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Abstract

Aims.—To examine whether World Health Organization (WHO) risk level reductions in drinking 

were achievable, associated with improved functioning, and maintained over time among patients 

at varying initial alcohol dependence severity levels.

Design and setting.—Secondary data analysis of multisite randomized clinical trials: the US 

COMBINE Study and the UK Alcohol Treatment Trial (UKATT).

Participants.—Individuals with alcohol dependence enrolled in COMBINE (n=1383; 68.8% 

male) and seeking treatment for alcohol problems in UKATT (n=742; 74.1% male).
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Interventions.—Naltrexone, acamprosate, or placebo, and combined behavioral intervention or 

medication management in COMBINE. Social behavior network therapy or motivational 

enhancement therapy in UKATT.

Measurements.—WHO risk level reductions were assessed via calendar method. Alcohol 

dependence was measured by the Alcohol Dependence Scale, the Leeds Dependence 

Questionnaire, and the Diagnostic and Statistical Manual of Mental Disorders. Measures of 

functioning included alcohol-related consequences (Drinker Inventory of Consequences and 

Alcohol Problems Questionnaire), mental health (Short Form Health Survey), and liver enzyme 

tests.

Findings.—One- and 2-level reductions in WHO risk levels in the last month of treatment were 

maintained at the 1-year follow-up [aOR(95% CI) 1-level reduction in COMBINE: 3.51 (2.73, 

4.29) and UKATT: 2.65 (2.32, 2.98)] and associated with fewer alcohol-related consequences 

[e.g., B(95% CI) 1-level reduction COMBINE: −26.22 (−30.62, −21.82)], better mental health 

[e.g., B(95% CI) 1-level reduction UKATT: 9.53 (7.36, 11.73)], and improvements in γ-

glutamyltransferase [e.g., B(95% CI) 1-level reduction UKATT: −89.77 (−122.50, −57.04)] at the 

end of treatment, even among patients with severe alcohol dependence. Results were similar when 

abstainers were excluded.

Conclusions.—Reductions in World Health Organization risk levels for alcohol consumption 

appear to be achievable, associated with better functioning, and maintained over time in both the 

United States and the United Kingdom.
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Introduction

The question of whether reductions in drinking (versus abstinence) are achievable and stable 

treatment outcomes for individuals with alcohol use disorder (AUD) has been debated 

extensively [1]. The European Medicines Agency (EMA) recommends abstinence as a 

primary endpoint and also accepts intermediate harm reduction endpoints, including 

reductions in total alcohol consumption, reduction in heavy drinking days, or reduction in 

World Health Organization (WHO) risk levels [2], which are defined by alcohol consumed 

per day (low risk: 1–40g for males/1–20g for females, medium risk: 41–60g for males/21–

40g for females, high risk: 61–100g for males/41–60g for females, very high risk: 101+g for 

males/61+g for females)[3].

The inclusion of harm reduction endpoints is important because most individuals who 

receive treatment for AUD have difficulty sustaining abstinence [4–6] and many individuals 

with AUD prefer drinking reduction goals [7–11]. However, questions remain regarding 

whether non-abstinent drinking reductions can be achieved and maintained, particularly 

among individuals with more severe AUD[12,13].
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WHO Risk Levels as a Drinking Reduction Target

Recent studies have shown that at least one- and two-level reductions in WHO risk levels are 

associated with significant improvements in how patients with AUD feel and function 

[14,15]. Furthermore, reductions in WHO risk levels are achieved by a majority of patients 

and are maintained for up to one-year following treatment [16]. The reductions in WHO risk 

levels are sensitive to medication effects [17–19] and associated with reduced risk of alcohol 

dependence, comorbid psychiatric/drug use disorders, and liver disease [20–23]. Yet, most 

recent studies of the WHO risk level reductions as endpoints have examined the endpoint in 

alcohol pharmacotherapy trials conducted in the US, leaving a knowledge gap about the 

utility of the WHO levels with nonpharmacological treatments and in other countries. 

Replicating the findings in non-US samples and in psychotherapy trials is important for 

understanding the generalizability of the WHO risk level reductions as treatment endpoints. 

