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Abstract

Background—The %carbohydrate deficient transferrin (%CDT) test offers objective evidence of
unhealthy alcohol use but its cost-effectiveness in primary care conditions is unknown.

Methods—Using a decision tree and Markov model, we performed a literature-based cost-
effectiveness analysis of 4 strategies for detecting unhealthy alcohol use in adult primary care
patients: (i) Questionnaire Only, using a validated 3-item alcohol questionnaire; (ii) %CDT Only;
(iii) Questionnaire followed by %CDT (Questionnaire-%CDT) if the questionnaire is negative; and
(iv) No Screening. For those patients screening positive, clinicians performed more detailed
assessment to characterize unhealthy use and determine therapy. We estimated costs using Medicare
reimbursement and the Medical Expenditure Panel Survey. We determined sensitivity, specificity,
prevalence of disease, and mortality from the medical literature. In the base case, we calculated the
incremental cost-effectiveness ratio (ICER) in 2006 dollars per quality-adjusted life year ($/QALY)
for a 50-year-old cohort.

Results—In the base case, the ICER for the Questionnaire-%CDT strategy was $15,500/QALY
compared with the Questionnaire Only strategy. Other strategies were dominated. When the
prevalence of unhealthy alcohol use exceeded 15% and screening age was <60 years, the
Questionnaire-%CDT strategy costs less than $50,000/QALY compared to the Questionnaire Only
strategy.

Conclusions—Adding %CDT to questionnaire-based screening for unhealthy alcohol use was
cost-effective in our literature-based decision analytic model set in typical primary care conditions.
Screening with %CDT should be considered for adults up to the age of 60 when the prevalence of
unhealthy alcohol use is 15% or more and screening questionnaires are negative.
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THE UNITED STATES Preventive Services Task Force (USPSTF) recommends screening
for unhealthy alcohol use, including at-risk drinking, problem drinking, alcohol abuse, and
alcohol dependence (U.S. Preventive Services Task Force, 2004). The National Institute on
Alcohol Abuse and Alcoholism (NIAAA) defines at-risk drinking as >14 drinks per week or
5 or more drinks on a single occasion for men and >7 drinks per week or 4 or more drinks on
a single occasion for women or those aged over 65 (National Institute of Alcohol and
Alcoholism, 2005). Among the multiple questionnaires available to screen for unhealthy
alcohol use, AUDIT-Consumption (AUDIT-C) offers a 3-item inventory of the quantity and
frequency of unhealthy alcohol use (Fiellin et al., 2000). It is generally sensitive (81 to 94%)
and specific (82 to 86%) but can be subjected to inaccurate or untruthful responses.(Bradley
et al., 2003, 2007; Gordon et al., 2001).

Serum biomarkers such as the %carbohydrate deficient transferrin (%CDT) test can provide
objective evidence of unhealthy alcohol use. Heavy daily consumption of alcohol for 2 weeks
or more triggers a positive test. Studies have found that %CDT has high specificity (77 to
100%) but variable sensitivity (10 to 85%) (Berner et al., 2006; Koch et al., 2004; Miller and
Anton, 2004). Performance estimates vary depending on whether the goal of screening is to
detect very heavy drinking (>60 to 80 g of ethanol or more than 5 to 7 drinks per day) or the
at-risk amounts defined above.

%CDT has been widely used in Europe (Miller and Anton, 2004) and the United States Food
and Drug Administration approved a %CDT assay in 2001 for detecting chronic heavy alcohol
consumption (Food and Drug Administration, 2007). Although %CDT has the advantage of
being an objective test, it has a low positive predictive value if used as the sole screening tool
(Aertgeerts et al., 2001) and is expensive (Coulton et al., 2006). Nevertheless, multiple experts
have suggested that alcohol biomarkers like %CDT can be useful in clinical settings including
primary care (Miller et al., 2006). There are few published data about who should be tested
with %CDT, how %CDT should be integrated with questionnaires such as AUDIT-C, and for
which patient groups %CDT screening is most cost-effective.

