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Abstract

Purpose The Alcohol Quality of Life Scale (AQoLS) is a

new patient-reported outcome 34-item questionnaire mea-

suring health-related quality of life (HRQOL), specific to

patients with an alcohol use disorder, developed from the

patients’ perspective. This is the first report establishing

evidence in support of measurement reliability and validity

of the AQoLS.

Methods A total of 285 randomly selected patients

receiving interventions for alcohol use disorder in addic-

tion specialised care settings in France were included in the

study (response rate 80.1 %). Exploratory factor analysis

was conducted to evaluate the hypothesised-during-devel-

opment-stage dimensional structure of the AQoLS. Internal

consistency of the total score and the dimensions subscores

were assessed through Cronbach’s alpha coefficients.

Construct validity was tested through correlations with the

Short-Form 36 Health Survey (SF-36) and EuroQol 5

dimensions (EQ-5D).

Results Exploratory analysis indicated seven observed

dimensions which differed slightly from the 7 dimensions

defined a priori in the framework hypothesised during the

scale development: activities, relationships, living condi-

tions, negative emotions, self-esteem, control and sleep. A

major common factor allows the summing of the 34 items

to obtain a total score. All the 34 items were acceptable.

Cronbach’s alpha for the AQoLS total score was 0.96 and

ranged from 0.8 to 0.9 for the dimensions subscores.

Negative correlations between AQoLS and all dimensions

of the SF-36, but general health and positive correlations

between AQoLS and all items of the EQ-5D were shown.

As expected, the correlations were mostly moderate in

magnitude, low with scores referring to physical areas and

the highest with the SF-36 MSC.

Conclusion This study provides evidence of the mea-

sure’s psychometric properties in terms of construct

validity and internal consistency. The ‘‘control’’ and ‘‘self-

esteem’’ dimensions are of particular interest as these

& A. Luquiens

amandineluquiens@yahoo.fr

1 Department of Psychiatry and Addiction, Paul Brousse

Hospital, INSERM U1178, University of Paris Sud,

APHP Villejuif, France

2 RTI Health Solutions, The Pavilion, Towers Business Park,

Wilmslow Road, Didsbury, Manchester M20 2LS, UK

3 Claude Bernard Lyon I University, Villeurbanne, France

4 Lundbeck S.A.S., Issy-les-Moulineaux Cedex, France

5 Centre for Addiction and Mental Health, 33 Russell Street,

Toronto, ON M5S 2S1, Canada

6 Addiction Policy, Dalla Lana School of Public Health,

University of Toronto, 155 College Street, 6th Floor,

Toronto, ON M5T 3M7, Canada

7 Institute of Medical Science, University of Toronto, Faculty

of Medicine, Medical Sciences Building, 1 King’s College

Circle, Room 2374, Toronto, ON M5S 1A8, Canada

8 Department of Psychiatry, University of Toronto, 250

College Street, 8th Floor, Toronto, ON M5T 1R8, Canada

9 Institute of Clinical Psychology and Psychotherapy and

Center of Clinical Epidemiology and Longitudinal Studies

(CELOS), Technische Universität Dresden, Chemnitzer Str.

46, 01187 Dresden, Germany

10 Department of Addiction, Medicine Faculty of Nancy, CHU

of Nancy, Nancy, France
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concepts are not captured in existing HRQOL. Further

longitudinal validation of the scale is necessary to assess

sensitivity to change.

Keywords Quality of life � Alcohol use disorder �
Validation � Psychometrics � Control � Self-esteem

Introduction

Alcohol use disorders (AUD) have the widest treatment

gap (78.1 %) among psychiatric disorders worldwide [1].

This could be partially explained by the fear to be proposed

an abstinence-oriented treatment [2]. These findings con-

tributed to revisit the acceptability of strategies relying on

reduction of alcohol consumption, supported by the recent

modelling of harm reduction linked to reduction of alcohol

consumption [3, 4]. This context, along with the recent first

European approval of a pharmaceutical drug to reduce

alcohol consumption in alcohol-dependent patients [3, 5,

6], highlights the need for non-drinking outcomes that

could assess the efficacy of both abstinent and non-absti-

nent targeted interventions and allow comparison between

them.

Moreover, these evolutions can be considered as part of

the more global development of patient-centred approa-

ches, considering the drinking goal as only a surrogate

endpoint of the patient global state improvement, that

could be preferably measured by non-drinking outcomes

[7]. Even if alcohol consumption measures are adopted, its

assessment can be difficult, with variations in reporting of

alcohol consumed leading to different interpretations,

especially when categorical variables are used and when

the goal of treatment is not abstinence [8]. Categorical use

could report with difficulty the nonlinear change in drink-

ing patterns. The nonlinear change in drinking pattern has

been recently taken into account by the Food and Drug

Administration recommending a grace period when using

categorical variables [9]. The use of continuous rather than

categorical measures of alcohol consumption could

increase the precision of the measurement and thus the

likelihood of finding true and relevant changes, even if they

are not consensual [10]. A recent review of alcohol out-

come studies noted these difficulties, reporting that almost

a quarter of reviewed studies failed to quantitatively assess

alcohol use, the primary dependent variable, making it

difficult or impossible to evaluate substance use changes

pre- and post-intervention [10].

