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Executive Summary

Alcohol is the most widely used drug in Minnesota and is centrally related to a
number of persistent threats to public health, including: unintentional injuries
_such as burns, falls, drownings, and motor vehicle crashes; violent acts such as
homicide, suicide, and personal assault; chronic diseases such as cancer, digestive
disease, and cardiovascular disease; unintended pregnancies and sexually transmit-
ted diseases; and alcohol-related birth defects. The purpose of this report is to ex-
amine patterns of alcohol use in Minnesota, describe the scope and epidemiology
of alcohol-related problems, and estimate the statewide economic cost associated
with alcohol use. ' ' ‘

~ In 1991, approximately 1,581 deaths in Minnesota were alcohol-related.

These deaths translate to over 34,000 years of potential life lost. Forty-five percent -
of alcohol-related deaths were from chronic medical conditions. Four in ten alco-
hol-related deaths (41%) were due to injury or acts of violence. Overall, young
people accounted for a disproportionate share of alcohol-related deaths. Whereas
children, adolescents and young adults accounted for only 5% of deaths from all
causes, these Minnesotans (younger than 34) accounted for 17% of all alcohol-
related fatalities. 7

In 1991, the economic cost of alcohol use in Minnesota totaled $1.74 billion,
or nearly $400 for every resident of the state. This figure includes: (1) direct health
care costs; (2) indirect mortality costs; (3) indirect morbidity costs; (4) fetal alco-
hol syndrome costs; and (5) non-health sector costs. The potential cost of alcohol
use is further magnified when considering emotional and social costs to individu-

“als, families, and communities. ‘

Alcohol-Related Disease Impact (ARDI) software was used to generate esti- -
mates of alcohol-related mortality and subsequent cost. The software program in-
corporates Minnesota-specific population and mortality data, Minnesota economic
cost data, and national cost data proportionately applied to Minnesota. To supple-
ment the ARDI estimates, additional state data not used in the software package
are incorporated into the report. The figures reported here are best estimates based
on the most advanced and widely accepted definitions arid methods used in alco-

* hol epidemiology and cost-of-illness research.

Report findings illustrate that alcohol affects the economyj; the use and
distribution of public health, health care, public safety, criminal justice, and social
service resources; and the health of individuals, families, and communities. This
report is written for program planners and policy makers in Minnesota to advance
alcohol-related disease prevention and health promotion efforts statewide.

Minnesota Department of Health






Chapter 1

Summary points

B The purposes of this chapter are to (1) identify environmental factors
related to alcohol use, (2) review federal guidelines regarding
abstinence and moderate use, (3) illustrate the potential for
population-based approaches to prevention, (4) explain terminology
used in this report, (5) review and outline patterns of use in
Minnesota..

B Alcohol is the most widely used drug in Minnesota, and is centrally
related to a number of persistent threats to public health.

M Prevention efforts are challenged by the complex relationship
between social norms, public policy, and patterns of alcohol use.

B Community health promotion is a comprehensive, systematic process
that seeks to influence community norms and policies, thereby
affecting long-term health behavior change. Social action is central

“to community health promotion.

B Although some studies have suggested that moderate alcohol use may
reduce risk for some forms of cardiovascular disease, few public health
researchers and practitioners have translated these findings into '
population-wide advocacy of alcohol use.

B Individual risk for alcohol-related problems increases markedly at
higher levels of use. Yet alcohol-related problems are not limited to
the relatively small group of heavy drinkers in any community.
The majority of those who experience alcohol-related problems
are not addicted to alcohol.

B Per capita alcohol use in Minnesota consistently exceeds use
nationwide. In 1991, the average drinker in Minnesota consumed
approximately 83 glasses of wine, 288 shots of liquor, and 453 beers—
the equivalent of more than 2 drinks per day. To achieve the national
public health goal for 2000, per capita use in Minnesota will have to
decline by 16% during the 1990s.

B Approximately one-third of high school seniors in Minnesota drink
" to intoxication at least monthly, or have five-or more drinks on a
typical occasion.

- Minnesota Department of Health






Chapter 1

Alcohol Use in Minnesota

Why a report on alcohol use in Minnesota?

Along with tobacco, diet, and activity patterns, alcohol is among the most
prominent contributors to mortality in the United States (McGinnis & Foege,
1993). In Minnesota, premature alcohol-related deaths in 1991 alone led to more
than 34,000 years of potential life lost, and the total economic costs of alcohol use
amounted to more than $1.7 billion. The potential cost of alcohol use is magnified
still further when considering emotional and social costs to individuals, families,
and communities.

Alcohol is the most widely used drug! in Minnesota, and is centrally related to
a number of persistent threats to public health, including traumatic injury, vio-
lence, chronic disease (cancer, digestive disease), sexually transmitted disease, and

unintended pregnancy (USDHHS, 1993b).

