapeutic range, the intermediate definition represents a typical patient using 
opioid daily but not around the clock and the wide definition describes a 
typical patient who uses opioids for at least half of the days in a year.  

No 37.5 

 

Smolina  et al. 
(312) 

NonCancer 
Non Palliative Care 

 
A patient had to have filled one or more prescriptions containing at least 90 
days of opioid therapy, with no gaps in prescriptions (periods during which 
previous prescriptions would have run out if taken consecutively) lasting 
longer than 182 days (six months). 
 
Episode start: At dispense of a first prescription of opioid with no opioid  in 
the previous 6 months. Episode end: the date when the dispensed supply 
would have run out for the last prescription after which there was a minimum 
of six months with no further opioid dispensations.  
 
Episode category defined frequency of use by percentage of days covered:  
chronic users (50%–89%); every-day users (≥90%). 

Yes 28.7 
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Alghnam et al. 
(313) Patient with /without incident traumatic injury 

Opioid use in more than one round (at least 8 months) following round 2 (ie, 
opioid use in rounds 3, 4, etc) Yes 7.5   

Anthony et al. 
(314) 

Anterior Cruciate Ligament Reconstruction Those who had filled an opioid prescription 3, 9 or 12 months after ACLR Yes 
3 months: 241.3 
9 months: 55.2 
12 months: 39.3  

Birke  et al. (315) Adult (16 years or older) Danish citizens Individuals, who had been dispensed at least one prescription in six separate 
months within a year 

Yes CNCP: 90 
Non CNCP: 20  

Callinan  et al. 
(316) 

Non cancer pain 
opioid users 

>90 days No 703.4 
 

Chen  et al. (317) 

Systemic Inflammatory Diseases (SID);  
Rheumatoid arthritis (RA); Systemic lupus 
Eythematosus (SLE); Ankylosing spondylitis 
(AS);  Psoriatic arthritis (PsA) 

> 90 days No 

RA: 158.3 
SLE: 133.3 
PSA: 125.0 
AS: 208.3 

 

Cichowski et al. 
(318) 

Chronic Pelvic Pain (CPP) in the women veteran  
population 

The use of opioids on a daily or intermittent basis for 90 or more calendar 
days. 

No 24.0   

Connolly et al. 
(319) 

Lumbar Fusion Surgery for degenerative spine 
conditions, post-laminectomy or as a refusion 
procedure 

Long-term opioid use:  ≥365 days of opioid prescriptions dispensed in the two 
years following surgery 

No 122.3 
 

Deyo  et al. (320) Back Pain Patients ≥120 days or >90 days with 10 or more fills No 312.8  

Shah et al. (321) Opioid naive patients 
Patients who continued opioid use for ≥12 months were those who did not 
meet our definition of opioid discontinuation prior to the 12 months period 
following their first opioid prescription. 

Yes 38.9 
 

Stark et al. (322) Post-surgical 
Persistent post-surgical opioid use was defined as prescription or over-the-
counter opioid use greater than 90 days after surgery Yes 172.6  

Thielke et al. 
(323) 

Patients with chronic noncancer pain 
Continuing opioid use at 1 year from electronic pharmacy data. This was 
defined as 30 or more days’ supply of opioids dispensed during the 120 days 
before the 12-month time point. 

Yes 387.1   

Adogwa  et al. 
(324) 

Degenerative conditions of the lumbosacral 
spine who underwent lumbar decompression and 
fusion procedure 

Patients with prolonged (>1 year) 
opioid use after fusion No 274.7   

Anciano et al. 
(325) 

total Hip Arthroscopy (THA) New prescription for an opioid pain medication between 3 and 6 months 
following the procedure. 