Recently, several non-drinking qualitative concepts have

emerged to measure patients’ clinical states and outcomes:

negatively related consequences, craving and health-related

quality of life (HRQOL). The concept of negative alcohol-

related consequences has the disadvantage of coming

mostly from the expert’s point of view [11]. Craving has

shown complexity in its assessment because of its moving

nature, and conceptual and practical issues regarding its

measurement are still debated [12].

Health-related quality of life (HRQOL) is a non-drink-

ing outcome consensually recognised in the AUD field as

well as in evidence-based medicine as a whole [13–15].

HRQOL could be particularly valuable to assess the benefit

of treatment, especially in non-abstinent targeted inter-

ventions [16]. HRQOL reflects patients’ feelings and

functioning and the impact of their health condition beyond

simple symptom assessment [17]. Classically, HRQOL

involves four domains: (1) physical state, including

autonomy and physical abilities; (2) physical well-being,

including pain and physical symptoms; (3) psychological

state, including anxiety and depression; and (4) social

relationships including the domains of family, friends and

work [17]. However, most generic scales, such as the SF-

36 and the EQ-5D, have not been developed from the

patients’ but from the experts’ perspective; most of them

have been developed primarily for use among patients with

somatic diseases such as cardiovascular disorders or can-

cer, who experience different symptoms from those expe-

rienced in AUD [18, 19]. Moreover, as generic instruments

are intended for use across a range of diseases, they are less

able to capture the specific manifestations of a given dis-

ease, particularly complex disorders such as AUD. For

example, they largely explore physical areas, such as self-

reliance and pain, which do not seem the most relevant

ones in AUD [20]. Although HRQOL is increasingly

assessed in clinical trials in AUD, some generic scales

could fail in exploring some specific relevant information

in these patients [20]. For example, a systematic review of

quality of life instrument used in clinical trials in alcohol

dependence has shown that generic instruments often fail

to show a difference between treatment groups, even where

the efficacy of the experimental intervention on a drinking

outcome or other outcomes has been demonstrated [20].

Similarly, social costs of AUD could be underestimated

[21], in part due to the lack of relevant specific scales

assessing important aspects of quality of life in this dis-

order. Until recently, no quality of life instrument had been

developed specifically for patients with AUD, leaving

some potentially relevant areas unexplored.

In order to respond to these methodological, clinical and

epidemiological issues, we developed the first patient-re-

ported outcome (PRO) measure of HRQOL, specific to

patients with AUDs, the Alcohol Quality of Life Scale

(AQoLS) [22]. The AQoLS has been developed from the

patients’ perspective, using focus groups and individual

interviews with subjects with current or remitted AUD in

France and the UK. The development followed industry-

recognised standards for patient-reported outcome
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instruments used in clinical trials [23], including an itera-

tive process for deriving the underlying conceptual

framework and extensive patient input throughout the

development process to ensure content validity. This

methodology ensures that the AQoLS reflects patients’

concerns and can be used to explore the global impact of

AUD on patients’ HRQOL. The methodology employed

for the development of the scale development is described

in detail elsewhere [24]. Briefly, an initial, conceptual

framework for the AQoLS was developed from a previous

systematic review of HRQOL instruments conducted by

Luquiens et al. [10]. A discussion guide for the running of

the focus groups relied on this framework to help explo-

ration of potential HRQOL concepts in the concept elici-

tation stage. To reduce country-specific characteristic bias

of the new measure, all developmental stages of the

AQoLS were conducted simultaneously in the UK (UK)

and France. The content was developed from the qualita-

tive analysis of focus groups in the UK and France

involving 38 English and French patients with current or

remitted AUD of varying levels of severity. Patients were

asked to share the impact that alcohol had had or was

having on their life. The sessions were transcribed, a the-

matic analysis was used to identify key areas of impact of

AUD, and draft items were developed to capture these

issues. The draft items of the AQoLS underwent expert

review to ensure clinical and cross-cultural applicability.

AQoLS has previously shown good face and content

validity through two iterative rounds of cognitive debrief-

ing interviews conducted with 31 patients with current or

remitted AUD in both countries [24].

This is the first report establishing evidence in support of

measurement reliability and validity of the AQoLS.

Methods

Setting and patient sample

This validation study is part of a larger survey taking place

in eight European countries, including France [25, 26].The

study is a personal interview-based investigation among

patients with AUD aged 18–64 years to gain an under-

standing of the medical needs in this population. The study

presented in this article is a nested-study aiming to validate

the French version of the AQoLS.