Decision analysis is a systematic explicit, quantitative way of making decisions in health care
that can lead to both enhanced decisions and better outcomes for patients (Hunink et al.,
2001). In its most basic form, the modeler builds a decision tree and inputs the probability and
value of each outcome derived from some combination of original data and the published
medical literature. The modeler then associates costs and effects with each outcome. Cost-
effectiveness may then be calculated as the cost divided by the benefit, the latter being
expressed in disease-specific units such as the number of strokes averted, quality-adjusted life
years (QALYS) gained, or in monetary units itself. When monetary units are used to calculate
benefit, the analysis is termed a cost-benefit analysis. Dillie and colleagues (2005) assessed
the cost-benefit of %CDT screening in primary care but focused on diabetic and hypertensive
patients and did not assess the value of adding %CDT to established screening questionnaires.
We conducted a comprehensive, literature-based decision analysis computer model to evaluate
the cost-effectiveness of %CDT testing both alone and combined with questionnaire to screen
for unhealthy alcohol use in primary care.

METHODS

Framework and Decision Model

We conducted our analysis following the recommendations of the Panel on Cost-Effectiveness
in Health and Medicine (Panel on Cost-Effectiveness), (Russell et al., 1996; Siegel et al.,
1996; Weinstein et al., 1996). We adopted a societal perspective, including costs and effects
incurred both by patients receiving care and institutions providing care. The target population
included adult men and women (ages 18 to 100 years) in primary care. The time horizon, or
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period over which costs and effects were aggregated, was from screening until death or age
100 years.

We modeled 4 strategies for detecting unhealthy alcohol use in primary care using TreeAge
Pro 2007 Suite software (TreeAge Software Inc., Williamstown, MA). The 4 strategies were:
(i) Questionnaire Only, using AUDIT-C; (ii) %CDT only; (iii) Questionnaire followed by %
CDT (Questionnaire-%CDT) if the questionnaire is negative; and (iv) No Screening (case-
finding only in which the clinician does not screen but discovers unhealthy use through the
course of caring for a patient; Fig. 1). The Questionnaire Only strategy models current
guidelines from national organizations including the USPSTF and NIAAA. The Questionnaire-
%CDT strategy allows direct assessment of the cost-effectiveness of adding %CDT to the
current recommended questionnaire-based screening strategy.

The initial part of the decision model simulated one-time screening, assessment, and
intervention for the spectrum of unhealthy alcohol use, including at-risk drinking, alcohol
abuse, and dependence. For AUDIT-C, we considered a score of >5 (out of a possible 12 points)
positive for a man and >2 positive for a woman (Bradley et al., 2003, 2007; Gordon et al.,
2001). The cut-off for %CDT was 2.6% as recommended by the manufacturers (Axis Shield
ASA, Oslo, Norway; Berner et al., 2006). We assumed all screen-positive patients completed
a full clinical assessment (i.e., the gold standard) for unhealthy alcohol use. Following this
assessment, we modeled the probability that a patient would receive a brief intervention and
the probability that a delivered intervention was successful. For alcohol dependence, we also
modeled the probability that a patient would receive formal alcohol treatment which includes
a course of cognitive behavioral (or similarly effective) therapy. If brief intervention were
successful, a patient with at-risk drinking or alcohol abuse converted to safe drinking. If formal
alcohol treatment worked, a patient with alcohol dependence converted to a recovery state.
Such conversions are also possible in untreated groups. This “screening effect” is a beneficial
reduction in drinking that occurs from the mere detection and verification of disease. Because
we are uncertain if this effect would occur in real world (as opposed to research) conditions,
we only applied this effect to the No Screening strategy in the base case, biasing the analysis
against screening strategies.

Patients finished the initial alcohol screening and intervention part of the model in 1 of 6
mutually exclusive alcohol-related health states (Fig. 2). We then used a Markov model to track
the transitions among these 6 health states from the time of screening/intervention until death.

