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Abstract

Background: A challenge for evaluating alcohol treatment efficacy is determining what 

constitutes a “good” outcome or meaningful improvement. Abstinence at the end of treatment 

is an unambiguously good outcome; however, a focus on abstinence ignores the potential benefits 

of patients reducing their drinking to less problematic levels. Patients may be drinking at low 

risk levels at the end of treatment but may be high-functioning and impose few social costs. In 

this study, we estimate the relationship between drinking at the end of COMBINE treatment and 

subsequent health care costs with an emphasis on heavy and non-heavy drinking levels.

Methods: Indicators of heavy drinking days (HDDs) (5+ drinks for men, 4+ for women) and 

non-heavy drinking days (non-HDDs) during the last 30 days of COMBINE treatment were 

constructed for 748 patients enrolled in the COMBINE Economic Study. Generalized linear 

models were used to model total costs following COMBINE treatment as a function of drinking 

indicators. Different model specifications analyzed alternative counts of HDDs (e.g., 1 HDD and 
2–30 HDDs) and groups having both Both non-HDDs and HDDs.

Results: Patients with HDDs had 66.3% (p<.01) higher health care costs than those who were 

abstinent. Having more than 2 HDDs was associated with the highest costs (76.1%, p<.01). 

Having non-HDDs was associated with costs less than or equal to abstainers’ costs. Patients with 

HDDs and non-HDDs had substantially lower HCCs (31.5% less than abstainers) than those with 

HDDs only (91.8% higher than abstainers) (p<.05).

Conclusions: Having HDDs at the end of treatment is associated with higher costs. Patients who 

had Only HDDs at the end of treatment had worse subsequent outcomes than those who had Both 
non-HDDs and HDDs. These findings offer new context for evaluating treatment outcomes and 

provide new information on the association of drinking with consequences.
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BACKGROUND

A challenge for evaluating alcohol treatment efficacy is determining what constitutes a 

“good” outcome or meaningful improvement. Abstinence at the end of treatment is an 

unambiguously good outcome; however, a focus on abstinence ignores the potential benefits 

of patients reducing their drinking to less problematic levels (Sobell and Sobell, 2011; 

Marlatt 2002; Dawson et al., 2008; Mertens et al., 2012). Falk et al. (2010) compared 

heavy drinkers to non-heavy drinkers at the end of treatment in two randomized controlled 

trials of pharmacotherapy by assessing alternative post-treatment drinking outcomes (e.g., 

percentage of subjects with no heavy drinking days [HDDs], percent days abstinent, 

drinks per day and per drinking week) up through 1-year post treatment. They found that 

subjects with no HDDs at the end of COMBINE treatment had significantly lower levels 

of all drinking outcomes and fewer alcohol-related consequences than patients with HDDs. 

Similar drinking measures were evaluated by Kline-Simon et al. (2014) in an observational 

study of outpatients. They found higher subsequent health care utilization and costs for 

patients with heavy drinking immediately following treatment and little difference in costs 

between abstinence and low-risk drinking.

As we have noted elsewhere (Zarkin et al., 2010), looking at other outcomes in addition 

to alcohol use is important to understand the social impact of alcohol dependence and the 

benefits of alcohol treatment. Patients may be drinking at low risk levels at the end of 

treatment and even post-treatment, but they may function at high levels and impose few 

costs on themselves or others. Such patients may be relatively healthy and have fewer 

accidents and healthcare emergencies.

In this study, we estimate the relationship between drinking outcomes at the end of 

COMBINE treatment with subsequent health care costs (costs). We focus on HDDs (5+ 

drinks for men, 4+ for women) and non-heavy drinking days (non-HDDs) in the last 30 days 

of treatment. We examine costs during 1-year and 3-year periods following treatment. Our 

goal is to estimate how alcohol use at the end of treatment predicts future costs.