Patients were recruited in French addiction specialised

care settings. Six centres were randomly selected from a

register of 161 addiction specialised care sites across the

country. The random sampling method was chosen to

enhance the representativeness of our sample in order to

reflect the treatment system for AUD in France. A total of

285 outpatients currently treated for an AUD were included

in the study. All adult subjects aged 18–64 years in the

specialised care settings who had AUD (either current or

remitted) and who were undergoing treatment for their

disorder were eligible to be part of the study. The study

was proposed systematically to each patient attending a

medical appointment in the investigation site on a prese-

lected day and treated for AUD. The included patients were

then proposed an additional appointment to complete the

study assessments. Patients signed a written and informed

consent form after having being explained the purpose of

the study. The study met the French requirements for

observational studies and was approved by the Comité

Consultatif sur le traitement de l’information en matière de

recherche dans le domaine de la santé (CCTIRS) on 24

April 2015, Number 13.222.

Assessments

Patient demographics and disease state

Sociodemographic characteristics were collected from

patients, including age, gender and employment. Patients

also completed the AUDs Identification Test Consumption

(AUDIT-C), a brief screening questionnaire which reliably

identifies patients who have current AUD [27] (range

0–12). A score C4 (men) or 3 (women) is considered as a

proxy for AUD [28].

AQoLS

Patients included in the validation study self-completed the

AQoLS on a single occasion in the health care setting,

during a dedicated appointment, without assistance with

completion of the questionnaire. The AQoLS is a self-

completed questionnaire composed of 34 items and 7 a

priori dimensions hypothesised during the development

stage: activities (items 1–6), relationships (items 7–14),

living conditions (items 15–18), negative emotions (items

19–23), looking after self (items 24–27), control (items

28–32) and sleep (items 33–34). A 4-point Likert-type

response scale [‘‘not at all’’ (0), ‘‘a little’’ (1), ‘‘quite a lot’’

(2) and ‘‘very much’’ (3)] was selected to balance

responder burden and the potential measurement sensitivity

of the items. The recall period is 4 weeks.

Additional HRQOL scales

Additional HRQOL scales were amended to the clinical

research form after the beginning of the inclusion period.

Inclusions were ended up in 3 of 6 investigation centres at

the amendment time. All 60 remaining patients to be

included in the three other centres systematically self-

completed the additional HRQOL scales (SF-36 and EQ-

Qual Life Res

123



5D) in addition to AQoLS, during the same dedicated

interview as mentioned above. Characteristics of this sub-

sample of patients were described.

The Short-Form 36 Health Survey (SF-36) was derived

from the Medical Outcome Study [29], an observational

study that began in 1986 among subjects with cardiac

impairment. It is a 36-item questionnaire that includes

eight dimensions: physical functioning, physical role lim-

itation, emotional role limitation, bodily pain, mental

health, social functioning, vitality and general health per-

ception. It also includes two component summaries: mental

(MCS) and physical (PCS). It was validated in a French

version among 147 alcohol-dependent patients. In this

population, test–retest intraclass coefficients for a 0–10-day

interval were in the range 0.65–0.79, whereas the Cron-

bach’s alpha coefficient indicated good internal consis-

tency (range 0.70–0.89) [30].

The EuroQol 5 dimensions (EQ-5D) is a generic,

preference-based instrument for describing and assessing

HRQOL in terms of five dimensions: mobility, self-care,

usual activities, pain/discomfort and anxiety/depression.

Each dimension comprises three levels, resulting in a

total of 243 unique health states. Among 52 alcohol-

dependent patients, it showed only trivial to medium

responsiveness at 18 months [31] and probably requires

large patient samples in order to detect meaningful

clinical differences. The EQ-5D has not been explicitly

tested for measurement properties in individuals with

AUD in any language. The standardised extended version

of EQ-5D was designed for the collection of health state

values using a VAS rating scale—a vertical 20-cm visual

analogue scale with the endpoints labelled best imagin-

able health state at the top and worst imaginable health

state at the bottom having numeric values of 100 and 0,

respectively.

Statistical analysis

Descriptive analysis of the population demographics and

disease severity was performed.

As content and face validities were documented in a

previous publication, we report here, according to the

COSMIN checklist with a 4-point scale [32]: internal

consistency, structural validity and construct validity and

hypothesis testing.

The total score was obtained by summing all items, and

the theoretical range was therefore 0–102; method to assess

the appropriateness of calculating a total score is described

below. The AQoLS total score and domain scores were

described in the study population. Distribution of responses

per item was studied to assess acceptability and upper and

lower limit effects of the scale.

Validity

Structural validity

Only patients who had completed all items of AQoLS were

included in the structural validity analysis. There was no

data imputation. AQoLS is based on a reflective model.

Exploratory factor analysis was conducted to explore the

dimensional structure of the AQoLS. The optimal number

of factors was identified from a preliminary principal

component analysis, using Cattell’s scree plot inspection

for the point of inflexion [33]. A scree plot is the plotting of

the eigenvalues of the correlation matrix in decreasing

order, with the components as the X-axis and the corre-

sponding eigenvalues as the Y-axis. A first substantial

dimension on the plot would support graphically the

appropriateness of calculating a total score summing all the

items. A factor analysis with varimax rotation was per-

formed with the number of factors identified from the

principal component analysis. Items were attributed to the

dimension for which they had the highest loads; exceptions

were: (1) when two loads were close, the a priori dimension

could be kept, or (2) when several loads were close, the

item could be attributed to the more relevant dimension.

