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The purpose of this systematic review was to identify the instruments used in original articles to measure quality of life (QOL) or health-related QOL (HRQOL) in gambling-disorder patients and to assess their suitability.

The systematic literature search to identify QOL/HRQOL instruments used among gamblingdisorder patients was performed in PubMed, Embase and PsycINFO databases up to November 2018. A meta-analysis was performed to study the effect size of the QOL/HRQOL instruments and gambling outcomes after an intervention.

Thirty-five studies were included. Seven types of instruments aiming at measuring QOL/HRQOL were identified. These instruments explored twenty-six domains. The instruments used were not properly validated in the studies. Most of the clinical trials reported a significant difference in QOL/HRQOL between pre-and post-intervention. These results were concordant with gambling outcomes but had a smaller effect size than gambling outcomes.

The currently used general instruments are efficient to measure a significant change after an intervention but might not evaluate specific areas of health related QOL impacted by gambling disorders

INTRODUCTION

Problem gambling is characterized by a persistent and recurrent problematic gambling behavior leading to clinically significant impairment or distress [START_REF] Browne | Gambling transitions among adult gamblers: A multi-state model using a Markovian approach applied to the JEU cohort[END_REF].

However treatment outcomes in this field remain poorly defined and are measured inconsistently across studies [START_REF] Pickering | Measuring treatment outcomes in gambling disorders: a systematic review[END_REF]. This is probably due to no consensual definition of recovery, as remission is only defined by no diagnostic operatory criterion during twelve months (American Psychiatric Association, 2013). Moreover, the course of the disease can vary deeply from one subject to another, as attests DSM-5 specification of the diagnosis "episodic" or "persistent". Gambling disorder does not follow a linear course over time [START_REF] Browne | Gambling transitions among adult gamblers: A multi-state model using a Markovian approach applied to the JEU cohort[END_REF][START_REF] Laplante | Stability and progression of disordered gambling: lessons from longitudinal studies[END_REF][START_REF] Slutske | The natural history of problem gambling from age 18 to 29[END_REF]. A wide range of outcome measures is used in gambling disorder research [START_REF] Walker | A framework for reporting outcomes in problem gambling treatment research: the Banff, Alberta Consensus[END_REF]. A recent systematic review identified sixty-three different outcome measures in gambling disorder studies [START_REF] Pickering | Measuring treatment outcomes in gambling disorders: a systematic review[END_REF]. Their authors recommend developing a multidimensional scale that could assess the efficacy of an intervention in various domains of functioning [START_REF] Pickering | Measuring treatment outcomes in gambling disorders: a systematic review[END_REF]. Earlier, the Banff Consensus provided a framework with the minimum features of reporting efficacy of intervention and came to support the relevance of quality of life assessment in gambling disorder, in complement with the reduction of gambling behavior and the reduction of problems caused by gambling [START_REF] Walker | A framework for reporting outcomes in problem gambling treatment research: the Banff, Alberta Consensus[END_REF].

In 1993, the World Health Organization defined quality of life (QOL) "as an individual's perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns. It is a broad ranging concept affected in a complex way by the person's physical health, psychological state, level of independence, social relationships, and their relationship to salient features of their environment" [START_REF] Szabo | The World Health Organization Quality of Life (WHOQOL) assessment instrument[END_REF]. Two types of QOL instruments are usually used: (i) general QOL instruments exploring overall QOL regardless of any health condition and (ii) health-related QOL (HRQOL) classically involving four areas: physical, physical well-being, psychological state and social relations [START_REF] Leplège | Les Mesures de la Qualité de Vie[END_REF]. On one hand, "quality of life" describes a subjective feeling of satisfaction with life in domains of importance to the subjects. On the other hand, "health-related quality of life" reports a subjective perception of the impact of the disease and its treatment(s) on daily life, physical, psychological and social functioning and well-being [START_REF] Leidy | Recommendations for evaluating the validity of quality of life claims for labeling and promotion[END_REF].

QOL has been discussed in the medical literature since the 1960s [START_REF] Elkinton | Medicine and the quality of life[END_REF]. It became increasingly important in heath care to measure outcomes beyond morbidity and biological functioning [START_REF] Karimi | Health, Health-Related Quality of Life, and Quality of Life: What is the Difference?[END_REF]. The practice of medicine is often based on the identification and management of symptoms, while patients' expectations go beyond management of symptoms: they are looking for optimal well-being [START_REF] Luquiens | Patient preferences and perspectives regarding reducing alcohol consumption: role of nalmefene[END_REF]. In addiction, QOL assessment matches with the treatment goal of enhanced client functioning and predict treatment adherence [START_REF] Laudet | The case for considering quality of life in addiction research and clinical practice[END_REF]. Moreover, participants with addiction at all stages of recovery expressed concerns about multiple areas of functioning [START_REF] Laudet | Don't wanna go through that madness no more: quality of life satisfaction as predictor of sustained remission from illicit drug misuse[END_REF]. QOL is often included as a secondary endpoint in clinical trials, reflecting patients' feelings and functioning and the impact of their health condition beyond simple symptom assessment [START_REF] Carr | Measuring quality of life: Is quality of life determined by expectations or experience?[END_REF]. In 2006, Walker et al. stressed that there was a lack of evaluated or validated psychometric instruments assessing QOL in gambling disorder [START_REF] Walker | A framework for reporting outcomes in problem gambling treatment research: the Banff, Alberta Consensus[END_REF] whereas evaluated or validated psychometric instruments assessing QOL do exist in substance use disorders [START_REF] Luquiens | Validation of a new patient-reported outcome instrument of health-related quality of life specific to patients with alcohol use disorder: the Alcohol Quality of Life Scale (AQoLS)[END_REF][START_REF] Neale | DEVELOPMENT AND VALIDATION OF "SURE": A PATIENT REPORTED OUTCOME MEASURE (PROM) FOR RECOVERY FROM DRUG AND ALCOHOL DEPENDENCE[END_REF].