METHODS

Data

We used data from the COMBINE trial, which randomized 1,383 adult participants with 

alcohol dependence to 9 different combinations of 2 pharmacotherapies (Acamprosate 

and Naltrexone) and a combined behavioral intervention (CBI). All of the medication/

placebo arms received medication management. The ninth arm provided only the combined 

behavioral intervention with no medication or placebo. Randomization took place within 11 

treatment sites in the United States between 2001 and 2003, and participants were followed 

for 12 months after the end of COMBINE treatment. In addition to estimating the costs 

of COMBINE treatment, the COMBINE Economic Study collected social and economic 

outcomes from patients during the main COMBINE study and extended data collection for 

an additional 24 months (Bray et al., 2007).

Aldridge et al. Page 2

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 October 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The analysis sample used for the current study is based on the COMBINE Economic 

Study participants. Two of the original 11 sites chose not to participate in the Economic 

Study. Of the 991 participants who completed 16 weeks of treatment in those 9 sites, 792 

chose to participate and completed a total of 6,138 interviews, including an interview at 

randomization and at the end of 16 weeks of trial treatment. This sample corresponds to 

the sample used in Zarkin et al. (2010). Interviews were conducted at weeks 16 (the end of 

the COMBINE treatment episode), 26, 52 and 68 (one year after the end of COMBINE 

treatment). Drinking data are only used from the Week 16 interview. Cost data used 

as the dependent variable in our analyses come from the subsequent interview weeks. 

Attrition within this group was limited.1 Moreover, there were relatively few missing data 

points because the data collection instruments were designed to capture outcomes since the 
previous interview. Although this approach to data collection increases the likelihood of 

recall bias, it has the advantage of removing intermittent missing information. We removed 

patients with inconsistent or incomplete data, primarily based on having gaps in drinking 

data at the end of COMBINE treatment. The remaining analysis sample size is 752 (95% of 

the eligible sample).

One of the strengths of this study is the quality of its measures. The data were collected 

using the Economic Form 90 instrument (Bray et al., 2007), which collected detailed 

daily alcohol use in standard drinking units using the Timeline Follow-back (TLFB) 

method (Sobell and Sobell, 1992). In the TLFB method, a trained clinician works with 

the patient to construct a calendar of infrequent life events, work schedules and other 

activities, and weekends and holidays that occurred during the period of interest. Patients 

are then prompted to reconstruct daily drinking and drinking habits that are informed by 

and consistent with these memory anchors. In addition, the instrument recorded outpatient 

and emergency room visits and inpatient nights for general health and behavioral health, and 

residential treatment nights for any substance use or mental health. These were all collected 

as total counts since a patient’s previous interview.

Measures

Our analysis focused on drinking occurring during the last 30 days of COMBINE treatment 

collected using TLFB. Each day in this period was defined as an HDD if 5 or more drinks 

for men or 4 or more drinks for women were consumed that day; a non-HDD if drinking 

was reported but at a quantity less than the HDD threshold; or a day with no drinking. 

To reflect overall drinking behaviors in the last 30 days of COMBINE treatment, we used 

these daily definitions to create several categorical variables. First, we created an indicator of 

whether a patient had 1 or more non-HDDs in the last 30 days of COMBINE treatment (Any 
non-HDDs) and an indicator of having 1 or more HDDs in the last 30 days of COMBINE 

treatment (Any HDDs). These two variables are not mutually exclusive as a patient may 

have had both non-HDDs and HDDs in the past 30 days. Following convention, we use these 

two indicators as the only drinking variables in our first statistical model with Abstinent as 

1The reasons include the frequency of follow-up interviews, incentives, the rapport established between the study participants and the 
study staff during the main study period, and the amount of grant resources provided to the study sites to support data collection. 
Finally, the participants eligible for the follow-up study had successfully completed 16 weeks of study treatment and thus may have 
been selected on unobserved characteristics that were correlated with study adherence.
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the excluded reference group. However, to better reflect distinct types of drinkers at the end 

of COMBINE, we combined these variables to create a categorical variable with mutually 

exclusive groups: those who (1) had Only non-HDDs, (2) had Only HDDs, (3) had Both 
non-HDDs and HDDs, or (4) were Abstinent (no non-HDDs and no HDDs). The first three 

categories are used in our second set of statistical models as indicator variables with the 

Abstinent group as the reference category.