Furthermore, previous work examining WHO risk level reductions [17–19] has not 

examined whether WHO risk level reductions are achieved, associated with functioning, and 

maintained over time among individuals with different levels of AUD severity.

To address these gaps in the literature, the current study examined whether the prevalence, 

functional outcomes, and maintenance of the WHO risk level reductions were replicated in a 

non-US psychotherapy trial, and extended previous research by examining WHO risk level 

reductions by initial levels of alcohol dependence severity in two samples: the US 

COMBINE pharmacotherapy trial study [24], and the United Kingdom (UK) Alcohol 

Treatment Trial (UKATT), a psychosocial treatment trial conducted in the UK [25]. The 

aims were to (1) estimate the prevalence of WHO risk level reductions, (2) test whether 

reductions in WHO risk levels in the last month of treatment were associated with improved 

functioning, (3) test whether reductions in WHO risk levels were maintained at one-year 

follow-up, and (4) evaluate whether initial alcohol dependence severity moderated the 

associations between reductions in WHO risk levels and functional outcomes and 

maintenance of WHO risk level reductions over time. We hypothesized that one- and two-

level reductions in WHO risk levels would be achieved, associated with improved functional 

outcomes, and maintained over time in both the COMBINE and UKATT samples. Based on 

prior research showing that low risk drinking is more likely among individuals with lower 

alcohol dependence severity [12,26–28], we hypothesized reductions in WHO risk levels 

would be more likely to be achieved, associated with improved functional outcomes, and 

maintained over time among those with lower initial alcohol dependence severity.

Methods

Participants and procedures

The data for the current study were from the COMBINE and UKATT studies[24,25].

COMBINE.—Participants in COMBINE (n=1383) met the criteria for alcohol dependence 

based on the Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-

IV) [29], and had at least 2 heavy drinking days in a consecutive 30-day period within the 90 

days prior to the baseline assessment. Exclusion criteria included comorbid psychiatric 

diagnoses, illicit drug dependence, and any medical conditions in which naltrexone or 
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acamprosate were contraindicated. Participants were recruited from 11 sites and randomized 

to one of nine treatment conditions based on receipt of: 1) active naltrexone (100 mg/day) or 

placebo naltrexone, 2) active acamprosate (3000 mg/day) or placebo acamprosate, and 3) 

medication management (MM) or combined behavioral intervention (CBI) with MM, or 4) 

CBI only. Treatment occurred over 16 weeks. Follow-up assessments were completed up to 

one-year post-treatment. Participants were male (68.8%) and non-Hispanic White (76.7%) 

[Black (7.9%), Asian (0.3%), Hispanic (11.2%), American-Indian/Alaskan Native (1.3%), 

multi-racial (1.3%), “other” race (1.2%)], with average age of 44.4 years (SD=10.2).

UKATT.—Inclusion criteria for UKATT were being over age 16, seeking help for alcohol 

problems, and being literate in English. Exclusion criteria included comorbid psychiatric 

diagnoses, severe cognitive impairment, and residential instability. Patients (n=742) were 

recruited from 7 sites and randomized to receive 4 sessions of motivational enhancement 

therapy or 12 sessions of social behavior and network therapy. Treatment occurred over 12 

weeks. Follow-up assessments were completed at the end of treatment and one-year after 

trial entry. Participants were mostly male (74.1%), with average age of 41.6 (SD=10.1). 

Nearly all were non-Hispanic White (95.6%); other races included Asian (2.2%), Black 

(1.3%), “other” (0.9%).

Measures

Alcohol consumption.—WHO risk levels were measured using the timeline follow-back 

method [30] and calculated based on the average number of grams of alcohol consumed per 

day over one-month time periods. We calculated the WHO risk level at baseline (month 

prior to the screening), at end of treatment (month 4 in COMBINE and month 3 in UKATT), 

and at one-year follow-up (the month prior to the one year follow-up). Complete drinking 

data were available from 93.1% (end of treatment) and 79.5% (one-year follow-up) of 

participants in COMBINE and 92.9% (end of treatment) and 79.1% (one-year follow-up) of 

participants in UKATT.