Item–dimension correlations were calculating, omitting

the item from its dimension, in order to avoid artificially

inflated correlation (Spearman test) [34].

Construct validity and hypothesis testing

For assessment of construct validity, Spearman correlations

between the AQoLS scores and EQ-5D dimension scores

(i.e. item level scores), EQ-5D health state score, and SF-

36 dimension and summary scores were calculated. We are

interested in analysing the detailed content of EQ-5D, as

our scale is challenging the relevance of this scale in our

population of interest. As level of agreement between EQ-

5D items and another health-related quality of life scale

(i.e. SF-36) has already been reported, we chose to focus on

the item level scores [35]. Given that an increase in AQoLS

or EQ-5D scores reflects a worse quality of life, while an

increase in SF-36 reflects a better quality of life, we

hypothesised a negative correlation between AQoLS total

score and SF-36 scores and positive correlation between

AQoLS total score and EQ-5D items scores. We expected a

moderate correlation between AQoLS total score and the

role functioning/emotional, energy/fatigue, emotional well-

being, social functioning, general health, mental compo-

nent summary scores (MCS) of the SF-36, and between

AQoLS total score and activity, anxiety scores and health

state visual analogue index of EQ-5D, but lower correlation

between AQoLS total score and dimensions reporting

exclusively physical areas, namely: physical functioning,
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physical role limitation, bodily pain and physical compo-

nent summary (PCS) of SF-36, and mobility, self-care,

pain/discomfort of EQ-5D.

Internal consistency

We believe that a total score could be useful to assess

interventions efficacy in alcohol use disorder and that

subscores could also inform more precisely on efficacy of

targeted interventions on a particular domain and could be

particularly interesting in assessing targeted interventions.

Therefore, internal consistency was assessed for each

dimension of the AQoLS and for the total score using

Cronbach’s coefficient alpha.

All the analyses were performed using R 3.0.3 software.

Results

Patient sample

A total of 285 French patients treated for an AUD in a

specialised care setting were included in this analysis. This

sample size fits with the current guidelines regarding val-

idation of scales [36]. Sixty per cent of all specialised care

facilities contacted via phone refused to be part in the study

because they refrain from studies in general. Near 20 % of

patients refused to participate because lack of time and

reluctance to attend an additional appointment for the study

completion (Fig. 1). The sample was composed of 65 %

male patients. Mean age was 48 years. This demographic

profile is close to the one usually observed in the selected

settings. Mean AUDIT-C score was 6. All women and all

men had an AUDIT-C score above 3 or 4 respectfully,

considered positive for the current year. Unemployment

due to medical or other reasons was observed in 33 % of

the included patients. The subsample of patients who

completed the other HRQOL scale had very similar

characteristics: 65 % male patients, mean age 50, mean

AUDIT-C score was 6, all patients had an AUDIT-C score

above 3 (female) or 4 (male), and unemployment rate was

30 %.

AQoLS score distribution

An AQoLS total score could only be calculated in 236 of

the 285 patients (82 %) due to missing data. The missing

data rate for each item varied from 2 to 4 %. All items

were, therefore, well accepted by patients. The total range

of responses from 0 to 3 was used for each item of the

AQoLS, indicating no lower or upper limit effect. The

AQoLS total mean score was 45.3 (SD 22.1), with a range

0–90 (0–102 is the maximum possible score range) Score 0

was obtained for 4 % of the completers (n = 9), and score

102 was obtained for 0 % of the completers (n = 0)

(Fig. 2; Table 1).

Validity

Structural validity

The question of dimensionality of the construct is addres-

sed in two different ways. These two steps are based on

exploratory analysis. First, a scree plot is shown (Fig. 3).

The preliminary principal component analysis indicated a

substantive principal dimension accounting for 42 % of the

variance, thus indicating the appropriateness of a total

AQoLS score summing the items. Seven dimensions were

graphically identified before the point of inflexion,

accounting for a total of 60 % of the variance.

Screened
n=342

Refusal
n=57

Included
n=285

AQoLS
completed
n=236

Fig. 1 Flow chart Fig. 2 Histogram of AQoLS total score
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Table 2 presents the 7-factor solution from the factor

analysis with varimax rotation. Twenty-one of the 34 items

had the highest loading on their a priori dimension. Several

items presented loadings close in two dimensions; we

chose to include them in the dimension which seemed more

meaningful, even if the loading was lower in the corre-

sponding dimension (differences in loading between the

highest and the chosen dimension \0.11). A minimum

loading of 0.5 is often recommended when exploring item

component or dimension loading [37]. Items with lower

loadings were identified and considered for rejection. Five

items (3, 7, 13, 19, 25) demonstrated low value loadings

across more than one dimension (range 0.26–0.47: 3—re-

stricted in places; 7—cut myself off; 13—sex; 25—ap-

pearance; 19—shame). However, these items were

considered important to patients and they have high clinical

relevance and do not overlap with the other items; therefore

they were retained in the AQoLS. Moreover, missing data

rates for these items are similar to the other items (n = 11,

9, 12, 9, 8, B 4 % for all five items).