Participants with different numbers of HDDs might have different subsequent costs. To test 

this, we created additional indicator variables by splitting the Any HDDs indicator into 

smaller categories based on the number of HDDs. We started by creating an indicator for 

each number of HDDs from 1 to 30. However, because of small cell sizes and a lack of 

variation in costs across the indicators, we settled on “Low” and “High” categories and 

analyzed 2 different thresholds: 1 HDD vs 2–30 HDDs and 1–2 HDDs vs 3–30 HDDs. 

When we investigated similar categories for non-HDDs, we found no substantial variation in 

outcomes by non-HDD categories and thus do not include them in our analyses. Using these 

Low and High indicators, we then created mutually exclusive categories that incorporated 

non-HDDs similar to those above except that the Low and High indicators were used instead 

of simply Any HDDs.

Costs were calculated using self-reported counts of visits to outpatient care and emergency 

departments, and nights in inpatient and residential treatment facilities for any reason 

(physical or behavioral health). These counts are aggregated across the interviews from 

weeks 26–68 and thus reflect all costs from the end of COMBINE treatment (beginning the 

day after the end of the 30-day drinking outcomes described above) through 12 months later. 

These units were multiplied by $US unit costs reported in Zarkin et al. (2010) and summed 

to produce a single total healthcare cost. As in Zarkin et al., costs were adjusted to 2007 

dollars using the medical services consumer price index for health care. We analyzed 1-year 

and 3-year costs post-COMBINE. One-year costs are based on healthcare activity reported 

during the 12-month period following the last day of COMBINE treatment. We therefore 

do not include costs occurring during the COMBINE trial treatment, which may have been 

confounded by regular health care visits. Three-year costs include the 1-year costs but add 

costs that occurred throughout the remainder of the data collection period for the Economic 

Study, totaling 36 months following the end of COMBINE treatment.

Demographic covariates included in the models are gender, race/ethnicity, and age at the 

time of COMBINE enrollment. Other characteristics were indicators of unemployment and 

whether the participant was married. We also included indicators of whether participants 

had ever used marijuana, whether they had ever used illicit drugs not including marijuana, 

continuous years of education reported at the beginning of COMBINE, logged baseline costs 

reflecting the 4-month period prior to randomization, and physical and psychological health 

domain scores from the WHO Quality of Life Instrument (The WHOQOL Group, 1998). 

We controlled for the study site where the patient received combine treatment. Because there 

was some attrition over the 3 years of data collection, we included the number of days for 

which each patient reported their costs as a covariate in the 3 year cost models.
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Statistical Model

Because costs have a positively skewed distribution, ordinary least squares (OLS) may 

yield biased and inefficient estimates. Two common solutions to this skewness are using 

OLS with log transformation of costs which yields a distribution more amenable to OLS 

assumptions (although a retransformation of estimates, “smearing,” is required to obtain 

correct estimates), and generalized linear models (GLM) with a log-link function. An 

advantage of the GLM specification is that it provides consistent estimates even in the face 

of heteroskedasticity (Manning and Mullahy, 2001). The appropriateness of one approach 

over the other depends on the exact shape of the distribution in terms of skewness, kurtosis, 

and overall heteroskedasticity (Manning and Mullahy, 2001). We used GLM rather than 

log OLS because we found no evidence of heavy-tails in the log-scale residuals from our 

GLM model. We present the results from a GLM with a gamma distribution and a log-link 

function for 1-year. Because the majority of patients have costs (more than 75% in the 

1-year period and over 90% over the 3-year period), we do not present estimates from a 

2-part model which separately estimates the probability of having any costs and the non-zero 

costs themselves.