The time frame of the first part of the model (Fig. 1) is the time it takes for screening,
assessment, and treatment to occur (i.e., ranging from a single clinic visit for an individual who
screens negative or screens positive and receives brief intervention at the screening visit, and
up to multiple visits for an individual who is alcohol-dependent and receives alcohol treatment).
The “time frame” of the second part of the model, the Markov model (Fig. 2), is from the time
immediately after screening/assessment/intervention until death or the age of 100 years.

Probabilities and Health State Utilities

For each probability estimate we searched Medline (1950 to spring 2007), spoke with experts,
and consulted the documents of authorities such as the Centers for Disease Control and
Prevention. For each parameter, we chose the highest quality evidence available but when there
was uncertainty about the true value among equally good data, we made a conservative choice
that biased against %CDT screening. For %CDT performance, we included data from a study
of primary care patients in Germany screened for at-risk drinking (Berner et al., 2006). There
was no such study from a population in the U.S. Because research on %CDT has mostly
involved testing for very heavy alcohol use (e.g., >80 g ethanol or 6 drinks/day for a man and
>40 g ethanol or 3 drinks/day for a woman), we also calculated the cost-effectiveness of %
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CDT testing using discrete diagnostic performance estimates for detecting very heavy drinkers
compared with the remaining unhealthy drinking population. For these %CDT performance
estimates, we used a large, multi-center international trial of patients from a range of
recruitment settings (not primary care; Holder, 1998) (Table 1).

For efficacy of brief intervention, we used estimates from a 5 to 10 minute brief intervention
trial (Ockene et al., 1999). We operationalized efficacy with 2 variables for the transition from
the at risk drinking or abuse state to safe state. The transition rate in the group receiving
screening and brief intervention was 39%. The same transition in the group receiving screening
alone was 28% indicating a net effect of 11%.

We derived health state transition probabilities from 2 well-established longitudinal studies
conducted in the U.S. (Kerr et al., 2002; Schuckit et al., 2001). To calculate survival, we
consulted the published literature (Arias, 2006; Dawson, 2000). To calculate quality-adjusted
survival, we multiplied survival by health state utilities previously measured by our group
(Kraemer et al., 2005). Utilities represent a degree of preference for 1 health state (scored
between 0 and 1) versus a perfect health state (utility of 1).

We calculated initial costs for screening and treatment in 2006 U.S. dollars. Our estimates for
screening costs represent current Medicare reimbursement for physician time and lab testing
(Centers for Medicare & Medicaid, 2006a,b). To aggregate direct health care costs in the future,
we used data from the Medical Expenditure Panel Survey (MEPS) (Agency for Healthcare
Research and Quality, 2004). We also did not include cost incurred to people injured by the
index patient nor productivity gains for treated patients experiencing improved health. For
alcohol dependence and abuse, we assigned a multiplier to the baseline annual costs provided
by MEPS. There are conflicting reports about the costs for at-risk drinking and so we assumed
at-risk drinking had no effect on direct health care costs (multiplier = 1.0; Dillie et al., 2005;
Holder, 1998; Mertens et al., 2005).

Markov Model Calibration

Analysis

Transitions out of the Nondrinker state or into dependence become infrequent after the third
decade of life. To calibrate transition rates for the above health states, we performed 1,000
model simulations starting with the previously mentioned transition rates. From the
simulations, we calculated the proportion transitioning out of abstinence over a lifetime in 4
age and gender strata for which there was published information available (Adams and
Schoenborn, 2006). Similarly, we calculated the proportions transitioning into dependence in
these strata and compared these values to the published information (Dawson et al., 2005). In
both cases the published data reflects the “background” rate of discovery, treatment, and
transition to safer health states (either Safe, Abstinent, or Recovery depending on the starting
point) and represents the natural history of unhealthy alcohol diagnosis and treatment prior to
availability of %CDT screening. We then repeated simulations, each time adjusting transition
rates until the proportions approximated the published data. We did not find information about
the age of transition for other health states and used the published (uncalibrated) rates in those
cases.

