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risk, problem, or dependent drinkers are more likely to 
cause serious personal and social harms.2 Alcohol dis-
orders result in myriad costs to the individual and soci-
ety at large, including alcohol-related crime, violence, 
motor vehicle accidents, injuries, and deaths. Problem 
drinking also leads to less-recognized though signifi-
cant issues such as decreased workplace productivity, 
absenteeism, and adverse psychological effects on the 
drinker’s family, peers, and coworkers.3

Of the $10.5 billion spent on alcohol treatment in 
the United States in 2003, 74% was publicly funded by 
state/local governments, Medicare/Medicaid, and other 
federal sources.4 Private sources (including private 
insurance and out-of-pocket expenditures) accounted 
for the remaining 26% of spending on alcohol treat-
ment. Policymakers confront the challenge of allocat-
ing limited public funds in the most cost-effective man-
ner possible to treat alcohol problems. One approach 
that seeks to meet this challenge is Screening, Brief 
Intervention, and Referral to Treatment (SBIRT). 
SBIRT aims to reduce or eliminate consumption by 
a wide spectrum of at-risk, problem, and dependent 
drinkers through screening during standard medi-
cal appointments. An analysis of 360 clinical trials 
of alcohol treatments, supplemented by 30 years of 
alcohol research, concluded that Screening and Brief 
Intervention (SBI, a component of SBIRT) is the most 
cost-effective alcohol treatment available.5 A previous 
study of SBIRT in Wisconsin (named Project TREAT) 
indicated significant reductions in the total amount of 
alcohol consumed and the frequency of at-risk and 
problem drinking among patients receiving SBIRT ser-
vices. The study also found SBIRT to be highly cost 
beneficial from a societal perspective, with benefits 
(in the form of reduced health care expenditures, legal 
costs, and injury/accident costs) outweighing costs by 
a ratio of 39:1.6 According to the National Commission 
on Prevention Priorities, alcohol SBIRT services are 
ranked 4th among clinical preventive services for cost-
effectiveness and clinically preventable burden (after 

ABSTRACT
Objective: A previous cost-benefit analysis found 
Screening, Brief Intervention, and Referral to Treatment 
(SBIRT) to be cost-beneficial from a societal perspec-
tive. This paper develops a cost-benefit model that 
includes the employer’s perspective by considering the 
costs of absenteeism and impaired presenteeism due to 
problem drinking. 

Methods: We developed a Monte Carlo simulation 
model to estimate the costs and benefits of SBIRT imple-
mentation to an employer. We first presented the likely 
costs of problem drinking to a theoretical Wisconsin 
firm that does not currently provide SBIRT services.  
We then constructed a cost-benefit model in which the 
firm funds SBIRT for its employees. The net present 
value of SBIRT adoption was computed by comparing 
costs due to problem drinking both with and without 
the program. 

Results: When absenteeism and impaired presenteeism 
costs were considered from the employer’s perspec-
tive, the net present value of SBIRT adoption was $771  
per employee. 

Conclusions: We concluded that implementing SBIRT 
is cost-beneficial from the employer’s perspective and 
recommend that Wisconsin employers consider cover-
ing SBIRT services for their employees. 

INTRODUCTION
Approximately 15.5 million Americans suffer from alco-
hol abuse and dependency.1 Most societal approaches 
to the problem of alcohol abuse have focused on the 
most severe cases, even though a wide spectrum of at-
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which consists of 4 questions asked once a year during 
routine health care visits. Individuals who score positive 
for problem drinking are given a brief intervention con-
sisting of 1-3 consultations. If necessary, patients may 
consent to referral to more intensive outpatient or resi-
dential treatment.