Minnesota public health goals specifi-

cally address alcohol use patterns and prob-  The activities that government public health agencies
lems (MDH, 1995a). To achieve these public

health goals and objectives, community- undertake to fulfill their responsibilities are often referred
based health promotion is an important pub- to as the core public health functions of assessment,

lic health strategy. _ , .
. ' o policy development and planning, and assurance.
Community health promotion is a compre-

hensive, systematic process that seeks to in- Through each of these core public health functions, the
fluence community norms and policies,

thereby affecting long-term health behavior ‘
change. Social action is central to commu- prevention of alcohol-related problems (MDH, 1995b).

nity health promotion (MDH, 1995).

Public’ health system plays an important role in the

More specifically, chemical heath promo-
tion is a community-wide process of achieving chemical? health goals by bringing
together all factions of a community to encourage, develop and maintain condi-
tions and personal attributes that promote chemical health and that reduce

negative consequences from the use of alcohol and
other chemicals. '

. - , . ‘ his report aims to advanc rts in Minnesota to
This report aims to advance chemical health This report aims to e efforts

promotion in Minnesota by (1) assessing the con- create and sustain community environments that
text and scope of alcohol use in Minnesota, as well ' . .
as the extent of alcohol-related economic costs, promote and reinforce health‘y choices.
(2) informing policy development and program
planning, and (3) promoting community-based
activities designed to create and sustain environments that
support and reinforce healthy choices around alcohol use.

Minnesota Department of Health



{ Alcohol Use in Minnesota: Extent and Cost

~ The furposes of this chaptgr are to (1) identify

environmental fdctofs related to alcohol use, (2) review

federal guideliﬁes fegdrding abstinence and moderate
consumptwn, (3) illustrate the potentlal for populatwn—
based approaches to preventwn, (4) explain
termmolog’y used in this report, and (5) review and )

,oul‘:lihe patterns of alcohol use in Minnesota.>

~ The enwronmental context of

alcohol use

Daily personal decisions, ranging from food

choices and exercise habits to safety-belt use and

alcohol consumption, relate directly to individual
health and fitness. Research in public health and
the behavioral sciences suggests that health deci-
sions are shaped.in part by the social environ-
ment—the norms, values, and patterns of

‘behavior prevailing in families and communities
" (Glanz, Lewis & Rimer, 1990; Green & Kreuter,
1991). Patterns of alcohol consumption are influ- -

enced by the social environment in many ways:

B Perceived social disapproval is an important element in reducing

ation.

- rates of drinking and driving (Cleary, Shapiro, & Williams, 1992).

Children raised by a parent or parents ‘who abuse alcohol are more -
likely to abuse alcohol as adolescents (Kumpfer, 1989). Adolescent
drinkers are far more likely than their non-drinking peers to be

~ involved in many other high risk behaviors such as early sexual
~ activity, physical violence, attempted suicide, and illicit drug use

- (Fe Caces, Stinson & Harford, 1991; Leigh & Morrison, 1991; Min-

nesota Department of Educatipn [M‘DE], 19922; Silverman, 1989).

Women in Minnesota are more likely to report drinking alcohol

during pregnancy if they (a) know several people who drank '
during their own pregnancies, or (b) have friends and famlly who
are largely unconcerned about drinking during pregnancy - ’

\’(Mueller, 1994)

~ Nonetheless, the social environment is only one influential element in the
broader economic and political environment. Countless school, erkplace,and
public policies encourage or discourage healthy behaviors, either directly or indi-
rectly. Smoke—free environments discourage smoking, drug testing discourages
chemical use, and ava11ab1l1ty of safe parks and trails encourages Outdoor recre-

- Empirical publiq health research has shown a relationship between the rate of
alcohol-related problems and certain alcohol control policies (Edwards et al.,
1994). Ashley and Rankin (1988), Moskowitz (1989), and Toomey et al. (1994)

‘review studies which consistently link pﬁce increases with reduced rates of alcohol
use and some alcohol-related problems (e.g., liver cirrhosis mortality, motor ve-
hicle crashes, and v1olence) particularly among young people. The nationwide
increase in the minimum legal drinking age from-18 to 21 years substantially re-
duced rates of alcohol use and motor vehicle mortalitjr among young adults
(Umted States Department of Health and Human Services [USDHHS], 19933,
Wagenaar, 1993)

Minnesota Department of Health



Prevention efforts are challenged
by the complex relationship between
social norms, public policy, and pat-
terns of alcohol use. Community-based
health promotion is an important and
promising strategy for meeting this
challenge (MDH, 1991b).

Alcohol use guidelines
and definitions

In Minnesota, as in the rest of thé
United States, alcohol is both a popu-
lar beverage,* and the most frequently
consumed drug. The federal govern-

“ment has attempted to influence drink-

ing behavior by passing alcohol control

legislation and publishing guidelines
for alcohol consumption.’ The United
States Dietary Guidelines identify five

groups of people who should not drink -

any alcohol, even in moderation:

" e women who are pregnant or
trying to conceive,

e people who plan to drive or
engage in other activities that
require attention or skill,

® people taking prescription or
over-the-counter medication,

* recovering alcoholics, and

® people under age 21

(United States Department of Agricul--

ture [USDA] & USDHHS, 1990). In
- addition, abstinence is suggested for
people with certain medical condi-
tions, such as a peptic ulcer

(USDHHS, 1992).