We calculated the incremental cost-effectiveness ratio (ICER) as the difference in costs
between the least expensive strategy and the next least expensive strategy divided by the
difference in their effectiveness (measured both in unadjusted life years and QALYSs). The ratio
is expressed as how much additionally it costs (in dollars) to achieve an additional QALY.
Policy makers are interested in the ICER value because it accounts for the fact that there was
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a less expensive option when making a selection from competing programs (Hunink et al.,
2001). Interpreting the results of cost-effectiveness analysis can be problematic, making it
difficult to decide whether to adopt a diagnostic test or treatment. The threshold for adoption
in the Unites States is thought to be somewhere between $20,000/QALY and $100,000/QALY,
with a threshold of $50,000/QALY frequently proposed (Bell et al., 2006). In the base case,
we examined the cost-effectiveness in a hypothetical cohort of 50 year olds. We then repeated
this analysis in 25 year olds and 75 year olds. We discounted all future health costs and QALY's
by 3%.

We conducted 1-way and selected 2-way sensitivity analyses to assess the influence of
uncertainty in individual parameter values on the ICER for the Questionnaire-%CDT strategy
compared with the Questionnaire Only strategy. We also performed probabilistic sensitivity
analysis (a process that involves specifying distributions for model input parameters and then
sampling simultaneously from these distributions to assess the joint effect of input parameter
uncertainty).

Model predicted proportions of transition out of the non-drinker state and of dependence onset
calibrated well, falling within 2% of published probabilities (Table Al). The base-case model
results for cost, effectiveness, and ICER are shown in Table 2. The No Screening and %CDT
Only strategies were both more costly and less effective than (i.e., they were dominated by)
the other strategies in the base case and the other scenarios described in Table 2. In the base
case 50-year-old cohort, the Questionnaire-%CDT strategy cost $15,500/QALY compared
with the Questionnaire Only strategy. The ICER for the same comparison in a 25-year-old
cohort was substantially lower at $3,380/QALY and in a 75-year-old cohort was substantially
higher at $243,000/QALY (Table 3).

Sensitivity Analyses

The base line ICE Restimate was sensitive to the percentage of at-risk drinkers or drinkers with
alcohol abuse achieving safe drinking levels after brief intervention, questionnaire and %CDT
sensitivity, age at screening, prevalence of unhealthy alcohol use, and the follow-up rate of
positive %CDT results (Fig. 3). The Questionnaire-%CDT strategy dominated the
Questionnaire Only strategy when questionnaire sensitivity was less than 76% or %CDT
sensitivity was greater than 64%. In order for the ICER to cross the $50,000/QALY threshold,
the % at-risk drinkers or drinkers with alcohol abuse achieving low risk drinking after brief
intervention would have to drop from 39% to 17%, the sensitivity of %CDT would have to
drop from 34% to 17%, or follow-up after ordering the %CDT test would have to drop from
50% to 23%. In the analysis that looked at the effect of using discrete %CDT diagnostic
performance data for very heavy alcohol use, the ICER for the Questionnaire-%CDT strategy
increased to $27,800/QALY and the %CDT only strategy was still dominated.

In a 2-way sensitivity analysis varying age and prevalence of unhealthy alcohol use (Fig. 4),
the ICER for Questionnaire-%CDT remains below a $50,000/QALY threshold if unhealthy
alcohol use is >15% and screening age is <60. The Questionnaire Only strategy dominated the
No Screening strategy in virtually all age cohorts. Probabilistic sensitivity analysis indicates
that at the $50,000/QALY threshold, the Questionnaire-%CDT strategy was favored in 64%
of the simulations compared to the Questionnaire Only which was favored 35% of the time

(Fig. 5).
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DISCUSSION

Our analysis indicates that adding %CDT to questionnaire based one-time screening is cost-
effective in typical primary care conditions. In 50 year olds, the Questionnaire-%CDT strategy
costs $15,500 per QALY gained when compared to the Questionnaire Only strategy. Compared
with the Questionnaire Only strategy, the Questionnaire-%CDT strategy was favored at a
threshold of $50,000/QALY when the prevalence of unhealthy alcohol use exceeded 15% and
the age at screening was <60 years. The Questionnaire Only strategy dominated the No
Screening strategy in virtually all age cohorts. Screening with the %CDT test alone was not
cost-effective.