While SBIRT has been demonstrated to be cost ben-
eficial from a societal standpoint,6 research on the pro-
gram’s impact on employers has been limited. Of the 
adult population with an alcohol problem, 82% are 
employed.14 Problem drinking may reduce the produc-
tivity of labor force participants by causing absenteeism, 
diminishing the quality of work, and lowering cowork-
ers’ morale. A study by Ames et al shows that, after 
controlling for drinking patterns, job characteristics, and 
personal background, drinking on the job and hangovers 
predict work-related problems.15 A study by Gmel and 
Rehm showed that heavy drinking, abuse, and depen-
dence reduces productivity among a firm’s employees.3

This analysis focuses on 2 types of productivity losses 
that may be caused by problem drinking: absenteeism 
(days where problem drinking causes an employee to 
miss work), and impaired presenteeism (days where 
an employee comes to work, but functions less pro-
ductively due to inebriation or hangover). The cost of 
absenteeism to an employer is conventionally estimated 
by applying the daily wage rate of the absent worker. 
However, the literature suggests that the conventional 
approach underestimates the true cost of absenteeism to 
a firm. The cost of employee absenteeism depends upon 
the ease of finding a replacement for the absent worker, 
the extent to which the worker plays a team role, and the 
time sensitivity of the worker’s output.16 While the daily 
wage rate provides a lower bound, a multiplier (≥1) must 
generally be applied to reflect the true cost of absentee-
ism to a firm. 

The cost of impaired presenteeism due to prob-
lem drinking may be substantial to a firm, though less 
apparent than costs due to absenteeism. To the authors’ 
knowledge, no empirical estimates exist for cost reduc-
tions due to SBIRT in the form of reduced presenteeism. 
The literature suggests that impaired presenteeism costs 
due to chronic conditions such as alcohol misuse may 
be substantial, and potentially much greater in magni-
tude than absenteeism costs.17 While a day of absentee-
ism is more costly than a day of impaired presenteeism, 
impaired presenteeism costs tend to overshadow absen-
teeism costs in the long term because there are many 
more days of impaired presenteeism. 

Marginal problem drinkers—those who are clinically 
in need of treatment, but do not receive it—may account 

daily aspirin use, childhood immunizations, and smok-
ing cessation advice). 7

Given a shift toward evidence-based approaches to 
health care, the demand for SBIRT services is increas-
ing nationwide. In 2007, the Office of Personnel 
Management announced that federal health insurance 
will cover SBIRT services for the 5.6 million individu-
als under this plan. According to the 2008 eValue8 TM 
survey administered to 150 US health plans by the 
National Business Coalition on Health, 58% are will-
ing to pay for SBIRT. In Wisconsin, national plans that 
cover SBIRT include Aetna, CIGNA, and Anthem Blue 
Cross and Blue Shield.8 While the benefits of SBIRT 
seem clear from a societal perspective, the service has 
not been widely implemented yet throughout the health 
care system. The purpose of this analysis is to consider 
the costs and benefits of SBIRT implementation from 
the employer’s perspective: Should employers be will-
ing to pay for SBIRT services? 

STUDY SETTING
Wisconsin struggles with alcohol problems. Between 
2002 and 2006, alcohol abuse rates among the Wisconsin 
population ages ≥12 ranged from 9% to 11%, compared 
to the national rate of 8%. In addition, Wisconsin per 
capita driving-under-the-influence arrests are 1.5 times 
that of the United States as a whole, and the rate of 
drinking and driving is the highest in the nation at 26%.9 
According to a 2008 needs assessment project report by 
the Wisconsin Department of Health Services (DHS), 
the state’s health care, social services, and criminal jus-
tice systems incur more than $2.6 billion each year due 
to alcohol-related injuries, hospitalizations, arrests, 
treatments, and deaths.10 A study of alcohol use in pri-
mary care settings in south central Wisconsin revealed 
that 20% of patients screened were positive for risky, 
dependent, or abusive drinking patterns (referred to 
as “problem drinking”) in accordance with guidelines 
set out by the National Institute on Alcoholism and 
Alcohol Abuse: >14 drinks/week for men, >7 drinks/
week for women, or binge drinking.11 Using these cri-
teria, 1 in 5 Wisconsin residents are drinking more than 
they should. 