Two a priori dimensions have been fully confirmed:

‘‘control’’, and sleep with all items having the highest

loading on these factors.

Table 1 Items and total score

of the AQoLS distribution
Item number—key word Percentage of

missing data

Response options (n (%)) Mean (SD)

Floor effect Ceiling effect

1—Everyday activities 2.1 48 (17) 48 (17) 1.5 (1.0)

2—Plans 2.1 46 (16) 52 (19) 1.6 (1.0)

3—Restricted in places 3.8 112 (41) 29 (11) 1.0 (1.0)

4—Physical activities 3.1 82 (30) 47 (17) 1.3 (1.1)

5—Jobs around the house 3.1 105 (37) 26 (9) 1.0 (1.0)

6—Ability to work 4.2 73 (27) 44 (16) 1.3 (1.0)

7—Cut myself off 3.1 61 (22) 50 (18) 1.4 (1.0)

8—Neglected people 3.5 73 (27) 38 (14) 1.3 (1.0)

9—Relationships 3.1 77 (28) 40 (14) 1.3 (1.0)

10—Behaved badly 3.1 98 (36) 24 (9) 1.0 (0.9)

11—Family 2.8 55 (20) 63 (23) 1.5 (1.1)

12—Trust 3.1 64 (23) 33 (12) 1.3 (1.0)

13—Sex 4.2 98 (36) 34 (12) 1.1 (1.0)

14—Friends 2.8 89 (32) 18 (6) 1.0 (0.9)

15—Household affairs 3.1 77 (28) 43 (16) 1.3 (1.0)

16—Housing situation 3.5 171 (62) 19 (7) 0.6 (0.9)

17—Money spent on alcohol 3.1 94 (34) 23 (8) 1.1 (1.0)

18—Financial difficulties 3.1 138 (50) 30 (11) 0.9 (1.0)

19—Shame 2.8 46 (17) 81 (29) 1.7 (1.1)

20—Contempt 3.1 99 (36) 17 (17) 1.0 (0.9)

21—Wasting my life 2.8 42 (15) 93 (34) 1.8 (1.1)

22—Worried about my health 3.9 38 (14) 65 (24) 1.7 (1.0)

23—Worried about my life 3.5 21 (8) 81 (29) 1.9 (0.9)

24—Appetite 3.9 76 (28) 29 (11) 1.2 (1.0)

25—Appearance 3.1 96 (35) 32 (12) 1.1 (1.0)

26—General health 2.5 51 (18) 45 (16) 1.5 (1.0)

27—Risky situations 3.5 68 (25) 57 (21) 1.4 (1.1)

28—Nothing matters 3.5 78 (28) 30 (11) 1.2 (1.0)

29—Alcohol controlled me 4.2 54 (20) 52 (19) 1.5 (1.0)

30—Life around alcohol 3.5 51 (19) 52 (19) 1.5 (1.0)

31—Plan around alcohol 2.8 70 (25) 48 (17) 1.4 (1.0)

32—Control of myself 3.1 56 (20) 52 (19) 1.5 (1.0)

33—Good night’s sleep 2.5 60 (22) 56 (20) 1.5 (1.0)

34—Sleep enough 3.1 61 (22) 51 (18) 1.5 (1.0)

AQoLS total score 17.4 9 (4) 0 (0) 45.3 (22.1)
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The loadings of some items differed from the a priori

structure.

Specifically, four dimensions were partially confirmed.

The ‘‘negative emotions’’ dimension grouped the two items

related to worry. Three other items were a posteriori related

to the ‘‘activities’’ dimension: item 15—household affairs,

item 25—appearance and item 26—general health. One

was removed from ‘‘activities’’ to ‘‘relationships’’: item

1—everyday activities. Two items were a posteriori related

to the ‘‘relationship’’ dimension: item 1—everyday activi-

ties and item 27—risky situations. Item 24—appetite was a

posteriori related to the ‘‘living conditions’’ dimension.

Finally, the a priori dimension ‘‘looking after self’’ was

not observed. Respective items were related to ‘‘living

condition’’ (item 24—appetite), ‘‘activities’’ (items 25—

appearance and item 26—general health) and ‘‘relation-

ships’’ (item 27—risky situations).

A posteriori, a seventh dimension could be described

and labelled ‘‘self-esteem’’, grouping the following items:

item 12—trust, item 14—friends, item 19—shame, item

20—contempt and item 21—wasting my life.

Construct validity

Table 3 shows the mean scores on the SF-36 and EQ-5D.

As explained in the methods section, in both cases, the

sample size is smaller due to the inclusion of the scales in

the clinical research form after the beginning of the

inclusions (n = 60).

Missing data per item was B7 % for all SF-36 and EQ-

5D items except for 5 of the 36 SF-36 items: 4.1, 5.1, 5.2,

9b and 11d (range of missing data 8–11 %). Acceptability

of these two scales’ items was then lower than AQoLS’

items acceptability.