We provide evidence for intensifying screening to detect unhealthy alcohol use in primary care
by adding a %CDT test when questionnaire screening is negative. Our analysis differs from a
cost-benefit analysis conducted by Dillie and colleagues (2005) which suggested that adding
%CDT to physician interview is cost saving, meaning that it achieved better outcome at a lower
cost. We found that adding %CDT to questionnaire screening was cost-effective (achieved
better outcome but at a higher, though generally acceptable, cost) but not cost-saving. Some
people informally summarize such interventions as “good value.” Unlike the previous analysis,
we accounted for incomplete follow-up of %CDT, potential need for a second visit to address
the positive result, and poor provider performance in delivering treatment (Burman et al.,
2004; Saitz et al., 2003). Our analysis also included the long term cost and effects of screening
with %CDT and included patient time costs and out of pocket expenses (i.e., the societal
perspective). The base case ICER value of $15,500/QALY compares favorably with the cost-
effectiveness of other currently accepted screening programs—e.g. one-time HIV screening
($33,000/QALY) (Paltiel et al., 2006) or colonoscopy every 10 years compared with annual
fecal occult blood testing or no screening ($12,000 to 18,000/life year; Pignone et al., 2002).

Our conclusion also differed from Coulton and colleagues (2006) who found the cost per patient
screened was 20-fold greater for %CDT compared with questionnaire based screening in Welsh
males. This group did not, however, analyze the incremental cost-effectiveness of adding %
CDT to questionnaire-based screening as in the current study and did not account for potential
downstream costs saved, mortality avoided, and quality of life improved.

There are several limitations to this work. There is no single estimate for the prevalence of
unhealthy alcohol use in primary care. Prevalence varies by gender, race, ethnicity, geography,
and duration but has been reported in multiple studies (Manwell et al., 1998; Taj et al., 1998)
to be more than 20% using the current NIAAA definition we adopted for our analysis. We
chose prevalence estimates from a study by Manwell and colleagues (1998) in which 21,282
patients in Wisconsin were screened for unhealthy alcohol use. That study reported a 90-day
prevalence of unhealthy alcohol use of 23%, combined for all ages and both genders. The study
included one of the largest U.S. primary care samples available and it provided data about the
spectrum of unhealthy alcohol use. Our sensitivity analysis suggests the Questionnaire-%CDT
strategy would still be cost-effective (at the $50,000/QALY threshold) in a lower prevalence
scenario when the age at screening is less than 60 years.

There is also no single way to administer brief intervention and therefore no single estimate
for the transition rate from at-risk drinking to safe drinking levels. We believe our choice for
the value of the transition rate (i.e., 39%) after brief intervention was conservative. Other
studies such as Project Treat (Fleming et al., 1997) using a longer initial Bl and incorporating
follow-up contacts have described the effect to be larger but we believe a one-time, 5 to 10
minute intervention was the one most likely to resemble how physicians actually conduct brief
intervention. Comparisons with other brief intervention trials such as those included in a recent
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systematic review (Beich et al., 2003) are limited by exclusion of subjects with lower levels
of risky alcohol.

Another limitation of the Markov modeling technique we used is that the transition probabilities
depend only on the current state and not on the history of past states. For example, individuals
in the at-risk drinking state in a given 1-year cycle had the same probability of transitioning
into other states regardless of their drinking state in prior cycles. We did not have information
about the rate of transition from safe to at-risk drinking for an individual with a prior history
of atrisk drinking compared with someone without this history. We obtained information about
transitions in drinking behavior from a study by Kerr and colleagues (2002) based on the
National Health Nutrition Examination Survey. Transition rates provided by Kerr and
colleagues represent the rate of transitions at the aggregate level. This includes individuals with
and without a prior history of at-risk drinking. We therefore believe that the transition rates we
used are an accurate representation of the transitions from safe to at-risk drinking, at the
aggregate level. For individuals with a history of alcohol dependence, this “amnestic” property
of Markov models was mitigated by the high rate of relapse built into the Recovery state.