In an effort to combat alcohol abuse and problem 
drinking, in 2006 the DHS was awarded a 5-year grant 
to provide SBIRT services in 20 primary care clinical 
sites across the state.12 Providers use the World Health 
Organization’s Alcohol, Smoking, and Substance 
Involvement Screening Test, which was developed to 
detect and manage alcohol abuse and other substance 
problems.13 The patient undergoes a brief screening, 
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per year during annual checkups by their primary care 
physicians. Though clinics might incur startup costs in 
delivering SBIRT services, no startup costs are assumed 
for employers. Costs and benefits are modeled over a 
4-year time horizon, which corresponds to the follow-
up period in Project TREAT.6 Benefits may wane for 
employers over time because of staff turnover. It is 
assumed that staff members will leave the theoretical 
organization at an annual rate of 23.9% over the 4-year 
analysis period, which is the US industry-average turn-
over rate.23 Costs and benefits are discounted using a 
standard social discount rate of 3.5%24 that is applied at 
the end of each year. We assume a fixed screening and 
treatment cost of $247 per employee6 (ie, screening costs 
for non-problem drinkers are included in the average 
intervention cost for problem drinkers). Total absentee-
ism costs to the firm are calculated by multiplying the 
rate of missed work days due to problem drinking14 by 
1.28 times the average daily wage rate.16 A multiplier of 
0.10 times the daily wage rate is used to estimate the cost 
of impaired presenteeism due to problem drinking. The 
0.10 multiplier was determined through interviews con-
ducted as part of the Pauly study on impaired presentee-
ism,17 where managers were asked to estimate the extent 
to which alcohol problems reduce employees’ ability to 
work. Model parameters are summarized in Table 1. 

RESULTS
The primary outcome of the analysis is net present 
value (NPV), which is calculated by subtracting pro-
gram costs from program benefits and discounting 
appropriately over time. Benefits and costs of SBIRT 
adoption are summarized in Table 2. After discounting 
and adjusting for staff turnover, absenteeism costs were 
reduced by $175 per employee over the 4-year model-
ing period; impaired presenteeism costs were reduced 
by $823 per employee. Therefore total benefits were 
$175+$823=$997 per employee. Screening costs amount 
to $227 per employee (slightly less than the $247 per 
employee figure listed in Table 1 due to discounting). 

Subtracting implementation costs from benefits 
results in a net present value of $771 per employee. 
Represented another way, the ratio of benefits to costs 
is 4.4:1 ($997/$227). Projects with a NPV >0 and a ratio 
of benefits to costs >1 are worthwhile investments from 
the theoretical employer’s perspective. 

DISCUSSION
These results suggest that the net benefit from imple-
menting the SBIRT program would be positive and 
substantial. To test the sensitivity of the model to the 

for significant hidden expenses to employers. Although 
several studies have demonstrated quantifiable effects 
of alcohol on the workplace,18-20 and researchers have 
begun to study how SBIRT may benefit employers,14 
uncertainty remains about how SBIRT may impact pro-
ductivity. In this study, we employ Monte Carlo simu-
lation techniques to estimate the potential for SBIRT to 
reduce absenteeism and impaired presenteeism costs to 
an employer. Monte Carlo simulation is used widely in 
the discipline of systems engineering to conduct “what-
if” analyses of complex systems. In Monte Carlo simu-
lation, the investigator first specifies relevant parame-
ters and constructs a mathematical model of the system 
under study. Ranges of values for input parameters are 
modeled across multiple simulation runs, to study how 
varying parameter levels affect model outputs. 

Simulation modeling is an appropriate technique to 
employ in systems that do not lend themselves readily 
to study through experimental design. In this analy-
sis, we extend the cost-benefit framework laid out in 
Project TREAT6 to include the employer’s perspective. 
The analysis presented here is predicated on the ideas 
that (1) absenteeism and impaired presenteeism costs 
are real and potentially significant to an employer, (2) 
problem drinking can lead to absenteeism and impaired 
presenteeism, (3) SBIRT can reduce levels of problem 
drinking and, therefore, SBIRT may reduce absenteeism 
and impaired presenteeism costs to an employer.

METHODS
We conducted a cost-benefit analysis for employers 
using a model to present the business case for investing 
in employee health.21 The employer bears program costs 
and productivity benefits in the form of reduced absen-
teeism and impaired presenteeism. We developed a sim-
ulation model to compare the costs of problem drinking 
to an employer with and without SBIRT services. Each 
impact category is monetized on a per employee basis, 
adjusted for inflation. 