As hypothesised and given that an increase in AQoLS or

EQ-5D scores reflect a worse quality of life, while an

increase in SF-36 reflects a better quality of life, we

showed a negative correlation between AQoLS total score

and SF-36 scores and positive correlation between AQoLS

total score and EQ-5D items scores. Only the SF-36 gen-

eral health subscore was positively correlated to AQoLS

total score, reflecting that an improvement of general

health assessed with EQ-5D was correlated to a worsening

of quality of life assessed with the AQoLS. As hypothe-

sised, moderate correlations were found between the

AQoLS total score and role functioning/emotional dimen-

sion, energy/fatigue dimension, emotional well-being

dimension of the SF-36 and ranged from 0.4 (emotional

well-being) to 0.6 (energy/fatigue). Similarly and as

expected, MCS was highly correlated with AQoLS total

score (r = 0.7), and PCS correlation magnitude with

AQoLS total score was very low (r = 0.1). In return,

correlations between AQoLS total score, social functioning

and general health dimensions were lower than hypothe-

sised (respectively, r magnitude = -0.2 and 0.3) and

correlations with some dimensions exploring SF-36 phys-

ical areas of the SF-36 (i.e. physical functioning, role

functioning/physical and pain) were higher than hypothe-

sised, even if they remained moderate (r = -0.5).

Regarding EQ-5D, as hypothesised, moderate correla-

tions were found between AQoLS total score and activity

and anxiety items (r = 0.5) and low correlations were

found between AQoLS total score and pain and self-care

items (magnitude B0.2). In return, correlation between

AQoLS and health state visual analogue scale of the EQ-

5D was low (0.2), and correlation between AQoLS total

score and mobility item was moderate (0.4).

Internal consistency

Cronbach’s coefficient alpha for the AQoLS total score was

0.96, which shows excellent internal consistency. Cron-

bach’s coefficients for the seven a posteriori dimensions

ranged from 0.8 to 0.9.

Item–dimension correlations

Item–dimension correlations ranged 0.15 (item 8—‘‘nega-

tive emotions’’) to 0.83 (items 33 and 34—‘‘sleep’’).

Spearman correlation coefficients between items and

dimensions of the AQoLS showed the largest correlation

coefficient for each item with its a posteriori corresponding

dimension, except for items 14 (relationships) and 24

(sleep).

Fig. 3 Scree plot of eigenvalues of AQoLS total score
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Discussion

This validation study of the AQoLS shows a 7-dimension

structure of the AQoLS, with 34 acceptable items, in a

population of French patients with current or remitted

AUD. Our data indicated 7 observed dimensions which

differed slightly from the 7 dimensions defined a priori:

‘‘activities’’, ‘‘relationships’’, ‘‘living conditions’’, ‘‘nega-

tive emotions’’, ‘‘self-esteem’’, ‘‘control’’ and ‘‘sleep’’.

Nearly two-third of the items loaded on their a priori

dimension, and the others were redistributed on the others a

posteriori dimensions, leading in particular to the

Table 2 Rotated factorial analysis: factor pattern

Item number—key word Factor 1:

control

Factor 2:

self -esteem

Factor 3:

relationships

Factor 4:

activities

Factor 5: living

conditions

Factor 6: negative

emotions

Factor 7:

sleep

1—Everyday activitiesA 0.32 0.51a 0.28 0.31

2—PlansA 0.28 0.32 0.53

3—Restricted in placesA 0.31 0.30 0.26

4—Physical activitiesA 0.30 0.64 0.21

5—Jobs around the houseA 0.27 0.63

6—Ability to workA 0.23 0.24 0.31 0.48

7—Cut myself off R 0.24 0.46 0.22 0.41a

8—Neglected peopleR 0.21 0.26 0.62 0.40

9—RelationshipsR 0.45 0.63 0.30

10—Behaved badlyR 0.36 0.59

11—FamilyR 0.30 0.30 0.58 0.20 0.24

12—TrustR 0.63a 0.28 0.21 0.29

13—SexR 0.23 0.40 0.29a

14—FriendsR 0.21 0.65a 0.34

15—Household affairsLC 0.48a 0.39

16—Housing situationLC 0.34 0.50

17—Money spent on alcoholLC 0.36 0.27 0.61

18—Financial difficultiesLC 0.87

19—ShameN 0.22 0.47a 0.20 0.42 0.23

20—ContemptN 0.56a 0.25 0.23 0.25 0.26

21—Wasting my lifeN 0.40 0.38a 0.25 0.36

22—Worried about my healthN 0.69

23—Worried about my lifeN 0.22 0.23 0.21 0.21 0.71

24—AppetiteLAS 0.30 0.21 0.23 0.26a 0.24 0.25

25—AppearanceLAS 0.28 0.20 0.33a 0.32 0.22 0.23

26—General healthLAS 0.24 0.25 0.26 0.31a 0.31 0.28 0.21

27—Risky situationsLAS 0.33 0.20 0.50a 0.29 0.24

28—Nothing mattersC 0.74 0.20

29—Alcohol controlled meC 0.67 0.22

30—Life around alcoholC 0.78 0.22

31—Plan around alcoholC 0.76 0.23 0.28 0.20

32—Control of myselfC 0.62 0.33 0.27 0.20

33—Good night’s sleepS 0.23 0.21 0.79

34—Sleep enoughS 0.86

Cumulative variance 0.13 0.22 0.31 0.40 0.48 0.54 0.60

Loadings in bold represent the item distribution in the a posteriori structure

Loadings\0.2 are not shown

Exponent represent hypothesised structure: A activities, R relationships, LC living conditions, N negative emotions, LAS looking after self,