Other limitations include absence of conditional diagnostic test performance data for %CDT
(i.e., the sensitivity and specificity in a population already having tested negative by
questionnaire). We believe biomarker screening has a diagnostic performance that is
independent from questionnaire performance. Our estimate for %CDT performance to detect
unhealthy alcohol use was a conservative choice from the limited trials set in general primary
care. Had we chosen to use discrete diagnostic performance data for detecting very heavy
drinkers, as in the previously mentioned sensitivity analysis, the economic implications would
not have changed substantially.

We also did not have information about the effectiveness of brief intervention or alcohol
treatment in a group testing negative by questionnaire. Brief intervention is likely to be less
successful in a group testing negative by questionnaire. Such individuals may be feigning low
risk use or they may be infrequent risky drinkers, and in either case less likely to change,
although the exact magnitude of the differential effectiveness is not known.

We did not have information about the clinical effect of ordering a blood test in patients denying
unhealthy alcohol use. Patients who take offense from being asked to confirm their reported
drinking behavior with %CDT may decide not to discuss their alcohol use or other medical
problems as freely with their provider. They may even decide to sever relations with this
provider. We believed the frequency of these untoward consequences would be low and
therefore did not model any costs for the deterioration or discontinuation in the patient-provider
relationship. We feel the decision to not to model these costs, however, was still a conservative
choice given that mention of objective corroboration of a person’s report with %CDT will
likely prime an admission of unhealthy use for a large percentage of primary care patients,
thereby obviating the need and cost for the test. In addition, at least 1 study suggests that the
use of %CDT can provide motivation for some patients to reduce their alcohol use (Fleming
et al., 2004). The exact direction of the bias imposed by our balanced modeling assumptions
(i.e., that all patients who screened negative by the questionnaire would undergo the blood test
and that no patient would voluntarily disclose their drinking status upon broaching the issue
of biomarker screening) is unknown and represents area for future inquiry.

Lastly, we did not model all possible consequences of a false-positive %CDT result. There is
no consensus for the workup of elevated %CDT results and false-positive results may occur
in patients underreporting alcohol use (i.e., the gold standard interviews used to assess
performance are imperfect). Future research should assess %CDT performance and treatment
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effectiveness in a cohort testing negative by questionnaire, patient and provider acceptability
of the Questionnaire-%CDT strategy, and the implications of false-positive %CDT results.

In conclusion, adding %CDT to questionnaire based one-time screening for unhealthy alcohol
use was cost-effective in typical primary care conditions and, at minimum, clinicians should
screen all patients with a questionnaire. Some clinicians may consider ordering %CDT after a
negative screening questionnaire for adults up to age 60 when the prevalence of unhealthy
alcohol use is 15% or more. However, despite its cost-effectiveness, issues around
effectiveness of brief intervention in a questionnaire negative group, patient acceptability of
blood testing in this same group, and management of false-positive results should be better
studied before we can recommend widespread use of %CDT.

ACKNOWLEDGMENTS

This study was supported by National Research Service Award T32 HP 10028-08 and the National Institute on Alcohol
Abuse and Alcoholism R01 AA12617.

APPENDIX
Table Al
Predicted versus published proportions for transition out of nondrinker state and
transition into dependence in 4 age and gender strata
Proportion transitioning
into dependence in the
Proportion transitioning future compared with
out of nondrinker the total ever t%eing
state® dependent
Model : Model :
p Published - Published
Stratum predicted N predicted -
proportion proportion proportion proportion
25-year-old men 0.56 0.55 0.33 0.33
25-year-old women 0.35 0.37
50-year-old men 0.05 0.06 0.06 0.05
50-year-old women 0 0

aAnalysis adjusting for gender as published in the National Household Interview Survey (Adams and Schoenborn, 2006).

bAnalysis unadjusted for gender as published in the National Epidemiologic Survey of Alcohol Related Conditions (Dawson et al., 2005).
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Markoy model (Figure 2)