The purpose of this review was (i) to identify the instruments used in original articles to measure QOL/HRQOL in subjects with a gambling disorder in all original articles and then (ii) to assess the suitability of these instruments (reliability, content validity, effect size) in the gambling disorder field.

MATERIAL AND METHODS

The systematic review was conducted independently using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement guidelines for systematic reviews [START_REF] Liberati | The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate health care interventions: explanation and elaboration[END_REF] . Our review project was registered in PROSPERO database.

Our project began in 2016. Since then, we have updated our review and implemented it with a meta-analysis. So we have updated our record in PROSPERO database (https://www.crd.york.ac.uk/PROSPERO/#recordDetails).

Selection criteria

Articles were included if they were (i) original articles aiming at assessing QOL/HRQOL in problem or pathological gambling/gambling disorder subjects and using an instrument designated to measure QOL/HRQOL by the authors as an outcome and (ii) if subjects were over 18 years old. We excluded (i) articles with subjects that did not fulfill problem or pathological gambling/gambling disorder criteria and (ii) articles with Parkinson disease subjects.

Data sources

The systematic literature searched to identify original studies using QOL instruments in problem gambling was performed in the following electronic databases: PsycInfo (Ovid), MEDLINE (using PubMed platform), and Embase (Ovid).

Literature search strategy

A systematic literature search was conducted among peer-reviewed journals from 1950 to November 2018 in these three electronic databases. The search strategy included a combination of the following relevant keywords: "quality of life", "pathological gambling", "gambling disorder" and "problem gambling". The search was conducted to identify original studies that reported the use of QOL/HRQOL instruments in gambling in any country.

Electronic database searches were limited to English-language publications.

Study selection

The study selection process was comprised of the following two phases. First, titles and abstracts of all potentially relevant publications were carefully screened and reviewed for eligibility according to inclusion and exclusion criteria by two authors (AL and NB). Secondly, the full texts of studies selected at the first step were obtained and reviewed for eligibility, using the same inclusion and exclusion criteria as in Level 1, by the same researchers. When necessary, we contacted authors of relevant studies to obtain additional information, article texts, and resolve questions about eligibility. If there were disagreements between the two authors in terms of selection of articles at the abstract level/ article level, discrepancies were resolved by consensus. Finally, with the same method, we systematically conducted any search of the reference list of the included studies

Data extraction

Data were extracted from the full text of articles by both the two investigators working independently. Data extracted included the following items: aim, research question, design and setting, sample characteristics, intervention, instrument used to assess QOL/HRQOL and result(s) on QOL/HRQOL. For epidemiological studies, the main outcome measure nature and results were extracted. For trials, we extracted whether QOL/HRQOL was a primary or secondary endpoint and the other endpoint nature and results. The data were summarized in Tables 2 (see in results section).

Psychometric properties of the instrument (reliability, content validity, effect size) in gambling population were also extracted. The QOL/HRQOL instruments are generally tested for two types of reliability: (i) the internal consistency measured by Cronbach's alpha and (ii) the test-retest reliability estimated by Pearson correlation coefficient. The content validity refers to the degree to which an instrument measures the concept it has to measure. We also studied the effect size of these instruments compared with the effect size of gambling behavioral measures (See below: Meta-analysis).

Finally, we analyzed currently used QOL/HRQOL concepts in gambling-disorder subjects. For this purpose, we identified the life domains of these instruments by extracting and examining item concepts, after reviewing all relevant instruments. We have included as many domains as possible but some may overlap.

Meta-analysis

To assess the ability to detect the change of QOL/HRQOL instruments, we also performed a meta-analysis from selected trials. Three trials were excluded due to a lack of data with which to perform the meta-analysis (no sample size or lack of documentation on outcome).

Each of the gambling and QOL/HRQOL pre/post intervention outcomes were analyzed by calculating the Cohen's d effect-size for each trial with the uncertainty of each result being expressed by their 95% confidence intervals (CI). An effect-size of 0.2 to 0.3 is considered to be a "small" effect, around 0.5 a "medium" effect, and above 0.8, a "large" effect [START_REF] Cohen | Statistical power analysis for the behavioral sciences[END_REF]. Consistent with convention, a conservative estimate of r = 0.70 was imputed as the pre-post correlation in the calculation if it was not reported [START_REF] Rosenthal | Meta-Analytic Procedures for Social Research[END_REF][START_REF] Wu | Cognitive Behavioral Therapy for Insomnia Comorbid With Psychiatric and Medical Conditions: A Meta-analysis[END_REF].