We calculated two binary variables representing at least a one-level or at least a two-level 

reduction in the WHO risk levels from baseline to the last month of treatment and from 

baseline to the one-year follow-up. For the one-level reduction, the reference group included 

those with no change or an increase in the WHO risk level from baseline to the treatment/

follow-up months. For the two-level reduction, the reference group included those with a 

one-level reduction, no change, or increase in the WHO risk level from baseline to the 

treatment/follow-up months.

Functioning at end of treatment.—Liver function was assessed in both COMBINE and 

UKATT by liver enzyme tests of alanine aminotransferase (ALT) and γ-glutamyltransferase 

(GGT), with lower levels of ALT and GGT associated with better health outcomes [31].

Alcohol-related consequences were assessed by the Drinker Inventory of Consequences 

(DrInC) [32] in COMBINE and the Alcohol Problems Questionnaire (APQ) [33] in UKATT. 

Reliabilities of the DrInC and APQ exceeded Cronbach’s α=0.80. Mental health was 

assessed using the 12-item Short Form Health Survey (SF-12)[34] in COMBINE and the 36-

item Short Form Health Survey (SF-36) in UKATT[35]. We used T-scores (with average 
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functioning of 50 and standard deviation of 10) for the SF-36 and SF-12 mental health 

subscale, with higher scores indicating better mental health functioning. The reliability of 

the Short Form Health Survey items exceeded Cronbach’s α=0.80.

Alcohol dependence severity.—Initial alcohol dependence severity was measured at 

the baseline assessment using expected a posteriori scores derived from a moderated 

nonlinear factor analysis (MNLFA)[36]. MNLFA is a form of integrative data analysis that 

can be used to combine items from different measures that are theoretically measuring the 

same construct [37,38]. Items were included from the Alcohol Dependence Scale (ADS)[39] 

and DSM-IV[29] in COMBINE and from the Leeds Dependence Questionnaire (LDQ)[40] 

in UKATT. The alcohol dependence severity MNLFA scores, which are standardized across 

samples [36], align with alcohol dependence criteria counts and, despite higher average 

MNLFA scores in UKATT (t(df)=−7.29 (2110), p<0.001), they have comparable 

distributions across studies (Figure 1).

We also examined cutoffs for alcohol dependence severity obtained from clinician ratings 

(COMBINE) and cutoff scores for the LDQ (UKATT). In COMBINE, clinician-rated 

severity of alcohol dependence on the Structured Clinical Interview for DSM-IV (SCID)[41] 

was used with ratings of “mild”, “moderate”, or “severe.” For UKATT, we used cutoffs 

derived from the LDQ[42], with LDQ scores 0–15=“mild”, 16–23=“moderate”, and 24–

30=“severe”.

Statistical analysis

Frequency statistics were used to examine the prevalence within each study of achieving 

WHO risk level reductions and maintenance of WHO risk level reductions by dependence 

severity categories of “mild”, “moderate”, and “severe”. Linear regression models were used 

to examine the effects of end of treatment WHO risk level reductions in predicting end of 

treatment functioning (e.g., drinking consequences, ALT, GGT, mental health), with 

interaction terms used to determine if these results were moderated by initial alcohol 

dependence severity, as measured by continuous MNLFA factor scores. Logistic regression 

models were used to examine the probability of maintaining the WHO risk level reductions 

from the end of treatment to the one-year follow-up. Interaction terms in the logistic 

regression models were used to examine the odds of maintaining one- and two-level 

reductions at the one-year follow-up as a function of achieving one- and two-level reductions 

at the end of treatment, respectively, and whether dependence severity moderated these 

associations. All analyses were conducted using Mplus version 8.2 [43]. Missing outcome 

and drinking data were accommodated via multiple imputation with 50 imputed datasets and 

all studied variables were included in the imputation file [44–46]. Missing data ranged from 

1% at baseline to 29% at the end of treatment. Sex, age, and initial WHO risk had no 

missing data and were included as covariates in all analyses. Clustering within sites was 

accommodated using the sandwich estimator in Mplus. We report exact p-values and, for 

consistency with prior analyses of the WHO risk levels [14–16], did not correct for multiple 

comparisons. The analyses and hypotheses were not pre-registered and that the results 

should be considered exploratory.
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Sensitivity analyses.—We re-estimated all models excluding abstainers. These analyses 

provided a test of whether non-abstinent drinking reductions in the last month of treatment 

were associated with improvements in functioning and maintained over time.