Decision tree of four strategies to screen for unhealthy alcohol use in primary care. (A) A

clinician can screen a primary care patient once for unhealthy alcohol by one of four strategies.
(B) Once a patient tests positive by a screening test, he or she moves into the full assessment
phase. In the full assessment, clinicians ask questions to determine if the test result is a true or
false positive and determine if there is an alcohol disorder. Then, there is a probability that the
clinician delivers a treatment (brief intervention for at-risk drinking or abuse) or refers to

specialty alcohol treatment for alcohol dependence. Finally, there is a chance that the treatment
succeeds, placing the unhealthy drinker into a safer health state. Patients then enter the Markov

model in one of six health states

Alcohol Clin Exp Res. Author manuscri

(see Fig. 2).
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Fig. 2.

Markov model of health states defined by alcohol consumption (Non-Drinker, Safe Drinker,
At-Risk Drinker) or the presence of an alcohol diagnosis (Alcohol Abuse, Alcohol
Dependence, Alcohol Dependence in Recovery).
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Sensitivity of the questionnaire (76%*,99%)

% Abuse or At-risk drinking safe levels after brief intervention (75%, 0%)
Age at screening (18 years, 80 years)
Prevalence of unhealthy alcohol use (36%%*,5%)
% Followup positive %CDT (90,10)

Cost of %CDT ($20, $150)

Sensitivity of %CDT (64%%*, 10%)

Cost multiplier for AA state (2.0, 0.5)

Cost multiplier for AD state (3.7*, 1)
Specificity of %CDT (100%,50%)

Discount rate (0%,7%)

Specificity of the questionnaire (50%,100%)
Cost of the questionnaire ($22*, $0)

% Dependent drinkers drinking safe levels after alcohol treatment (80%,0%)

Tornado diagram of one-way sensitivity analyses on important model parameters. The
horizontal bars indicate the incremental cost-effectiveness ratio (ICER) of the Questionnaire-
%CDT strategy compared with the Questionnaire Only strategy. Values in parentheses for each
variable represent the range over which sensitivity analysis was performed as shown in Table
1. If the Questionnaire-%CDT strategy the Questionnaire Only strategy, then one end of the
range is replaced by the value at which dominance occurs and is shown by an asterisk; the
vertical line represents the ICER using the baseline value. An asterisk denotes the value for
which the Questionnaire-%CDT strategy dominates the Questionnaire Only strategy. ICER,
incremental cost-effectiveness ratio; QALY, quality adjusted life year.

Alcohol Clin Exp Res. Author manuscript; available in PMC 2009 October 6.
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Fig. 4.

Two-way sensitivity analysis on the incremental cost-effectiveness ratio (ICER) as a function
of the prevalence of unhealthy alcohol use and age at screening. The $/QALY values indicate
the ICER range for the Questionnaire-%CDT strategy compared to Questionnaire Only strategy
at specific combinations. QALY quality adjusted life year.

Alcohol Clin Exp Res. Author manuscript; available in PMC 2009 October 6.
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Fig. 5.
Percentage of simulations for which four strategies to screen for unhealthy alcohol use are cost-
effective in a 50-year-old cohort of primary care patients. QALY, quality adjusted life year.
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Table 3
Incremental Cost-Effectiveness Ratio for Questionnaire-%CDT Strategy Versus Questionnaire Only as a Function of
Age, Use of Life Years, Patient Costs Inclusion, and Screening Effects

ICER without 'E‘Ese‘r']"i'ég

ICER ICER patient costs ;
Age (SIQALY) $ILY) included o erantion
($/QALY) strategiesa
25 3,380 18,200 Dominates? Dominates
50 15,500 58,600 5,030 2,290
75 243,000 441,000 164,000 128,000

ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year; LY, life year.

a . . o . . . . .
Screening effect pertains to the transition from unhealthy to healthy state after positive screening but without formal intervention. In the base case, we
applied this effect only to the No Screening strategy. In sensitivity analysis, we applied this to all strategies.

bDominates implies that the Questionnaire-%CDT strategy cost less and gained more QALY's compared with the Questionnaire Only strategy.
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