No 456.7   

Bertenthal et al. 
(326) 

Postconcussive symptoms from traumatic brain 
injury in combat veterans 

Long-term opioid therapy was defined as being prescribed ≥90 consecutive 
days of opioid medications during any 110-day period in the year following 
CTBIE.  
(patients with episodic patterns of opioid use who had received 90 or more 
days of opioids, but lacked 90 continuous days of prescribed opioids during 
the year following CTBIE) 

Yes 27.7 

 

Bolarinwa et al. 
(327) 

Patient who underwent primary THA 
Prolonged postoperative narcotic use was defined as a patient filling a 
prescription for a narcotic pain medicate between 3 and 6 months 
postoperatively. 

No 25.1 
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Cancienne et al. 
(328) 

Total Knee Arthroplasty 
Prolonged postoperative narcotic use was defined as a patient filling a 
prescription for a narcotic pain medicate between 3 and 6 months 
postoperatively. 

No 29.2 
 

Chui et al. (329) 
Musculoskeletal disorders in payer groups: both 
CMS and VHA/ only CMS/only VHA  claims 

Long-term opioid prescriptions, defined by >90 days of prescribed opioid 
therapy and overlap of concurrent opioid prescriptions in 2010. No 

Both: 3.9 
CMS: 12.6 
VHA: 6.5 

  

Fritz et al. (330) 
Low Back Pain (LBP) with a new physician 
consultation 

≥ 120 days or > 90 days with 10 or more fills during the 1-year follow-up 
period Yes 202.7   

Hernandez et al. 
(331) 

Total Knee Arthroplasty in opioid naive users 
and non-naive opioid users Remaining on opioids at latest follow-up Yes/No 51.1  

Hunnicutt et al. 
(332) 

Long-stay nursing homes (NHs) residents Long-term: ≥90 days cumulative use during the 120 days No 269.4 
 

Lalic et al. (333) Non-cancer patients 

Patients dispensed opioids only at baseline were all categorized as non-
persistent users;  
Groupe based trajectory modelling undertaken on cohort of people with > 1 
month covered in the 12 months follow-up period to determine persistent 
users.  

Yes 21.8   

Politzer et al. 
(334) 

Total Knee Arthroplasty in opioid naive users 
and non-naive opioid users 

Chronic opioid users were defined as those patients who were prescribed any 
opioids for over 6 contiguous months postoperatively in each cohort.  Yes 88.8  

Steiner et al. 
(335) 

Knee Arthroscopy Prolonged postoperative narcotic use was defined as having at least 1 new 
narcotic prescription provided between 3 and 6 months after knee arthroscopy 

No 376.8 
 

Taqi et al. (336) Knee Osteoarthritis 

An episode of long-term opioid prescribing was defined as at least 3 
prescriptions issued within a 90-day period from the date of opioid initiation 
(date of first opioid prescription after the incident KOA diagnosis, or the date 
of first prescription in a treatment episode inclusive of diagnosis date). 

Yes 288.3 

 
Thornton et al. 
(337) Working-Age adults in the United States 

At least a 90-day supply of opioids during the follow-up period (ie, 120 days 
after the index date). Yes 33.4   

Barham et al. 
(338) 

Patients who underwent vasectomy, opiod users 
and non-opioid users 

New persistent opioid use was defined as at least 1 opioid prescription 
between 90 and 180 days from vasectomy in patients who did not fill an 
opioid prescription within the 90 days prior to vasectomy and who received 
an opioid prescription for pain control after vasectomy. 

Yes 

Pre-vasectomy opioid 
users: 130.7 
Pre-vasectomy 
nonopioid users: 26.5  

Barnett et 
al.(339) 

Opioid naive patient at ED visit 

Long-term opioid use, defined as > 180 days of opioids supplied in the 12 
months after an index ED visit, excluding prescriptions within 30 days after 
the index visit since the likelihood of getting an opioid in that period is 
directly related to the OPR of the provider seen. 