Results

Descriptive Analyses

As shown in Table 1, at trial entry (baseline), the majority of individuals in both studies were 

in the very high risk level and none were abstinent. In the last month of treatment and at the 

one-year follow-up, most individuals were in the abstinent, low risk, or medium risk levels. 

Significantly more individuals in UKATT than COMBINE were high risk or very high risk 

in the last month of treatment and at one-year follow-up. Table 1 also presents descriptive 

statistics for all functioning measures by study. Participants in UKATT had significantly 

worse functioning on nearly all outcomes, including alcohol dependence severity, WHO risk 

levels, GGT, and mental health scores.

The majority of patients in both studies reduced their drinking from baseline to the last 

month of treatment by at least one level (COMBINE: 88.5%; UKATT: 59.8%) and fewer 

reduced by at least two levels (COMBINE: 77.1%; UKATT: 46.1%). At one-year post-

treatment most achieved at least one-level (COMBINE: 80.0%; UKATT: 63.3%) and fewer 

reduced by two levels (COMBINE: 66.3%; UKATT: 46.7%). We then examined WHO risk 

level reductions and maintenance of WHO risk level reductions by severity categories of 

“mild”, “moderate”, and “severe” alcohol dependence (Table 2). Within each study, 

prevalence of achieving and maintaining at least one- and two-level reductions were similar 

for the three severity categories. In COMBINE, the prevalence of achieving a two-level 

reduction was 77.4%, 79.0% and 73.7% (χ2(2)=3.20, p=.20) and the prevalence of 

maintaining this reduction was 80.5%, 77.4%, and 77.0% for “mild”, “moderate”, and 

“severe” dependence, respectively (χ2(2)=0.62, p=.73). In UKATT, the three severity groups 

were comparable in the prevalence for achieving (“mild”=47.8%, “moderate”=48.4%, 

“severe”=39.4%; χ2(2)=3.25, p=.20) and maintaining (“mild”=69.1%, “moderate”=68.8%, 

“severe”=71.1%; χ2(2)=0.07, p=.97) a two-level reduction.

Linear Regression Models

Next, we examined whether achieving at least one- and two-level reductions in WHO risk 

levels in the last month of treatment was associated with liver enzyme concentrations (GGT, 

ALT), alcohol-related consequences, and mental health at the end of treatment, and whether 

alcohol dependence severity interacted with WHO risk level reductions in predicting these 

outcomes. Results from the regression models are provided in Table 3. Unstandardized 

adjusted (controlling for covariates) regression coefficients can be interpreted as the change 

in outcomes based on achieving at least a one- and two-level reduction in the last month of 

treatment. For example, in COMBINE, at least a one-level reduction in WHO risk level, as 

compared to no change or an increase, corresponded to an average reduction of 26.22 for the 

score of alcohol-related consequences (B (SE)=−26.22 (2.22), p<0.001) on the DrInC and 

average improvement in mental health of 9.42 (B(SE)=9.42 (0.97) , p<0.001) on the SF-12. 

In both the COMBINE and UKATT studies, at least one- and two-level reductions were 
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associated with significantly lower AST and lower GGT, greater mental health, and fewer 

alcohol-related consequences at end of treatment. Alcohol dependence severity was also 

significantly associated with alcohol-related consequences in COMBINE (DrInC score) and 

UKATT (APQ score) and mental health (SF-12 in COMBINE), such that greater 

dependence severity was associated with greater consequences and worse mental health.

Initial alcohol dependence severity interacted with WHO-level reductions at the end of 

treatment in the prediction of alcohol-related consequences and mental health in COMBINE. 