A theoretical employer is specified with a pre-
intervention prevalence of problem drinking of 20% 
(defined as >14 drinks/week for men, >7 drinks/week 
for women, or binge drinking). This figure is based on 
a sample of 19,372 patients screened for alcohol use in 
clinics within 100 miles of Madison, Wis.11 We assume 
that SBIRT is 57% effective in eliminating problem 
drinking among employees, based on the reduction rate 
observed in Project TREAT.6 An average hourly wage 
rate of $18.46 is assumed based on statistics from the 
Wisconsin Department of Workforce Development.22 
In the model, employees are screened at a rate of 25% 
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ing purposes, therefore, it was assumed that the inter-
vention is 57% effective in reducing absenteeism and 
impaired presenteeism costs from baseline. 

In Project TREAT,6 a significant reduction in prob-
lem drinking was observed in the control group as well 
as the intervention group. This effect is not well under-
stood, but consensus is that the improvement among 
controls is a combination of 2 effects: (1) an interven-
tion effect of eligibility screening, where patients with 
problem drinking habits begin taking stock of the nega-
tive consequences of their drinking as a result of being 
asked about it, and (2) regression toward the mean. The 
relative contribution of these effects is unknown. An 
alternative approach to calculating the effect rate would 
be to compare the intervention group to the control 
group at each point in time. The effect rate would then 
be calculated as follows: 

(Percent reduction in problem drinking in the 
SBIRT treatment group)
_______________________________________

(Percent reduction in problem drinking in the 
control group) 

Using this approach yields an effect rate of 0.37 (rather 
than 0.57). All else equal, NPV is substantially reduced 
(but still positive) to $421 per employee when an effect 
rate of 0.37 is employed in the model. Figure 1 illus-
trates the relationship between the estimated problem 
drinking reduction rate and NPV across a range of val-
ues. The “break-even” point (at which NPV=0) occurs 
at a problem reduction drinking rate due to SBIRT of 
13%. In other words, if SBIRT reduces problem drink-
ing by at least 13% among a firm’s employees, it will be 
cost beneficial from the firm’s perspective (Figure 1).

If SBIRT has no effect on problem drinking rates 
(and therefore no effect on absenteeism and impaired 
presenteeism costs), NPV falls to a minimum of -$227 
per employee, simply reflecting the cost of screening. 
Conversely, if SBIRT is 100% effective in eliminating 
problem drinking among the workforce, NPV would 
rise to a maximum level of $1523 per employee. 

We attempted to be conservative in our estimates 
of parameters and modeling assumptions. We chose to 
focus solely on absenteeism and impaired presenteeism 
costs in our analysis, and did not include potential ben-
efits to employers (such as reduced health care costs, 
emergency department visits, and costs to dependents) 
that have been estimated elsewhere.14 The cost-benefit 
ratio of 4.4:1 calculated in this analysis is modest com-
pared to the 39:1 ratio published in Project TREAT’s6 
analysis from a societal perspective. In both cases, the 

specification of parameters summarized in Table 1, 
1000 Monte Carlo trials were run. The model is rela-
tively sensitive to estimates for the decrease in problem 
drinking due to SBIRT, baseline prevalence of prob-
lem drinking, and the multiplier applied to impaired 
presenteeism. NPV increases with increasing levels of 
reduction in problem drinking, higher levels of baseline 
problem drinking, and higher multipliers for impaired 
presenteeism. The model is largely insensitive to the 
other parameters.

The model is most sensitive to the estimate used for 
the reduction in problem drinking due to SBIRT. For 
modeling purposes, important assumptions were made 
with respect to the relationship between problem drink-
ing reduction and absenteeism and impaired presentee-
ism costs: we assume that these costs will be reduced 
proportionally with the decrease in problem drinking 
among the firm’s employees. This central assumption 
warrants further scrutiny. 