Then we calculated the summarized effect-size of gambling outcomes and QOL/HRQOL ones using a random-effects model. Heterogeneity was assessed by calculating the I 2 value. The random-effects model was chosen because of the between trial heterogeneity. The underlying assumption of a random-effects model is that the true effect could vary between studies based on characteristics of the study population or intervention. Indeed, a wide range of gambling and QOL/HRQOL outcomes were used throughout the different included studies. A random-effect model is more conservative because it produces wider confidence intervals for the effect estimates than a fixed-effects model.

Publication bias was assessed using a funnel plot. In case of asymmetry, Duval and Tweedie's Trim and Fill method was used to impute missing studies. A significance level of p<. 05 (twotailed) was used for all analyses [START_REF] Duval | Trim and fill: A simple funnel-plot-based method of testing and adjusting for publication bias in meta-analysis[END_REF].

Finally, we performed a quality analysis of the included randomized controlled trials following the "Cochrane Collaboration's tool for assessing risk of bias" [START_REF] Higgins | The Cochrane Collaboration's tool for assessing risk of bias in randomised trials[END_REF], which includes five risks of bias: 1-selection bias, assessing random sequence generation and allocation concealment; 2-performance bias, assessing blinding of participants and personnel; 3-detection bias, assessing blinding of outcome assessment; 4-attrition bias, exploring for incomplete outcome data; and 5-reporting bias, searching for selective reporting.

All analyses were conducted using the Comprehensive Meta-Analysis statistical program, version 3.0 (Englewood, NJ). HJA and NB extracted the data and performed this metaanalysis.

RESULTS

The search yielded 423 citations, published between 1997 and 2018. Of these, 221 were ineligible after review of the title and abstract. Thirty-five studies were included in this review. The PRISMA flow diagram of the study selection process (Figure 1) shows the reasons for excluding articles. The thirty-five included articles were published between 2002 and 2017. We identified six types of instruments aiming at measure QOL or HRQOL -all instruments self-administered:

 The Medical Outcomes Study Item Short-Form Health Survey (SF) with some different length options for the SF: SF-36 (McHorney et al., 1993;[START_REF] Ware | SF-36 health survey update[END_REF], SF-12 [START_REF] Ware | A 12-Item Short-Form Health Survey: construction of scales and preliminary tests of reliability and validity[END_REF], SF-8 [START_REF] Ware | How to score and interpret single-item health status measures: a manual for users[END_REF] and SF-6D [START_REF] Brazier | The estimation of a preference-based measure of health from the SF-36[END_REF][START_REF] Brazier | Deriving a preference-based single index from the UK SF-36 Health Survey[END_REF],  The European Quality of Life Questionnaire (EQ-5D) and the EQ-Visual analogue scale (EQ-VAS) (EuroQol [START_REF] Group | EuroQol--a new facility for the measurement of health-related quality of life[END_REF][START_REF] Scott | Graphic representation of pain[END_REF],  The World Health Organization Quality of Life Assessment Instrument [START_REF] Szabo | The World Health Organization Quality of Life (WHOQOL) assessment instrument[END_REF] with some length options for the WHO-QOL-BREF and the EUROHIS-QOL 8 item index [START_REF] Schmidt | The EUROHIS-QOL 8-item index: psychometric results of a cross-cultural field study[END_REF],  The Quality of Life Enjoyment and Satisfaction Questionnaire (Q-LES-Q) [START_REF] Endicott | Quality of Life Enjoyment and Satisfaction Questionnaire: a new measure[END_REF],  The Quality of Life Inventory (QOLI) [START_REF] Frisch | Clinical validation of the Quality of Life Inventory. A measure of life satisfaction for use in treatment planning and outcome assessment[END_REF],  The Personal Well Being Index -Adult (PWI-A) [START_REF] Cummins | Developing a National Index of Subjective Wellbeing: The Australian Unity Wellbeing Index[END_REF].

The instruments used most frequently were the SF (n=11), followed by the QOLI (n=10) and WHOQOL (n=6) (Table 1). In the last three years of the search (i.e. 2016, 2017, 2018), the four following instruments were used: the QOLI (n=4), the SF (n=3), the WHOQOL-BREF (n=1) and the Q-LES-Q (n=1) (Table 1). These instruments were initially designed for various purposes and referred to different concepts. The SF instruments were constructed to measure HRQOL. The EQ-5D is a standardized measure of health status, commonly used as a HRQOL instrument. The other instruments were developed to measure QOL. None of these instruments were specifically designed to gambling disorder.

The methods and the results of the thirty-five articles are presented in Tables 2.

Description of the instruments and their psychometric properties

The instruments differed widely in number of domains and items, scaling, scoring and psychometric properties. The complete description of these instruments is provided in Table 3.

The psychometric properties of the included scales have been poorly studied in the gambling population. We report those given in the included articles. The SF-12, SF-8 and SF-6D derive from the SF-36. In a sample of 77 pathological gamblers, internal consistency (Cronbach's alpha) of the SF-12 domains ranged from 0.76 to 0.77, indicating rather good reliability [START_REF] Mcintosh | Treating Problem Gambling Samples with Cognitive Behavioural Therapy and Mindfulness-Based Interventions: A Clinical Trial[END_REF]. No more psychometric properties have been reported in the gambling population for SF scales. In a sample of 139 individuals diagnosed with gambling disordered, internal consistency of the WHOQOL-BREF domains measured ranged from 0.66 to 0.84, indicating rather good reliability [START_REF] Oei | Cognitive and Psychosocial Variables Predicting Gambling Behavior in a Clinical Sample[END_REF]. In a sample of 260 alcoholdependent, 282 drug-dependent, and 132 pathological gambling outpatients, internal consistency of the PWI was 0.87 [START_REF] Manning | An exploration of quality of life and its predictors in patients with addictive disorders: Gambling, alcohol and drugs[END_REF]. To the best of our knowledge, psychometric properties of EQ-5D, QOLI and Q-LES-Q have not been reported in the gambling-disordered population.