Simple slopes analyses, using SCID severity categories to probe the interactions, indicated 

that as the level of dependence severity increased, at least one- and two-level reductions in 

WHO risk in the last month of treatment corresponded to larger reductions in alcohol-related 

consequences (DrInC scores) and greater improvements in mental health (SF-12) at the end 

of treatment, compared to the referent group (at least one-level reduction predicting DrInC 

scores: low severity: B (SE)=−16.44 (4.20); moderate severity: B (SE)=−25.00 (2.51); severe 

severity: B (SE)=−30.55 (4.76) and SF-12 scores: low severity: B (SE)=5.69 (2.71); 

moderate severity: B (SE)=9.31 (1.47); severe severity: B (SE)= 10.64 (1.94); at least two-

level reduction predicting DrInC scores: low severity: B (SE)=−12.99 (2.63); moderate 

severity: B (SE)=−19.36 (1.85); severe severity: B (SE)=−25.77 (3.48) and SF-12 scores: 

low severity: B (SE)=4.85 (1.59); moderate severity: B (SE)=7.84 (1.04); severe severity: B 

(SE)= 9.26 (1.54)).

Logistic Regression

Results from the logistic regression models indicated that a reduction in WHO risk levels in 

the last month of treatment was significantly associated with at least one- and two-level 

reductions in WHO risk levels at one-year follow-up in both studies (Table 4). Achieving at 

least a one- or two-level reduction in the last month of treatment was associated with over 

3.2 times greater odds of maintaining at least a one- or two-level reduction at one-year 

follow-up in COMBINE and over 2.6 times greater odds of maintaining at least one- or two-

level reductions in UKATT. Among individuals who achieved at least a one-level reduction 

by the end of treatment, 85.5% and 84.4% reported at least a one-level reduction at the one-

year follow-up in COMBINE and UKATT, respectively. Among individuals who achieved a 

least a two-level reduction by the end of treatment, 77.8% and 77.7% reported at least a two-

level reduction at the one-year follow-up in COMBINE and UKATT, respectively.

Interaction tests indicated alcohol dependence severity was not associated with WHO risk 

level reductions at one-year follow-up in either COMBINE or UKATT. There was also no 

interaction between alcohol dependence severity and WHO risk level reductions in the last 

month of treatment in predicting the odds of maintaining at least one- or two-level 

reductions at one-year follow-up.

Sensitivity Analyses

Sensitivity analyses included only individuals who did not achieve abstinence in the last 

month of treatment (COMBINE: n=924; UKATT: n=604). In this subgroup, the effects of 

one- and two-level reductions on functional outcomes were smaller than when abstainers 

were included (Table 5). In particular, the effects of one- and two-level reductions on ALT in 
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COMBINE were not significant with abstainers excluded, and the interaction between 

dependence severity and the one- and two-level reduction in WHO risk in predicting mental 

health in COMBINE was also not significant. However, the effects of one- and two-level 

reductions on ALT remained significant in UKATT, and in both the COMBINE and UKATT 

studies, at least one- and two-level non-abstinent reductions were associated with 

significantly better mental health, lower GGT, and fewer alcohol-related consequences at 

end of treatment, with no additional interactions with initial alcohol dependence severity.

The results of the logistic regression models were consistent with prior models in which 

abstainers were included (see Table 2 and Table 6). In both COMBINE and UKATT, 

achieving at least a one- or two-level non-abstinent reduction during the last month of 

treatment was associated with approximately 2.5 times the odds of at least a one- or two-

level reduction, respectively, at one-year post-treatment, with no differences by alcohol 

dependence severity (main effects and interactions non-significant).

Discussion

The current study replicated recent work [14–16] by demonstrating that at least one- and 

two-level reductions in WHO risk levels were commonly achieved, were associated with 

improved functional outcomes, and were maintained over time in a psychotherapy trial of 

individuals seeking treatment for alcohol problems in UK. The current study also extended 

recent findings by showing that in both US and UK samples the one- and two-level 

reductions that were achieved were associated with significant improvements in functioning 

and maintained over time even among individuals with higher initial levels of alcohol 

dependence severity.

Contrary to study hypotheses, alcohol dependence severity did not impact the majority of 

findings, with only two exceptions: as alcohol dependence severity increased among 

individuals in COMBINE, those who achieved at least one- and two-level reductions at the 

end of treatment had larger reductions in alcohol related consequences and greater 

improvements in mental health, as compared to those who did not achieve those reductions 

in WHO risk level. Results were also robust in sensitivity analyses that excluded abstainers 

from the models to focus on non-abstinent drinking reductions. However, the effects in these 

models were smaller, suggesting that abstinence was associated with better outcomes [47].