C control, S sleep
a Item attributed to a factor different from its hypothesised dimension
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emergence of the ‘‘self-esteem’’ dimension. Future use of

this scale will clarify its behaviour and on the clinical

relevance of dimensions’ subscores. The structure analysis

with a major dimension allows the summing of the 34

items to obtain a total score. The AQoLS showed excellent

internal consistency.

Methodological quality of reporting of internal consis-

tency, structural validity and hypothesis testing including

convergent validity was excellent according to the COS-

MIN checklist [38].

Two unexplored dimensions

Two dimensions, control and self-esteem, are of particular

interest because these aspects of patient HRQOL have been

unexplored to date by the HRQOL instruments previously

used in patients with AUD.

Control was an a priori dimension emerging from the

content analysis of the focus groups during the AQoLS

development. Control has high clinical relevance in

addiction field: ‘‘loss of control’’ is a hallmark of addic-

tions [39, 40]. Addiction has been described as a loss of

control of drug intake, resulting from impaired prefrontal

cortex function and long-term drug exposure [41]. Control

has also been described as the core cognitive dysfunction in

addictive behaviours [42–44]. Although instruments

assessing drinking-related control exist [45], control is not

currently included in HRQOL instruments as a separate

dimension. The advantage of the AQoLS is that it was

developed using patients’ input, which allows the inclusion

of concepts identified by patients themselves as dimensions

of HRQOL and which have previously only been explored

from the expert point of view. Control is no longer only a

symptom described from the expert perspective, or a

prognostic factor, but a difficulty reported by patients as

having a significant impact on their quality of life, which

they were willing to improve.

Similarly, instruments that assess self-esteem are avail-

able; the most commonly used being the Rosenberg Self-

Esteem Scale [46]. Self-esteem has recently been shown to

be lower in alcohol-dependent patients than in healthy

controls [47]. Moreover, self-esteem has been shown to be

significantly associated with non-HRQOL, using the World

Health Organisation Quality of Life-BREF measure,

among remitted alcohol-dependent patients [48]. Self-es-

teem has previously been described as a dimension of a

non-HRQOL instrument in the Life Situation Survey [49],

which was later validated in a population of alcohol-de-

pendent patients [50]. However, general non-HRQOL

instruments, such as the Life Situation Survey, are reputed

to be less robust than HRQOL ones, and their use as out-

comes in clinical trials are not recommended. Self-esteem

has also been previously included as a dimension in a

HRQOL instrument designed for use among children, the

German generic quality of life instrument for children (the

KINDL) [51], but, to our knowledge, not in any HRQOL

used among patients with AUD. Quotations from patients’

from one of the focus groups consulted in the development

of the AQoLS included: ‘‘I got a quarter bottle of vodka

and just necked it. Afterwards I felt guilty that I’d actually

done it because I’d been actually trying to prove to myself

and be strong for myself that I can do this. And when I had

that relapse I felt really dirty on myself that I’d done it.’’

[United Kingdom-Focus Group 3_Remitted AUD]. This

quotation illustrates how harsh patients were about them-

selves and how low their self-esteem was. Patients included

these feelings as part of their impacted HRQOL and

noticed self-esteem to be sensitive to change over the

course of the disease. Assessing self-esteem in HRQOL

could be an informative outcome in patients with AUD,

reflecting patients’ concerns. It thus seems relevant to

include self-esteem as a distinct dimension of HRQOL in

the AQoLS, even though not defined a priori.

These newly identified domains in measuring and

monitoring HRQOL during assessment and treatment can

add important value to patient recovery [52]. The patient-

centred approach adopted throughout the development

process of AQoLS could contribute to the recognition of

the importance of the patient perspective in the treatment

and outcome assessment in AUD, and help avoid a

Table 3 Construct validity of the AQoLS with SF-36 and EQ-5D

(n = 60)

Mean r

SF-36a

Physical functioning (n = 51) 26.51 -0.5

Role functioning/physical (n = 55) 6.11 -0.5

Role functioning/emotional (n = 54) 4.52 -0.5

Energy/fatigue (n = 57) 13.74 -0.6

Emotional well-being (n = 49) 17.59 -0.4

Social functioning (n = 56) 6.02 -0.2

Pain (n = 55) 8.77 -0.5

General health (n = 53) 14.50 0.3

MCS (n = 35) 28.82 -0.7

PCS (n = 35) 21.47 -0.1

EQ-5D

Mobility (n = 57) 1.12 0.4

Self-care (n = 57) 1.02 0.2

Activity (n = 57) 1.31 0.5

Pain (n = 58) 1.72 0.2

Anxiety (n = 59) 2.05 0.5

Health state visual analogue scale (n = 56) 69.23 0.2

r Spearman correlation coefficient with AQoLS total score
a The higher the SF-36 score, the better the quality of life
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paternalistic style of health care, thereby reducing the

residual stigma still impacting the health care system in

this field [53].