Analysis of the current concept of quality of life in gambling-disordered subjects

The twenty-six domains investigated by the QOL/HRQOL instruments of the included articles are presented in Table 4. We categorized these domains into the following broader categories: relationships with others, activities, physical state, psychological state, financial concerns, medical care and satisfaction with life. Some disparities can be noticed between the different instruments on the assessed areas. Most of the instruments assessed social relationships (8/9) whereas EQ-5D did not. Moreover, only QOLI assessed "problems with children" and only WHOQOL-BREF did not assess family relationships. Social activities form the most explored domain across the instruments. Finally, only 3 instruments out of 6 assess the financial concerns (QOLI, WHOQOL-BREF and Q-LES-Q).

Meta-analysis: effect size of QOL instruments

We studied the effect size of the QOL/HRQOL instruments and gambling outcomes after an intervention. To this end, we only selected trials and performed a meta-analysis on gambling outcomes and QOL outcomes. Three trials were excluded because of a lack of documentation on QOL or outcome results. When combining the seven trials, our metaanalysis showed these results: the global effect size for QOL/HRQOL was 0.54 (95%CI 0.34-0.73); concerning gambling outcome, the global effect size was 1,550 (95%CI 1.20-1.90) (Figure 2). Thus the measurement of QOL with non-gambling specific instruments showed a significant medium-range effect size, significantly smaller than the large-range gambling outcome effect size. The heterogeneity was quite high, rather similar for both outcomes: I 2 = 87,82 for gambling outcome and I2= 83,20 for QOL/HRQOL. A visual inspection of the funnel plot for open-label studies revealed asymmetry, indicating possible publication bias (Figure 3). Using Trim and Fill the imputed point estimate is barely modified: 0.54 (95%CI 0.34-0.73) for the QOL/HRQOL outcome and 1.53 (95%CI 1.17-1.89) for the gambling outcome.

DISCUSSION

To our knowledge, this is the first review that inventories and assesses the suitability of QOL/HRQOL instruments in the gambling problem. We reviewed randomized controlled trials, non-comparative trials and epidemiological studies in order to be as comprehensive as possible. We explored the suitability of these instruments through their psychometric properties and their content. In addition, we performed a meta-analysis to analyze their global effect size compared to the effect size of gambling behavioral outcomes.