We estimate parameters for six models that use the different drinking variables described 

above. The first three models follow the convention of including non-interacted drinking 

indicators with Abstinent as a reference category. The first model includes Any HDDs 
and Any non-HDDs, while the second and third models replace Any HDDs with the 

subcategories of 1 HDD and 2–30 HDDs and then 1–2 HDDs and 3–30 HDDs, respectively. 

The latter three models use the mutually exclusive categorical drinking indicators: Only 
non-HDDs, Only HDDs, and Both non-HDDs and HDDs, again with Abstinent as the 

reference category. Following a pattern, the fifth and sixth models use the 1 HDD and 2–30 
HDDs and 1–2 HDDs and 3–30 HDDs breakouts of Any HDDs to construct the HDD 
categories. For example, instead of Both non-HDDs and HDDs, the fifth model now uses 

two separate variables: Both non-HDDs and 1 HDD and Both non-HDDs and 2–30 HDDs.

For brevity, we report only the estimates for drinking status covariates and include model-

adjusted percentage differences that are easier to interpret. Specifically, these percent 

estimates are produced by exponentiating the unadjusted estimates (producing Incident Rate 

Ratios) and subtracting 1. They reflect the average percentage difference associated with 

being in each drinking group relative to the abstinent group. For each covariate and each 

specification, we also report the untransformed coefficient and standard error. Because we 

are also interested in how different drinking variables compare to each other and not just to 

Abstinence, we calculated Wald statistics to test whether their coefficients were significantly 

different from each other.

We conducted several sensitivity analyses. First, we estimated the alternative log-

transformed models instead of our GLMs. Second, for 1-year costs, we estimated a two-part 

model and compared results with our models that included zero-cost patients. Finally, we 

re-estimated our models using the same drinking measures but constructed for the 30 days 

after the end of COMBINE treatment.
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RESULTS

Table 1 provides descriptive statistics for the covariates used in our models. Table 2a 

describes drinking characteristics (the number of drinking days, drinks per drinking day, 

number of HDDs and drinks per HDD). We provide these statistics for patients by the 

non-mutually exclusive categories of Any non-HDDs and Any HDDs and also HDDs broken 

out by 1 HDD and 2–30 HDDs and 1–2 HDDs and 3–30 HDDs. Of the 794 patients, 

294 were abstinent at the end of treatment, 275 had a non-HDD and 351 had an HDD. 

103 were Only non-HDDs, and 179 were Only HDDs. We also included rows for the 

mutually exclusive categories created by interacting these sets of indicators. Patients with 

Any non-HDDs had 4 fewer drinking days than patients with Only HDDs. Among patients 

with Any HDDs, having any non-HDDs was associated with a minimal difference in the 

number of drinking days (13.2 versus 12.1) but 4.4 fewer HDDs and more than 3 fewer 

drinks per HDD. Nonetheless, the Only HDDs group cannot be characterized by daily or 

almost daily drinking.

In terms of health care use, Any non-HDDs patients had lower average costs ($1,716) 

than the Abstinent group ($2,147, Table 2b) during the 12 months following COMBINE. 

Among patients with Any HDDs, there were large cost differences based on whether they 

also had any non-HDDs ($1,799 for Both non-HDDs and HDDs versus $3,064 for Only 
HDDs ). Conversely, among Any non-HDDs, the presence of HDDs was not associated with 

significantly different costs ($1,799 versus $1,579). Three-year costs are larger than 1-year 

costs but were otherwise similar among the different drinking statuses.

Model Results

In column 1 of Table 3a, having Any HDDs is associated with 66% higher costs than 

Abstinent (p<.001), and Any non-HDDs (while controlling for Any HDDs) is associated 

with 24% lower costs than Abstinent (p= 0.054). Looking at column 2, the overall Any 
HDDs coefficient is decomposed into 55.7% for 1 HDD (p >.05) and 68.4% (p<.01) for 

2–30 HDDs. Although the 1 HDD coefficient is smaller in magnitude, it is not significantly 

different from its 2–30 HDDs counterpart. The higher p-value for 1 HDD is in part due to 

a loss of power as the cell sizes decrease. In column 3, the difference in coefficient size for 

1–2 HDDs (39.4%) and 3–30 HDDs (75.9%) is larger than for 1 HDD and 2–30 HDDs. 