The results from the current study are consistent with prior work demonstrating the validity 

and maintenance of the WHO risk level reductions in clinical samples [14–16,19]. The 

current study makes an important new contribution by replicating prior analyses from US 

samples in the UKATT data and by extending this research to test whether WHO risk level 

reductions are associated with improvements in functional outcomes and maintained over 

time across the range of alcohol dependence severity.

The current study also had limitations. The data available in COMBINE and UKATT 

differed, requiring that we focus on measures that were similar across studies. For example, 

we previously found that the WHO risk level reductions correspond to improvements in 

systolic blood pressure and percent carbohydrate-deficient transferrin in COMBINE [14], 
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but these measures were not assessed in the UKATT. In both studies the drinking data were 

obtained by verbal report, however both studies also included biomarkers (GGT and ALT), 

which corresponded to the self-reported drinking data [24,25]. Both samples excluded 

individuals with severe psychiatric comorbidity and UKATT excluded residentially unstable 

individuals. Whether the findings generalize to AUD patients with severe psychiatric 

symptoms is unknown, although epidemiological research finds WHO risk level reductions 

are associated with reduced risk for depressive/anxiety disorders [20]. Neither study 

randomized patients to drinking reduction versus abstinence and patients had a mix of 

abstinence and drinking reduction goals [7,10]. Studying whether drinking reductions are 

maintained and associated with improvements in outcomes among patients with varying 

initial treatment goals is an important area for additional research. We conducted multiple 

tests and did not correct for multiple comparisons. Importantly, substantive conclusions 

would be similar if we had corrected for multiple comparisons. Finally, the maximum 

consumption for the “low risk” WHO level is still above many guidelines for “low risk” 

drinking [48].

Despite these limitations, the current study extends recent work on the WHO risk level 

reductions in several ways. First, we extended the analysis of WHO risk levels to a clinical 

trial in the UK among participants with more severe initial dependence severity, mental 

health, and GGT than those in COMBINE. The UKATT study was defined as an 

effectiveness study, which increases the generalizability of the findings to real world 

treatment settings. Second, the findings indicate that WHO risk level reductions are similarly 

achieved and maintained among individuals with different levels of alcohol dependence 

severity and that clinically meaningful improvements in functional outcomes are also 

similarly achieved, even among those who were initially more severe. Third, these data 

suggest that measures of WHO risk level reduction are applicable as clinical trial endpoints 

for both pharmacotherapy and psychosocial interventions. Importantly, findings were also 

consistent when abstainers were excluded, thus ruling out the possibility that abstinence is 

the critical driver of functional improvement. Many individuals seeking treatment for 

alcohol problems prefer non-abstinence goals [7,8] and more individuals may become 

interested in treatment if drinking reduction goals are included as a treatment target[49,50]. 

Treatment providers may also help reduce harm caused by alcohol by talking with patients 

about drinking reductions, including non-abstinent reductions. The WHO risk levels can be 

used clinically to help patients in identifying drinking reduction goals and encourge more 

individuals to seek care, knowing that these reductions will have clinical value.
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Figure 1. 
The Relationship of Alcohol Dependence Severity Expected A Posteriori Scores Derived 

from Moderated Nonlinear Factor Analysis [36] with DSM-IV Alcohol Dependence Criteria 

Count (panel a) and Distribution of Alcohol Dependence Severity Expected A Posteriori 

Scores in the COMBINE and UKATT Studies (panel b)

Note. Alcohol dependence severity was measured using expected a posteriori scores (similar 

to z-scores that are standardized across studies) derived from a moderated nonlinear factor 

analysis (MNLFA) of measures from COMBINE and UKATT [36].
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Table 1.