First, this review found that a high degree of heterogeneity in QOL/HROL used instruments in the gambling studies: six different types of instruments were used in thirtyfive included articles. Among these thirty-five included articles, only three articles were randomized clinical trials and seven were non-comparative trials. We found twenty-five epidemiologic studies that completed the inventory. Among trials, QOL/HRQOL was a secondary outcome for eight [START_REF] Carlbring | Randomized trial of internet-delivered self-help with telephone support for pathological gamblers[END_REF][START_REF] Garcia-Caballero | The efficacy of Motivational Intervention and Cognitive-Behavioral Therapy for Pathological Gambling[END_REF][START_REF] Grant | Escitalopram treatment of pathological gambling with cooccurring anxiety: an open-label pilot study with double-blind discontinuation[END_REF][START_REF] Kim | Gender Differences Among Helpline Callers: Prospective Study of Gambling and Psychosocial Outcomes[END_REF][START_REF] Lahti | Treatment of pathological gambling with naltrexone pharmacotherapy and brief intervention: a pilot study[END_REF][START_REF] Mcintosh | Treating Problem Gambling Samples with Cognitive Behavioural Therapy and Mindfulness-Based Interventions: A Clinical Trial[END_REF][START_REF] Oei | Effectiveness of a Self Help Cognitive Behavioural Treatment Program for Problem Gamblers: A Randomised Controlled Trial[END_REF][START_REF] Zimmerman | An open-label study of citalopram in the treatment of pathological gambling[END_REF] and among epidemiological articles, only eight assessed QOL/HRQOL as a primary endpoint [START_REF] Black | Quality of life and family history in pathological gambling[END_REF][START_REF] Ekholm | A nationwide study of healthrelated quality of life, stress, pain or discomfort and the use of medicine among problem gamblers[END_REF][START_REF] Grant | Quality of life in kleptomania and pathological gambling[END_REF][START_REF] Kohler | A monetary valuation of the quality of life loss associated with pathological gambling: An application using a health utility index[END_REF][START_REF] Loo | Gambling, Drinking and Quality of Life: Evidence from Macao and Australia[END_REF][START_REF] Manning | An exploration of quality of life and its predictors in patients with addictive disorders: Gambling, alcohol and drugs[END_REF][START_REF] Mythily | Quality of life in pathological gamblers in a multiethnic Asian setting[END_REF][START_REF] Scherrer | Effect of genes, environment, and lifetime co-occurring disorders on health-related quality of life in problem and pathological gamblers[END_REF]. This finding shows that the relevance of QOL/HRQOL is not fully recognized in gambling studies. The addiction field has come late to the chronic disease perspective. These models address the impact of disease and services on the patient's overall well-being. That is why the concept of QOL/HRQOL in addiction is relatively undeveloped whereas it is highly relevant [START_REF] Laudet | The case for considering quality of life in addiction research and clinical practice[END_REF]). If we consider observational studies, only one study was longitudinal; the others were cross-sectional with no possibility of exploring a change over time. Most often, QOL/HRQOL has been studied according to whether one is a pathological gambler, a problem gambler or a non-gambler. Despite the use of heterogeneous and generalist QOL/HRQOL measurement instruments, observational studies found that pathological and problem gamblers were more impacted than controls in QOL [START_REF] Black | Pathological gambling: relationship to obesity, self-reported chronic medical conditions, poor lifestyle choices, and impaired quality of life[END_REF][START_REF] Chamberlain | White matter tract integrity in treatment-resistant gambling disorder[END_REF][START_REF] Ekholm | A nationwide study of healthrelated quality of life, stress, pain or discomfort and the use of medicine among problem gamblers[END_REF][START_REF] Grant | Quality of life in kleptomania and pathological gambling[END_REF][START_REF] Kohler | A monetary valuation of the quality of life loss associated with pathological gambling: An application using a health utility index[END_REF][START_REF] Medeiros | Anxiety, Gambling Activity, and Neurocognition: A Dimensional Approach to a Non-Treatment-Seeking Sample[END_REF][START_REF] Mythily | Quality of life in pathological gamblers in a multiethnic Asian setting[END_REF][START_REF] Scherrer | Effect of genes, environment, and lifetime co-occurring disorders on health-related quality of life in problem and pathological gamblers[END_REF]. The duration of illness was also correlated with QOL [START_REF] Medeiros | Gambling disorder: Association between duration of illness, clinical, and neurocognitive variables[END_REF]. Some sub-scores on the scales, particularly SF scale, were not significant: physical subscale, bodily pain and even social functioning for example [START_REF] Mason | Problem gambling risk factors and associated behaviours and health status: results from the 2002/03 New Zealand Health Survey[END_REF][START_REF] Morasco | Gambling problems and health functioning in individuals receiving disability[END_REF][START_REF] Najavits | Pathological Gambling and Posttraumatic Stress Disorder: A Study of the Co-Morbidity versus Each Alone[END_REF][START_REF] Scherrer | Effect of genes, environment, and lifetime co-occurring disorders on health-related quality of life in problem and pathological gamblers[END_REF]. This could be explained by the fact that these sub-dimensions seem to be poorly adapted to problem gambling. The instruments used were not completely or not at all validated in this population regarding the psychometric properties. It is an important limit regarding the use of these instruments. Moreover, we performed a metaanalysis that revealed a smaller effect size of QOL/HRQOL instruments than gambling outcomes. It was not surprising that QOL/HRQOL showed a smaller effect size than gambling specific outcomes, as it was a more general construct, and could be affected by factors unrelated to gambling. However, this difference seemed huge. We have two explanations for this result. The first is that current therapeutic interventions would improve the behavioral symptoms of addiction but would not consequently improve QOL/HRQOL. It would then be important to consider interventions that improve QOL/HRQOL beyond behavioral change, without excluding each other. The other explanation would be that change in QOL/HRQOL is not fully captured by the QOL/HRQOL instruments used. This could be explained by the fact that these instruments are not gambling specific and are less able to measure a change than the other specific gambling behavioral measures. It would be interesting to develop an instrument to measure QOL specific to gambling.