Yes 

Low intensity 
prescribers: 12.5 
High intensity 
prescribers: 9.7 

  

Basilico et 
al.(340) 

Surgically treated traumatic musculoskeletal 
injuries patients 

Prolonged opioid use: receipt of at least one opioid prescription within 90 
days of injury presentation and another within 90 to 180 days postoperatively Yes 688.3  

Beliveau et al. 
(341) Elderly opioid initiators 

Chronic opioid use: 90 consecutive or 120 cumulative days with an active 
opioid prescription during the 12-month follow-up Yes 38.4  

Bennett et al. 
(342) 

Patient who underwent a body contouring 
surgical procedure  

Persistent opioid use was the primary outcome, defined as continued 
prescription fills between 90 and 180 days after discharge, among those 
patients who had filled an opioid prescription in the perioperative period 

Yes 102.2   

Birke et al.(343) Adult (16 years or older) Danish citizens with Individuals, who had been dispensed at least one prescription in six separate Yes 11.2  
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and without CNCP months within a year. 

Desai et al. (344) 
Patients who underwent total joint replacement 
(TJR):  severe osteoarthritis patients 

We defined long-term opioid use for each patient in a 360 days period 
immediately preceding TJR based on prescription dispensing for any opioid 
with day supply totaling ≥ 90 days 

No 138.2  

Gibson et al. 
(345) 

Women veterans aged 45-64 with chronic non-
cancer pain 

Long-term opioids were defined as prescribed oral opioid medications for ≥ 
90 days over the observed period, 

No   5,050 

Goplen et 
al.(346) 

 Patients with chronic noncancer pain secondary 
to end-stage knee arthritis 

Patients who had 90 days or more of continuous opioid dispensing within 180 
days before TKA Yes 

Fixed model: from 36.7 
to 121.7  

Harris et al.(347) Primary care patients who were prescribed 
hydrocodone or oxycodone for acute back pain 

 Long term opioid use if the prescription dates spanned at least 90 days from 
the initial prescription to the run-out date of the last prescription, and included 
at least 120 days’ supply or 10 fills 

Yes 89.3   

Hedenmalm et al. 
(348) 

Adult patients-prescribed tramadol Continuous treatment episode of 366 days or longer Yes France: 24.1 
Germany: 21.4 

  

Hirji et al.(349) Opioid users Chronic opioid usage was defined as having active opioid prescription beyond 
90 days following the surgery 

Yes 48.0 
 

Lee et al. (350) Rheumatoid arthritis patients 
Documentation of opioid use on patient questionnaires from ≥ 2 consecutive 
Corrona visits. 

Yes (for 
predictive 
analysis 

only) 

  
2012: 740 
2015: 160 

Musich et 
al.(351) 

Elderly Chronic opioid use was defined as ≥2 prescriptions and >90 days’ supply of 
opioids 

Yes 35.6   

Rogero et al. 
(352) 

Patients undergoing outpatient Hallux Valgus 
correction procedures 

Prolonged opioid use as a patient filling an opioid prescription 90 to 180 days 
after the index procedure 

Yes 24.3  

Agarwalla et al. 
(353) 

Patient who underwent primary THA due to 
Osteoarthitis (OA) or Hip Fracture  (HF) 

Prolonged postoperative narcotic usage was defined as a patient filling a 
narcotic prescription between 3 and 6 months postoperatively. Patients filling 
prescriptions beyond 6 months were excluded to avoid patients who may have 
had additional 
surgeries or injuries that required narcotic use that was unrelated to the THA. 
Furthermore, patients filling narcotic prescriptions prior to 3 months 
postoperatively were also excluded because acute periprosthetic joint 
infection typically occurs within 3 months of THA and patients may fill 
additional narcotic pain medications to provide pain relief from the infection 

No 
OA: 510.5 
HF: 461.8  

Young et al. 
(354) 

Pelvic organ prolapse (POP) and stress 
incontinence (SUI) surgery 

Continuous: at least one monthly opioid prescription after surgery at 12 
motnhs postop 
Sensitivity analysis: opioid prescription between 90 and 180 days after 
hysterectomy 

Yes 
 
Continuous: 0.2 
Sensitivity: 65.7 

 



  
 

67 
 
 

FIGURES 

 

 
Figure 1. Forest plot of female sex associated with LTPO use vs non-LTPO use.  