In the model, employees who screen positive for 
problem drinking receive a brief intervention. In 
Project TREAT,6 the baseline rate of self-reported prob-
lem drinking in the intervention group was 46.7%, and 
the 12-month rate was 20.1%, corresponding to a 57% 
decrease in problem drinking (the reduction persisted 
over the 4-year follow-up period as well). For model-

Table 1. Model Parameters

Category	 Description

Intervention costs	 $247 per employee

Reduction in problem drinking 	 57% 
   due to SBIRT	

Annual staff turnover	 23.9%

Baseline incidence of 	 20% 
   problem drinking

Hourly wage rate	 $18.46

Baseline absenteeism costs	 1.28 times the daily wage 
	 per absence due to  
	 problem drinking

Baseline impaired	 0.10 times the daily wage 
   presenteeism costs	 for problem drinkers

Table 2. Net Present Value (NPV) Due to Screening, Brief 
Intervention, and Referral to Treatment (SBIRT)

	 Cost/Benefit 
Cost Category	 (per Employee)

Absenteeism cost reduction	 $175
Impaired presenteeism cost reduction	 $823
Implementation cost	 $227
NPV	 $771
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3.	 Gmel G. Harmful alcohol use. Alcohol Res Health. 
2003;27(1):52-62.

4.	 Mark TL, Levit KR, Coffey RM, et al. National Expenditures 
for Mental Health Services and Substance Abuse 
Treatment, 1993–2003. SAMHSA Publication No. SMA 07-
4227. Rockville, MD: Substance Abuse and Mental Health 
Services Administration, 2007. 11 May 2009. http://mental 
health.samhsa.gov/publications/allpubs/sma07-4227/. 
Accessed January 21, 2010.

5.	 Miller WR, Wilbourne PL. Mesa grande: a methodological 
analysis of clinical trials of treatments for alcohol use dis-
orders. Addiction. 2002;97:265-277. 

6.	 Fleming MF, Mundt MP, French MT, Manwell LB, 
Stauffacher EA, Barry KL. Brief physician advice for prob-
lem drinkers: long-term efficacy and benefit-cost analysis. 
Alcohol Clin Exp Res. 2002;26(1):36-43.

7.	 Partnership for Prevention. Rankings of Preventive 
Services for the US Population. http://www.prevent.org/
content/view/43/71/. Accessed January 6, 2010.

8.	 Laine S. Many Health Plans Will Now Pay for Substance 
Use Screening and Brief Intervention. The Pew Charitable 
Trusts. http://www.pewtrusts.org/news_room_detail.
aspx?id=38196. Accessed January 6, 2010.

9. 	 Wisconsin Department of Health Services, Division 
of Public Health and Division of Mental Health and 
Substance Abuse Services. Wisconsin Epidemiological 
Profile on Alcohol and Other Drug Use, 2008 (P-45718). 
July 2008.

10. 	 Wisconsin Department of Health Services. Wisconsin 
Substance Abuse Needs Assessment Project. http://
dhs.wisconsin.gov/SubstAbuse/needsassessment.htm. 
Accessed January 6, 2010.

11. 	 Manwell LB, Fleming MF, Johnson K, Barry KL. Tobacco, 
alcohol, and drug use in a primary care sample: 90-
day prevalence and associated factors. J Addict Dis. 
1998;17(1):67-81.

12. 	 Univeristy of Wisconsin Department of Family Medicine. 
Wisconsin Initiative to Promote Healthy Lifestyles. http://
wiphl.com. Accessed January 6, 2010.

13. 	 World Health Organization. The ASSIST Project. http://
www.who.int/substance_abuse/activities/assist/en/index.
html. Accessed January 6, 2010.

potentially significant benefits of SBIRT outweigh 
the program’s relatively low costs. There appears to 
be a business case for employers to pay for SBIRT if 
the program can lower problem drinking rates among 
employees, even if problem drinking is not eliminated 
altogether. 

CONCLUSION
This study presents one of the first attempts to model 
the potential productivity benefits of SBIRT from the 
employer’s perspective. We employed simulation tech-
niques based on empirical estimates for model param-
eters because we believe it would be challenging (for a 
number of reasons, privacy concerns being paramount) 
to incorporate the employer’s perspective within the 
context of a randomized clinical trial. Across a variety 
of modeling assumptions, NPV of SBIRT implementa-
tion is positive from the employer’s perspective. 

We believe that simulation modeling is the best 
method currently available to determine costs and ben-
efits of SBIRT from the employer’s perspective. While 
this study provides a framework for analyzing the costs 
and benefits of implementing SBIRT to a theoretical 
firm in Wisconsin, the methods of this study may be 
generalizable to different types of firms across different 
states. Further research is needed. 
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