Secondly, a content analysis of the QOL/HRQOL instruments revealed that they explored twenty-six domains that we have categorized in seven broader categories: relationships with others, activities, physical state, psychological state, financial concerns, medical care and satisfaction with life. Nevertheless, these instruments are general (i.e. unspecific) QOL/HRQOL instruments, and might not evaluate the whole range of impacted QOL/HRQOL caused by gambling disorders. Only a few studies revealed the results of the scale subscores, while others gave an overall result. When we looked at the studies giving the results of the sub scores, only one study found a significant result on all the sub-scores including mental health, physical functioning, bodily pain, and general health [START_REF] Black | Quality of life and family history in pathological gambling[END_REF]. The other studies found mental sub-score significantly associated with gambling but no significant results regarding physical, bodily pain, vitality or general health sub-scores [START_REF] Black | Pathological gambling: relationship to obesity, self-reported chronic medical conditions, poor lifestyle choices, and impaired quality of life[END_REF][START_REF] Mason | Problem gambling risk factors and associated behaviours and health status: results from the 2002/03 New Zealand Health Survey[END_REF][START_REF] Mcintosh | Treating Problem Gambling Samples with Cognitive Behavioural Therapy and Mindfulness-Based Interventions: A Clinical Trial[END_REF][START_REF] Morasco | Gambling problems and health functioning in individuals receiving disability[END_REF][START_REF] Najavits | Pathological Gambling and Posttraumatic Stress Disorder: A Study of the Co-Morbidity versus Each Alone[END_REF][START_REF] Scherrer | Effect of genes, environment, and lifetime co-occurring disorders on health-related quality of life in problem and pathological gamblers[END_REF]. Previous studies focused on harms caused by gambling (Commission, 2010;[START_REF] Langham | Understanding gambling related harm: a proposed definition, conceptual framework, and taxonomy of harms[END_REF] or on HRQOL areas impacted by gambling [START_REF] Bonfils | Giving room to subjectivity in understanding and assessing problem gambling: A patient-centered approach focused on quality of life[END_REF]. [START_REF] Bonfils | Giving room to subjectivity in understanding and assessing problem gambling: A patient-centered approach focused on quality of life[END_REF] aimed to describe HRQOL impacted by problem gambling from a patients' perspective, through a qualitative study. Financial pressure, relationships deterioration, negative emotions, loneliness, feeling of incomprehension, preoccupation with gambling and avoidance of helping relationship were found to be HRQOL domains impacted by gambling [START_REF] Bonfils | Giving room to subjectivity in understanding and assessing problem gambling: A patient-centered approach focused on quality of life[END_REF]. Loneliness, feeling of incomprehension, preoccupation with gambling and avoidance of helping relationship were not mentioned in HRQOL instruments previously used in problem gambling [START_REF] Bonfils | Giving room to subjectivity in understanding and assessing problem gambling: A patient-centered approach focused on quality of life[END_REF]. Moreover, Luquiens et al. [START_REF] Luquiens | Development of the Alcohol Quality of Life Scale (AQoLS): a new patient-reported outcome measure to assess health-related quality of life in alcohol use disorder[END_REF] studied the impact of alcohol use disorder on HRQOL through a qualitative analysis. To this end, they conducted focus groups with 38 alcohol use disorder subjects and found seven areas of impact: relationships, emotional impact, living conditions, control, activities, looking after self and sleep. Only the first three areas were common for both addictive disorders. Although substance use disorder and gambling disorder share common characteristics, people with gambling disorders also have specific characteristics [START_REF] Grant | Gambling disorder and its relationship with substance use disorders: implications for nosological revisions and treatment[END_REF]. It seems that general QOL/HRQOL instruments do not capture gambling specificities. It was for this reason that recent Burden of Disease assessments of gambling in New Zealand and Australia utilized time trade off and visual analogic scale elicitation methods to direct assess community and expert opinions, rather inferring QOL from generic instruments [START_REF] Browne | Measuring the Burden of Gambling Harm in New Zealand[END_REF]. The six different instruments listed in the included articles are very heterogeneous regarding the QOL/HRQOL domains they assess (Table 3). It would be interesting to standardize QOL/HRQOL instruments in this population in order to allow comparisons across different studies. However, there is currently no specific instrument to assess a change in QOL/HRQOL in subjects with a gambling disorder while there are instruments for specific diseases in many specialties (such as oncology [START_REF] Macquart-Moulin | High-dose sequential chemotherapy with recombinant granulocyte colony-stimulating factor and repeated stem-cell support for inflammatory breast cancer patients: does impact on quality of life jeopardize feasibility and acceptability of treatment?[END_REF] or neurology [START_REF] Fujishima-Hachiya | Development and validation of a disease-specific scale to assess psychosocial well-being of patients living with unruptured intracranial aneurysm[END_REF][START_REF] Tan | Validation of a short disease specific quality of life scale for hemifacial spasm: correlation with SF-36[END_REF] or gastroenterology [START_REF] Zingone | The Italian translation of the celiac disease-specific quality of life scale in celiac patients on gluten free diet[END_REF]), and in the addiction field in particular (as alcoholism [START_REF] Luquiens | Validation of a new patient-reported outcome instrument of health-related quality of life specific to patients with alcohol use disorder: the Alcohol Quality of Life Scale (AQoLS)[END_REF][START_REF] Luquiens | Development of the Alcohol Quality of Life Scale (AQoLS): a new patient-reported outcome measure to assess health-related quality of life in alcohol use disorder[END_REF][START_REF] Neale | DEVELOPMENT AND VALIDATION OF "SURE": A PATIENT REPORTED OUTCOME MEASURE (PROM) FOR RECOVERY FROM DRUG AND ALCOHOL DEPENDENCE[END_REF]).

However, it seems interesting to look at which general instruments of QOL/HRQOL seem most appropriate to use in this field of research, taking into account psychometric properties and content. SF, WHOQOL, PWI are the only instruments that are partially psychometrically validated with a correct internal consistency in gambling population. Only SF scales are HRQOL instruments; WHOQOL and PWI are QOL instruments. Nevertheless, SF scales fail to capture functioning in domains-especially financial concerns or self-esteem -that are important to gambling disorder-affected populations. The same is true for PWI, which also does not explore these domains or psychological well-being. The scale with both psychometric qualities and the most appropriate content for gambling is probably WHOQOL which offers a very promising alternative, yielding scores in psychological and social functioning; living environment; and an overall satisfaction score [START_REF] Laudet | The case for considering quality of life in addiction research and clinical practice[END_REF].

Finally, QOL instruments should be designed to reflect the impact of diseases and interventions in daily life from the subject's perspective [START_REF] Leplège | Les Mesures de la Qualité de Vie[END_REF]. However, most items of these instruments have been defined by experts to answer their own questions.