Construct validity

Support for the construct validity of the AQoLS was gained

through negative correlations between AQoLS and all

dimensions of the SF-36 but general health and positive

correlations between AQoLS and all items of the EQ-5D.

As expected, the correlations were mostly moderate in

magnitude, low with scores referring to physical areas and

the highest with the SF-36 MSC. This suggests that the

AQoLS and traditional other HRQOL instruments are not

superimposed. This could be explained by the totally dif-

ferent methods in item generation between AQoLS-patient-

centred and the other scales, which have not benefitted

from patients’ input in their development process [19].

Particularly, we observed a low correlation between

AQoLS and the social functioning subscore of SF-36

despite a relationship dimension in AQoLS. The difference

in instructions, namely ‘‘your physical health or emotional

problems’’ in the SF-36 and ‘‘your relationship with alco-

hol’’ in the AQoLS, could explain this discrepancy:

knowing that alcohol dependence is a highly self-stigma-

tised disorder [53], some patients could not consider that

their relation to alcohol is not part of their physical or

mental health. Another lead is that the explicit instruction

regarding alcohol helps patients in identifying the impacted

domains. As hypothesised, the highest correlation was

found between the AQoLS and the mental summary score

of the SF-36, which is the score that most often demon-

strates improvement in AUD clinical trials [20]. This is an

encouraging argument to support a possible sensitivity to

change of the AQoLS in this population. Even if patients

with alcohol use disorders usually consider their condition

as more psychological than physical [30], the moderate

correlation with some subscores of the SF-36 and items of

the EQ-5D exploring physical areas could be explained by

the fact that mental distress can impact physical well-be-

ing, for instance in major depressive disorders [54].

However, no question explored precisely these physical

areas. More surprisingly, the SF-36 general health subscore

was positively (i.e. inversely) correlated to AQoLS. This

could be due to a response shift of some severe patients on

their general health assessment [55]; a response shift in

health-related quality of life measurements refers to a

change in the meaning of one’s self-evaluation of a target

construct as a result of a change in the respondent’s internal

standards of measurement (scale recalibration, in psycho-

metric terms). This can be illustrated by the fact that people

with a severe chronic illness report a level of quality of life

neither inferior nor better than that of less severely ill

patients or healthy people, as measured by some generic

health-related quality of life instruments [56]. Construct

validity was explored in a smaller sample (n = 60), and

even if significance is not the issue of interest in construct

validity, results are to be taken with caution due to possible

lack of power.

Limitations

Representativeness of the sample is limited due to the

refusal to participate of same randomly selected centres.

The major limitation of this validation study is that it is

cross-sectional and does not allow testing of the instru-

ment’s responsiveness. Therefore, further dynamic valida-

tion of the scale is planned. The construct validity of the

scale was evaluated in a restricted sample size due to the

inclusion in the clinical research form of the other HRQOL

scales in a second step, and the comparison of the AQoLS

with other related concepts like alcohol-related conse-

quences should be undertaken. The AQoLS was validated

using the French version of the scale. A validation of the

English version should be performed in the future; how-

ever, the simultaneous development of the scale in French

and English means that the properties of the two versions

are likely to be similar. The AQoLS has also been adapted

for use in South Korea, Japan and China [57], as well as

Germany, and validations of these language versions are

planned. Finally, the length of the scale could limit its

practicality; moreover, Cronbach’s alpha [0.9 could

translate redundancy in some items. The development of a

short version should improve these issues and is planned.

Conclusion

The AQoLS is a new instrument to assess HRQOL among

patients with AUD from the patients’ perspective and

presents good psychometric properties. The scale is the

only HRQOL instrument specific to patients with AUDs

and was developed based on patients’ personal input. This

characteristic should allow a more precise and relevant

assessment of HRQOL in patients with AUD. The ‘‘con-

trol’’ and ‘‘self-esteem’’ dimensions are of particular

interest as these concepts are not captured in existing

HRQOL instruments used for patients with AUDs. The

AQoLS can be used in the context of clinical research. It

can provide information about the efficacy of therapeutic

interventions regardless of the drinking goal and demon-

strate the interventions’ relevance from the patients’ per-

spective. The development of a short version is planned.

The AQoLS also could be used in pharmaco-economic

analysis to refine current estimates of the societal burden of

AUD. The utility of the AQoLS in routine clinical practice
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remains to be investigated. Future use of the AQoLS

should enable further validation with respect to sensitivity

to change.
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