Odds Ratio (OR) for individual observational studies with 95% confidence interval (CI) is presented; arrow 

indicates that the CI exceeds the limits of the graph. An estimate of the weight of each observational study in 

pooled ORs is reported as a percentage and graphically (black square size); pooled OR is presented by a black 

diamond; statistical heterogeneity across studies was evaluated using the Q statistic (p<0.10 considered statistically 

significant), and the proportion of the total variation contributed by the between-study variance was estimated 

using I2 statistics. 

 

 

 
Figure 2. Forest plot of headache indication associated with LTPO use vs non-LTPO use.  

Odds Ratio (OR) calculated for individual observational studies with 95% confidence interval (CI) is presented; 

arrows indicate that the CI exceeds the limits of the graph. An estimate of the weight of each observational study in 

pooled ORs is reported as a percentage and graphically (black square size); pooled OR is presented by a black 

diamond; statistical heterogeneity across studies was evaluated using the Q statistic (p<0.10 considered statistically 

significant), and the proportion of the total variation contributed by the between-study variance was estimated 

using I2 statistics. 

. 
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Résumé en français :  
Contexte et justification : La prescription à long terme d’opioïdes dans la population non cancéreuse est très 

controversée avec un rapport bénéfices risques complexe. L'identification des facteurs associés à la prescription à 

long terme peut être utile comme outil de décision pour les cliniciens lorsqu'ils initient ou poursuivent un 

traitement par opioïdes. Objectif : Estimer l'incidence de la progression vers la prescription d'opioïdes à long terme 

chez les patients non cancéreux qui initient un traitement et identifier les facteurs associés. Schéma : Revue 

systématique et méta-analyse. Recherche : Medline et Embase ont été consultées du 1er janvier 2009 au 15 janvier 

2020.  Des sources supplémentaires ont été investiguées par des recherches pragmatiques. Sélection : Les études 

observationnelles sur la prescription à long terme d'opioïdes dans la population non cancéreuse de tous âges et 

présentant une définition de prescription à long terme, des estimations de l'incidence et/ou des facteurs associés 

étaient admissibles. Deux auteurs ont sélectionné indépendamment les titres et les résumés, les conflits étant 

résolus par un troisième auteur. Extraction et analyse statistique : Les données ont été extraites par un auteur et 

validées par un deuxième auteur. La qualité méthodologique des études individuelles a été évaluée à l'aide des 

outils JBI. Pour les facteurs de risque potentiels étudiés dans au moins deux études, une méta-analyse des mesures 

de risque ajustées a été réalisée en utilisant un modèle à effet aléatoire, et exprimée sous la forme d’OR avec un IC 

à 95%. L'hétérogénéité statistique des estimations a été évaluée à l'aide des statistiques I2. Résultats : Un total de 

64 études d'observation comprenant de 96 à 1 353 902 patients non cancéreux ont été incluses dans la revue 

systématique. Parmi les utilisateurs d'opioïdes, l'incidence de la progression vers la prescription à long terme 

variait de 0,2 à 703,4 pour 10 000 personnes années (médiane : 41,6), l'incidence la plus élevée étant observée dans 

le contexte post-chirurgical. Les facteurs associés à la consommation à long terme étaient : l'obésité (RC 1,32, 95 

% IC 1,23-1,42), le tabagisme (1,60, 1,42-1,80), l'anxiété (1,36, 1,14-1,61) et la prescription pour "toute douleur" 

(1,64, 1,39-1,95), sans aucune preuve d'hétérogénéité statistique entre les études. Dans les analyses en sous-

groupes basées sur les caractéristiques sociodémographiques, la définition et la qualité des études, le sexe 

masculin, les troubles psychiatriques, les antécédents de dépendance et l'indication pour des douleurs dorsales 

étaient également des facteurs associés. Conclusion : Cette étude a démontré que la prescription d'opioïdes à long 

terme est fréquente, en particulier en contexte post-chirurgical. Des facteurs associés ont été identifiés, dont 

certains pourraient être intégrés à la pratique médicale.   
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