Therefore a tension may appear between the objective of the experts and the impact of the or treatment as perceived by subjects. Despite being self-administered and requesting subjects' subjective answers, the instruments are not necessarily a good reflection of subjects concerns. Moreover, if these general instruments can partially explore the occurrence of adverse consequences related to gambling disorder, it is important to evaluate the subjective value of these consequences for each subject. It is clear that two subjects can assign different weights to a single negative consequence related to his gambling addiction. While many studied areas are common across the six instruments, the wording of the question and thus the answers can differ widely. For instance, the wording of the question on the financial aspect varies between two questionnaires. The Q-LES-Q is interested in the satisfaction with the economic status during the past week. The WHOQOL-BREF asks if the subject had enough money to meet his (her) needs in the last two weeks.

The different wordings and the different periods explored could induce dissimilar answers.

The Food and Drug Administration (FDA) encourages specific Patients Reported Outcomes (PROs) instrument to support labeling claims of medical products [START_REF] Fda | Guidance for Industry Patient-Reported Outcome Measures: Use in Medical Product Development to Support Labeling Claims[END_REF]. PRO instruments insure the subjectivity of the outcome, but not its clinical pertinence. A pertinent PRO instrument should be patient-focused. One way to reach this goal would be to develop the instrument from the subjects themselves, via qualitative analysis of interviews with gambling-disorder subjects. This methodology would allow identification of the most impacted domains of life in this particular population and those aspects that are most sensitive to change, thereby promising real usefulness in assessing the efficacy of interventions among gambling disorder subjects. The development of a patient-focused rigorous PRO QOL instrument specific to subjects with gambling disorders would allow clinicians to have a relevant instrument to administer to their patients [START_REF] Arpinelli | The FDA guidance for industry on PROs: the point of view of a pharmaceutical company[END_REF].

There are several limitations to our literature review. First of all, we did not conduct an indepth search of the grey literature. However, we looked at the grey literature with the same keywords on the database OpenSIGLE, recommended by Cochrane, and did not find any results. Secondly, our review was limited to English-language articles. Some studies may not have been included due to this. With regard to meta-analysis, we can also highlight some limitations. First of all, the included articles had a great heterogeneity of judgment criteria.

Finally, we did not take into account the biases of the trials for inclusion in the metaanalysis.

Conclusion

A successful intervention can be indirectly measured by consequent increases in the QOL.

The currently used general instruments are efficient to measure a significant change after an intervention but might not evaluate specific areas of health related QOL impacted by gambling disorders. Moreover, they are not totally validated in the problem gambling population and are probably less sensitive than gambling behavioral criteria. Despite being self-administered and requesting subjective answers, these instruments do not necessarily explore the entire spectrum of patients' concerns on the impact on QOL of gambling disorder and do not take into account the patient's subjectivity. Patients should contribute to define the content of impact on QoL of gambling disorder. Such an approach could serve as the basis for the future development of a tool specifically designed for gambling disorders in order to assess health-related QoL. References 
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	gambling problem/pathological gambling
		646	
	647 Records identified from database search 648 (n=423)	
			Records excluded with reasons
			(n=221)
			126 wrong populations
	Records after removal of duplicates (n=265)	650	45 no QoL measure clearly identified or no QoL instrument clearly identified
		651	50 not an article (book chapter or thesis or
			commentaries or congress abstract)
		653	
	Records screened on title and abstract		2 articles in japoneese and no email contact
	(n=265)		
		654	
			1 article
			1 article in german
	Full-text articles assessed for eligibility	
	(n=42)		Full-text articles excluded with reasons
			(n=7)
			2 wrong populations
	Studies included in qualitative synthesis	4 no QoL measure clearly identified
	(n=35)		2 no QoL instrument clearly identified
			1 methodological article

Table 1 . Instruments designated as measuring quality of life in included studies among gambling-disorder patients.
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		SF-36/SF-	QOLI WHO-QOL-BREF,	Q-LES-Q	EQ-5D	PWI
		12	EUROHIS-QOL 8-		EQ-VAS
		SF6 -D/SF-	item index		
		8			
	Ekholm et al. (2018) (Ekholm et	x			
	al., 2018)				
	Harries et al. (2018) (Harries et		x		
	al., 2018)				
	Oei et al. (2018) (Oei et al.,		x		
	2018)				
	Garcia-Caballero et al. (2018)			x	
	(Garcia-Caballero et al., 2018)				
	Black et al. (2017) (Black et al.,	x			
	2017)				
	Blum et al. (2017) (Blum et al.,		x		
	2017)				
	Chamberlain et al. (2017)		x		
	(Chamberlain et al., 2017)				
	Medeiros et al. (2017)		x		
	(Medeiros et al., 2017)				
	Chamberlain et al. (2016)		x		
	(Chamberlain et al., 2016)				
	Kim et al (2016) (Kim et al.,		x		
	2016)				
	Loo et al. (2016) (Loo et al.,		x		
	2016)				
	Madeiros et al. (2016)		x		
	(Medeiros et al., 2016)				
	McIntosh et al. (2016)	x			
	(McIntosh et al., 2016)				
	Manning et al. (2015) (Manning					x
	et al., 2015)				
	Oei et al. (2015) (Oei and Raylu,		×		
	2015)				
	Subramanian et al (2015)				x
	(Subramaniam et al., 2015)				
	Kohler (2014) (Kohler, 2014)	×			×
	Manning et al. (2014) (Manning				
	et al., 2014)				