Although they are not statistically significantly different from each other, 3–30 HDDs is 

significantly different from abstinence (p<.01). Across all three models, the estimate for Any 
non-HDDs is negative but only significant in the third specification (p<.05).

The columns in Table 3b show estimates for the mutually exclusive categories of drinkers, 

with Abstinent as the reference group. From model 4, having Only HDDs is associated with 

91.8% higher costs (p<.001) than being Abstinent. Only non-HDDs patients’ costs were not 

statistically significantly different from Abstinent. Patients with Both non-HDDs and HDDs 
had costs that were not statistically different from Abstinent. From models 5 and 6, among 

patients with Only HDDs, we do not find evidence that a low number of HDDs is better than 

a higher number of HDDs, with all estimates ranging between 83% and 92%.
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In all three of these models, we find large and statistically significant differences between 

the Only HDDs and the Both non-HDDs and HDDs. In all cases, having non-HDDs along 

with HDDs is associated with lower costs than Only HDDs. The Chi-squared test in column 

4 comparing the HDDs-only coefficient (91.8%) with the coefficient on Both non-HDDs and 
HDDs (22.0%) was significant (p=.027). In the largest contrast, Both non-HDDs and 1–2 
HDDs has a coefficient of −13.2% versus 86.5% for Only 1–2 HDDs (p=.032).

Although not included in Tables 3a and 3b, we also estimated models for HDD categories 

of 1–3 and 4–30 and 1–4 and 5–30, etc., as well as several broader categories described in 

the Methods section. We did not include these results as main findings because we did not 

find significant differences between the lower HDD and higher HDD groups beyond the 1–2 
HDDs category. Figure 1 presents the model-adjusted costs based on estimates from the first 

model of Table 3b. The costs are calculated at covariate means and stratified by the four key 

analysis groups: Abstinent, Only non-HDDs, Only HDDs, and Both non-HDDs and HDDs. 
Only HDDs has the largest cost compared with the other three groups whose confidence 

intervals overlap.

Three-Year Costs

The coefficients for Any non-HDDs and Any HDDs from 3-year models are smaller than 

for 1-year models (e.g., 33% versus 66% for Any HDDs and −18% versus −24% for Any 
non-HDD). Consistent with what was described in Table 2, the direction of the differences 

in costs did not change between the two periods. However, because overall costs increased 

for everyone, the percentage differences between the groups fell. The main effects for Any 
non-HDDs and Any HDDs in the interactive models (column 3) show the same attenuation 

(dropping to −1.8% and 53.2%), although the coefficient on their interaction term is almost 

identical (−31% versus −30%). Chi-squared tests of the coefficients for only HDDs versus 

Both HDDs and non-HDDs were significant at p<.10. Full model results for 3-year costs are 

included in Appendix A.2.

Sensitivity Analyses

Our findings were robust to several alternative analytical approaches. First, as part of 

the distributional analysis (which favored use of the GLM), we reviewed estimates from 

log-transformation models. Estimates from these models did not yield any coefficient 

differences larger than 4 percentage points. All post-estimation comparisons yielded the 

same statistically significant differences.

Second, even though the majority of patients had costs, we estimated a 2-part model as a 

robustness check. Out of our 6 models, all of our main GLM estimates are consistent in sign 

with the conditional costs from the 2-part model. All but one of the estimates are consistent 

with respect to statistical significance (relative to abstinence). All of the post–estimation 

comparisons of coefficients have the same sign and statistical significance (when jointly 

testing both the first and second part models).

Finally, we used drinking variables constructed from the 30-day period following the end of 

COMBINE treatment rather than the last 30 days of treatment. These drinking measures did 
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not change substantially between the two 30-day periods, and results were very similar with 

.05 statistical significance achieved for all the same estimates as our primary models.