Descriptive Statistics for WHO Risk Levels and Functional Outcomes by Study

Outcome COMBINE UKATT χ2 / t-statistic

N (%) / M (SD) N (%) / M (SD) (df)

WHO Risk Level
a

At Trial Entry 50.60

Abstinence 0 (0%) 0 (0%) (3), p<0.001

Low risk 45 (3.3%) 41 (5.7%)

Medium risk 154 (11.1%) 49 (6.8%)

High risk 354 (25.6%) 110 (15.2%)

Very high risk 830 (60.0%) 523 (72.3%)

Last Month of Treatment 241.48

Abstinence 459 (35.6%) 119 (17.7%) (4), p<0.001

Low risk 504 (39.1%) 170 (25.3%)

Medium risk 126 (9.8%) 80 (11.9%)

High risk 88 (6.8%) 84 (12.5%)

Very high risk 111 (8.6%) 219 (32.6%)

One-year Post-Treatment 66.45

Abstinence 366 (33.3%) 121 (21.2%) (4), p<0.001

Low risk 319 (29.0%) 140 (24.5%)

Medium risk 135 (12.3%) 65 (11.4%)

High risk 116 (10.6%) 76 (13.3%)

Very high risk 163 (14.8%) 170 (29.7%)

Alcohol Dependence Severity Scores
b

At Trial Entry −0.23 (0.79) 0.04 (0.89) −7.29

(2110), p<0.001

Alcohol Dependence Severity Cutoffs
c

Mild 228 (16.7%) 365 (49.9%)

Moderate 782 (57.4%) 214 (29.2%)

Severe 352 (25.8%) 153 (20.9%)

ALT (IU/L)

At Trial Entry 40.14 (37.31) 39.53 (42.85) 0.33 (1918)

End of Treatment 31.53 (24.40) 36.80 (56.16) −2.54 (1555), p=.01

GGT (IU/L)

At Trial Entry 74.50 (126.97) 113.40 (216.80) −0.49 (1919), p<0.001

End of Treatment 51.05 (142.28) 97.80 (178.35) −5.75 (1571), p<0.001

Alcohol Related Consequences DrInC (max. 124) APQ (max. 60)

At Trial Entry 48.03 (20.44) 26.24 (10.93)
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Outcome COMBINE UKATT χ2 / t-statistic

N (%) / M (SD) N (%) / M (SD) (df)

End of Treatment 12.90 (18.69) 16.08 (12.86)

Short Form Health Survey Mental Health

At Trial Entry 41.40 (11.00) 31.36 (12.44) 18.24 (1890), p<0.001

End of Treatment 49.50 (9.56) 38.05 (14.29) 19.29 (1613), p<0.001

Note. All numbers are observed (percentages are based on valid number of cases) with no imputation for missing data. ALT=alanine 
aminotransferase; GGT=γ-glutamyltransferase; IU/L=International Units per Liter; DrInC=Drinker Inventory of Consequences; APQ=Alcohol 
Problems Questionnaire.

a
WHO risk Levels: low risk: 1–40 g for males/1–20 g for females, medium risk: 41–60 g for males/21–40 g for females, high risk: 61–100 g for 

males/41–60 g for females, very high risk: 101+g for males/61+g for females

b
Alcohol Dependence Severity Expected a Posteriori Scores (range: −1.97 to 2.87), based on MNLFA representing standardized scores across 

studies with higher scores indicating greater severity dependence [36]

c
In COMBINE, clinician-rated “severity of alcohol dependence for the worst week of the past month” on the Structured Clinical Interview for 

DSM-IV (SCID) [41] was used with ratings of “mild”, “moderate”, or “severe.” For the UKATT study, we used cutoffs derived from the LDQ 
[42], with LDQ scores less than 15=“mild”, LDQ scores from 16–23=“moderate”, and LDQ scores from 24–30=“severe”.
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Table 4.

Logistic Regression Models Predicting WHO One- and Two-Level Reductions at One-Year Follow-up from 

WHO One- and Two-Level Reductions in the Last Month of Treatment, Alcohol Dependence Severity Scores, 

and their Interaction

Predictor COMBINE (n=1383) UKATT (n=742)

aOR (95% CI) aOR (95% CI)

Outcome: At least one-level reduction at one-year follow-up

Sex 1.07 (0.84, 1.30), p=.57 0.75 (0.56, 0.94), p=.02

Age 1.00 (0.99, 1.01), p=.88 1.00 (0.99, 1.01), p=.95

WHO risk level at trial entry 1.05 (0.91, 1.19), p=.47 1.09 (0.97, 1.21), p=.14

Dependence severity 1.12 (0.83, 1.40), p=.40 0.89 (0.72, 1.05), p=.19

1+-level reduction in last month of treatment 3.51 (2.73, 4.29), p<.001 2.65 (2.32, 2.98), p<.001