Table 2b . Methods and results on quality of life of the non-comparative trials
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	Lahti et al. (2010)	A non-comparative, single group	39 pathological gamblers	50mg naltrexone one hour before gambling or feeling urges	19 weeks	EQ-5D	Yes	2	PG-YBOCS b : Yes
	(Lahti et al., 2010)	study		to gamble associated with written instructions for practicing					
				alternative behaviors.					
		Finland							
	Studies	Design and setting	Population	Intervention	Length of	Instrument	Results on QOL:	1st or 2ary	Primary outcome:
					the study		Significant difference	outcome	Significant difference
							between pre-and post-		between pre-and post-
							treatment		treatment
							(Yes/No)		(Yes/No)
	Garcia-Caballero	A non-comparative, single group	18 pathological gamblers	Motivational intervention and CBT therapy	6 months	Q-LES-Q	No	2	Yes
	et al. (2018)	study							
	(Garcia-Caballero								
	et al., 2018)	Spain							
	Kim et al. (2016)	An uncontrolled trial	150 pathological gamblers	Standard helpline care	12 months EUROHIS-QOL 8-	Yes	2	Yes
	(Kim et al., 2016)					item index			
		New-Zealand							
	Manning et al.	A non-comparative, single group	284 pathological gamblers	A CBT-based therapy	12 weeks	PWI	Yes	1	Composite outcome
	(2014)	study							measure: Yes
	(Manning et al.,								
	2014)	Singapore							
	Carlbring et al.	A non-comparative, single group	284 pathological gamblers	An 8-week Internet-Based Treatment program	36 months	QOLI	Yes	1	Composite outcome
	(2012)	study							measure: Yes
	(Carlbring et al.,								
	2012)	Sweden							

Table 2c . Methods and results on quality of life of the epidemiological studies
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	Studies	Design / Setting	Objective	Population	Main outcome(s) measure(s)	Instruments	Main Result(s) on QOL	Main Result(s)
	Ekholm et al.	Cross-sectional	To investigate the association between	14 924 individuals with current,	SF-12	SF-12	Both current and previous problem gambling were negatively associated with
	(2018)	study	problem gambling and health-related	past and never problem gambling			physical and mental-health problems and QOL.	
	(Ekholm et		quality of life, stress, pain or					
	al., 2018)		discomfort and the use of analgesics					
		Denmark	and sleeping pills					

Table 3 . Description of the used instruments
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	Instruments Domains (items) Domain description				Scaling & scoring
	Health-related quality of life instruments				
	SF-36*	8 (36)	Physical functioning, physical role, limitation	Response choices
			emotional role limitation, bodily pain, mental	varied according to the
			health, social functioning, vitality and general	item.
			health perception				Lickert method of
								summated ratings.
								Total and subscale
								score = summing all
								item scores.
								Higher score indicates
								greater health.
								Two sub-scores: the
								mental and the physical
								sub-scores.
	EQ-5D*	5(15)	Mobility,	self-care,	usual	activities,	Descriptive system
			pain/discomfort and anxiety/depression		score (243 possible
								health states) and a
								visual analogue scale
								(score from 0 to 100)
								Higher score indicates
								greater health
	Quality of life instruments					
	WHOQOL-	4 (100)	Physical health, mental health, social relationship	5-point Lickert scale
	100*		and environment				A total score is not
								possible. A score by
								domains is available
								according	to	the
								WHOQOL user manual.
								Higher score indicates
								greater health
	Q-LES-Q	2 (16)	Medication and life satisfaction and contentment 5-point Lickert scale
								A total score of items
								is	computed	and
								expressed	as	a
								percentage of the
								maximal possible score
								of 70.
								Higher score indicates
								greater health
	QOLI*	16 (32)	Health, self-regard, philosophy of life, standard of	A total score of items is
			living, work, recreation, learning, creativity, social	computed and
			service,	friendships,	love	relationships,	expressed as
			relationship with children, relationship with	aweighted satisfaction
			relatives, home, neighborhood, community		ratings range from -6 to
								6.
								Higher score indicates
								greater health
	PWI*	7 (7)	Standard of living, health, life achievements,	11-point Likert scale
			personal	relationships,	personal	safety,	The seven domain
			community connectedness, future security,		scores can be summed
								to yield an average
								score which represents

Table 4 . Domains investigated by quality of life instruments used in included studies.
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	Categories	Domains	SF-36	QOLI	WHOQOL-	Q-LES-Q	EQ-5D	PWI
			SF-12		BREF /		EQ-VAS	
			SF6-D/SF-8		EURHOHIS-			
					QOL 8-item			
					index			
	Relation to others	Family relationships	×	×		×	×	×
		Problems with children		×				
		Social relations	×	×	×	×		×
	Activities	Work	×	×	×	×	×	
		Leisure		×	×	×	×	
		Social responsibilities/daily	×	×	×	×	×	×
		activities						
	Physical state	Autonomy	×			×	×	
		Self-care	×			×	×	
		Mobility	×		×	×	×	
		Physical activity	×			×		
		Sexual activity			×	×		
		Health state	×	×	×	×		×
		Physical appearance			×	×		
		Physical pain	×	×	×	×	×	

but not on the mental. Only mental health component score was significantly more impacted among disordered gamblers than among non-disordered gamblers.