CONCLUSION

Our goal was to evaluate a set of drinking measures as useful and meaningful treatment 

outcomes based on their association with costs. We used data from the COMBINE 

Economic Study to estimate the relationship between end-of-treatment drinking status and 

subsequent 1-year costs. Having HDDs in the past 30 days was associated with 66.4% 

(p<.01) higher costs relative to abstinence; in particular, having 3 or more HDDs was 

associated with the highest costs (75.9%, p<.01). Having non-HDDs was associated with 

costs less than being abstinent, though the difference was not statistically significant. 

Notably, among patients with HDDs, those who also had non-HDDs had costs that did 

not significantly differ from those who were abstinent. In contrast, those with Only HDDs 
had costs that were 91.8% higher than abstainers (p<.05).

By the end of treatment in a trial such as COMBINE, patients achieve different drinking 

outcomes based on the interaction between treatment and patient characteristics. Our results 

suggest that patients who end treatment in different drinking groups (Abstinence, Only 
non-HDDs, Both non-HDDs and HDDs, and Only HDDs) have different subsequent costs. 

Strikingly, patients with Only HDDs at the end of treatment had poor subsequent outcomes, 

whereas those with Both non-HDDs and HDDs had relatively good outcomes. This is in 

spite of the fact that those two groups were otherwise similar in the number of drinking days 

and drinks per drinking day. This finding suggests that the main difference between the two 

groups is that the Only HDDs group shows no ability or preference to drink without drinking 

heavily; they are uncontrolled. In contrast, the heavy drinkers who also have non-HDDs 
demonstrated that they could drink in moderation on almost half of their drinking days and 

thus achieve a middle ground between uncontrolled and controlled drinking.

Conversely, because our results are not causal, they do not provide insight into 

counterfactual outcomes. We cannot say that Only HDDs patients could have lower costs 

if they could add some non-HDDs. We are unable to rule out the possibility that patient 

characteristics that led them to have Only HDDs at the end of treatment are also the 

determinants of their higher costs. Understanding how heterogeneous treatment responses 

and the typologies of drinking disorders mediate subsequent costs is beyond the scope of the 

current study.

A related point is that our results do not imply that non-HDDs should be recommended 

as a treatment goal. The COMBINE trial explicitly targeted abstinence as a treatment goal. 

We do not have evidence that targeting non-HDDs as a treatment goal would achieve either 

a similar pattern of abstinence, non-HDDs, and HDDs seen in our sample or a similar 

relationship between those drinking patterns and subsequent costs. In other words, outcomes 

with non-HDDs resulting from a different treatment experience might have a completely 

different relationship with subsequent costs.
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However, our results provide useful information for evaluating drinking outcomes at the end 

of treatment (with cost as a proxy for recovery or overall improvement) and the value of 

those outcomes to society. They add to the broader tradition of searching for ideal outcome 

measures that balance clinical relevance, societal benefit, and utility for use by researchers, 

policy makers, and practitioners (Kadden and Litt, 2004). They address a research need laid 

out by the Alcohol Clinical Trials Initiative (Litten et al., 2012) for evaluating and improving 

the scientific landscape around treatment of alcohol use disorders. Specifically, they provide 

an assessment of the potential value of “lower bars” of treatment success, such as low-risk 

drinking. Our results complement Falk et al. (2010) and Kline-Smith et al. (2014) who 

found that patients with non-HDDs were better off than those with HDDs. In other words, 

abstinence and “low risk” non-heavy drinking were associated with outcomes superior to 

heavy drinking. We have added to those findings by demonstrating that a single “heavy 

drinking” measure may overlook 2 distinct types of heavy drinkers.