Dependence severity × 1+-level reduction in last month of treatment 0.89 (0.66, 1.13), p=.40 1.09 (0.74, 1.44), p=.59

Outcome: At least two-level reduction at one-year follow-up

Sex 1.04 (0.82. 1.25), p=.74 0.80 (0.57, 1.03), p=.13

Age 1.00 (0.99, 1.01), p=.92 0.99 (0.99, 1.01), p=.70

WHO risk level at trial entry 0.92 (0.82, 1.03), p=.17 1.21 (1.05, 1.38), p=.005

Dependence severity 1.11 (0.93, 1.29), p=.22 1.01 (0.89, 1.14), p=.84

2+-level reduction in last month of treatment 3.23 (2.55, 3.92), p<.001 2.67 (2.42, 2.92), p<.001

Dependence severity × 2+-level reduction in last month of treatment 0.88 (0.72, 1.04), p=.16 0.95 (0.66, 1.23), p=.72

Note. aOR (95% CI)=adjusted odds ratios (95% confidence interval). Alcohol dependence severity score was grand mean centered within study. 
The reference group for the one-level reduction was no change or an increase in the WHO risk level from baseline to the treatment/follow-up 
months, and the reference group for the two-level reduction was the one-level reduction, no change, or increase in the WHO risk level from 
baseline to the treatment/follow-up months. All analyses controlled for age, sex, initial WHO risk level, and initial level of the outcomes.
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Table 6.

Logistic Regression Models Predicting WHO One- and Two-Level Reductions at One-Year Follow-up from 

WHO One- and Two-Level Reductions in the Last Month of Treatment, Alcohol Dependence Severity Scores, 

and their Interaction, Excluding Abstainers

Predictor COMBINE (n=924) UKATT (n=604)

aOR (95% CI) aOR (95% CI)

Outcome: At least one-level reduction at one-year follow-up

Sex 1.04 (0.81, 1.23), p=.75 0.79 (0.60, 0.95), p=.05

Age 0.99 (0.99, 1.01), p=.62 1.00 (0.99, 1.01), p=.60

WHO risk level at trial entry 0.99 (0.84, 1.14), p=.92 1.08 (0.96, 1.21), p=.19

Dependence severity 1.18 (0.91, 1.45), p=.16 0.88 (0.73, 1.03), p=.13

1+-level reduction in last month of treatment 2.80 (2.14, 3.46), p<.001 2.46 (2.08, 2.85), p<.001

Dependence severity × 1+-level reduction in last month of treatment 0.86 (0.64, 1.08), p=.23 1.08 (0.76, 1.40), p=.61

Outcome: At least two-level reduction at one-year follow-up

Sex 1.01 (0.80. 1.22), p=.96 0.82 (0.57, 1.03), p=.20

Age 1.00 (0.99, 1.01), p=.75 0.99 (0.99, 1.01), p=.55

WHO risk level at trial entry 0.91 (0.79, 1.04), p=.19 1.14 (1.01, 1.28), p=.02

Dependence severity 1.13 (0.93, 1.32), p=.18 1.03 (0.89, 1.16), p=.67

2+-level reduction in last month of treatment 2.52 (1.96, 3.07), p<.001 2.66 (2.23, 3.09), p<.001

Dependence severity × 2+-level reduction in last month of treatment 0.87 (0.71, 1.04), p=.16 0.92 (0.66, 1.18), p=.56

Note.

*
p<0.05;

**
p<0.01;

***
p<0.001, aOR (95% CI)=adjusted odds ratios (95% confidence interval). Alcohol dependence severity score was grand mean centered within 

study. The reference group for the one-level reduction was no change or an increase in the WHO risk level from baseline to the treatment/follow-up 
months, and the reference group for the two-level reduction was the one-level reduction, no change, or increase in the WHO risk level from 
baseline to the treatment/follow-up months. All analyses controlled for age, sex, initial WHO risk level, and initial level of the outcomes.
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