Finally, our study was limited by a combination of small cell sample sizes (e.g., Only 1 
HDD had an N of 58), and the skewness in the distribution of costs makes statistical testing 

difficult. As such, we were unable to estimate separate results for smaller mutually exclusive 

categories of HDDs and non-HDDs. Nonetheless, based on the diagnostics leading to the 

use of the GLM and the reasonably balanced subgroup sample sizes on which we ultimately 

focused, we feel confident that the magnitude of differences and standard errors that we 

observe provide strong evidence for our findings. Ideally, future work on this topic would be 

supported by expanded data sets with similar measures of drinking outcomes and costs. Such 

data would permit replication of these findings and allow for a more in-depth investigation 

of the relationship between end-of-treatment drinking patterns and subsequent costs.
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Figure 1. 
Model Adjusted Costs by Mutually Exclusive Drinking Groups
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Table 1.

Descriptive Statistics for the Three-Year Economic Study Participants

Characteristic Mean Std. Dev.

Unemployed  16.2% 36.8%

Marijuana use  19.4% 38.8%

Illicit drug use excluding marijuana  27.0% 44.4%

WHO Physical Health Domain Score  27.1 4.3

WHO Psychological Health Domain Score  20.8 4.0

Female  29.9% 45.8%

Age in years  44.8 10.3

White  78.5% 41.1%

Black  10.4% 30.6%

Hispanic   6.3% 24.3%

Non-white/non-black/non-Hispanic   4.8% 21.4%

Married  45.1% 49.8%

Years of education  14.5 2.7

Observations 748
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Table 3a.

Estimates
a
 from Six Models

b
 of Total Health Care Costs during the Year

c
 Following COMBINE Treatment 

Using the COMBINE Economic Study Sample (No Interactions)

*
p<0.05,

**
p<0.01 , N=748, Full model results showing the coefficients for these covariates are included in Appendix A.

a
Estimates are % changes in HC Costs (Incident Rate Ratios – 1) transformed from unadjusted estimates from a GLM with a log-link function and 

gamma distribution. Robust standard errors for adjusted and unadjusted estimates are in parentheses.

b
The models comprise three past 30 day Heavy Drinking Day and Non-heavy Drinking Day measures. Heavy drinking days are defined as a day in 

which 5 or more drinks are consumed for men, 4 or more for women. All other drinking days are defined as Non-heavy Drinking Days.

c
Based on healthcare use reported from the end of COMBINE treatment through 12 months later.

d
Wald tests of the null hypotheses are that the estimated coefficients are equal (Chi-sq distribution, 1 d.f.). The Low HDDs category refers to 1 

HDD or 1–2 HDDs. The High HDDs category refers to 2–30 HDDs or 3–30 HDDs. Compared coefficients are linked with brackets.
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Table 3b.

Estimates
a
 from Six Models

b
 of Total Health Care Costs during the Year

c
 Following COMBINE Treatment 

Using the COMBINE Economic Study Sample (Categorical Drinking Categories)

*
p<0.05,

**
p<0.01 , N=748, Full model results showing the coefficients for these covariates are included in Appendix A.
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a
Estimates are % changes in HC Costs (Incident Rate Ratios – 1) transformed from unadjusted estimates from a GLM with a log-link function and 

gamma distribution. Robust standard errors for adjusted and unadjusted estimates are in parentheses.

b
The models comprise three past 30 day Heavy Drinking Day and Non-heavy Drinking Day measures. Heavy drinking days are defined as a day in 

which 5 or more drinks are consumed for men, 4 or more for women. All other drinking days are defined as Non-heavy Drinking Days.

c
Based on healthcare use reported from the end of COMBINE treatment through 12 months later.

d
Wald tests of the null hypotheses for these tests are that the estimated coefficients are equal (Chi-sq distribution, 2 d.f.). Compared coefficients are 

linked with brackets.

Alcohol Clin Exp Res. Author manuscript; available in PMC 2022 October 06.


	Abstract
	BACKGROUND
	METHODS
	Data
	Measures
	Statistical Model

	RESULTS
	Model Results
	Three-Year Costs
	Sensitivity Analyses

	CONCLUSION
	References
	Figure 1.
	Table 1.
	Table 2a.
	Table 2b.
	Table 3a.
	Table 3b.