Consumed moderately,’ alcohol
may provide some individual protec-
tion from cardiovascular disease
(Bofetta & Garfinkel, 1990; De Labry,
Glynn, Levenson, Hermos, LoCastro,

& Vokonas, 1992; Stampfer, Colditz,

Willet, Speizer, & Hennelkens, 1988). '

Based on this research, some have
suggested that alcohol use may be part
of a beneficial lifestyle for some people
(Friedman & Klatsky, 1993). However,
few public health researchers and prac-
titioners have translated these research
findings into population-wide advocacy
of alcohol use (Blackburn, Wagenaar
& Jacobs, 1991; Lands & Zakhari,
1990; Pearson & Terry, 1994; Shaper,
1993; Stampfer, Rimm & Walsh,
1993). Public health professionals are

_ reluctant to promote alcohol use for a
number of reasons, including:

¢ The modest cardioprotective
‘benefit of 1 or 2 drinks per day is
not large enough to recommend
that non-drinkers begin drink-
ing alcohol, or that lighter
drinkers increase their consump-

tion (Bradley et al., 1993).

e The cardioprotective effect of

~ alcohol use can only be inter-
preted within the context of all
risk factors for cardiovascular

- disease (Stampfer et al., 1993).7

¢ The cardioprotective benefit of
alcohol use on a population
“level is offset by increases in
other causes of death (Criqui
& Ringel, 1994). \

- ® The same level of alcohol use
associated with decreased risk
for some forms of cardiovascular

- disease is also associated with
increased risk for motor vehicle
crashes, traumatic injury, and

birth defects (USDHHS, 1992).

® The extent of alcohol depen-
dency and suggested genetic
predisposition to alcoholism
preclude encouraging ‘alcohol
use to promote public health
(Criqui & Ringel, 1994).

Minnesota Department of Health
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| Alcohol Use in Minnesota: Extent and Cost

- Promoting chemlccll
health: The promise of
- population-based
strategies =~

Individual risk for alcohol-related
problems increases markedly at higher
“levels of alcohol use (Williams, Dufour,

* DeBakey et al., 1993).8 Yet alcohol-

~ related problems are not limited to the

~ in any community. To the contrary,
“the majority of those who expérience
~alcohol-related problems are not ad--
dicted to alcohol (USDHHS, 1993b,.
Kre1tman, 1986, Moore & Gerstem,
: 1981)

The majbrit’y of those who expe‘rien‘ce’ alc’ohol‘—rerlatedv
- problems are light or moderate drinkers who as individuals
" are at fdr less risk than heavy drinké,rs, but;who oollectiq}ely

form.a' much greater propor‘tionr of the population.

‘The National Rese';irch Council,

‘an expert panel to estimate the propor-
~ tion of alcohol-related problems that

of drinkers who are alcoholic, or alco-
| hol-dependent: The panel concluded:

consumption both cause and
suffer far more than their
numerical share of the adverse

" conséquences of drmkmg, their
‘share of alcohol problems is still
only a fraction—typically less -

drinking population. They occur
- at lower rates but at much greater
_numbers as one moves from the
~heaviest drinkers to more
moderate drinkers (p. 45). -

| relatively small group of héavy drinkers -

Institute of Medicine (1981) convened

lies beyond the relatively small fraction (Bradley et al, 1993; . MDH, 1995b).

While chronic drinkers with high -

‘than half—of the total. Alcohol
problems occur throughout the -

Public health theory and practice® 7
- suggest that a modest shift in drinking
norms across the general population of -
~ drinkers would contribute to substan-

tial declines in rates of alcohol-related

problems (Edwards et al., 1994;

Kreitman, 1986; MDH, 1995a; Moore , -
& Gerstein, 1981). As a consequence, -
~ research at the National Institute on
'Alcohol Abuse and Alcoholismy

(NIAAA) is focused mcreasmgly on

strategies aimed at the entire popula- =

‘tion of drinkers (Gordis, 1995)

By design, population-based strate—~

gies reach people before they are symp-
© tomatic, at a time when changing . '

behaviors can prevent problems. Com-

" munity-based chemical health promo-
tion seeks to mob111ze all factions of a
“community to encourage, develop, and

maintain social and environmental

conditions and personal attributes that _

reduce or ehmmate negatlve CODSC'

‘quences from the use of alcohol and

other chemicals. Community-based
strategies targeting the general popula-

~ tion complement interventions target--
* ing “high risk” groups, because clear

and consistent norms and policies sup-
port “high risk” individuals to initiate
and maintain behavioral changes -

Comprehensive efforts to prevent
alcohol problems and promote chemi-

- cal health will balance population—'
 based strategies with high-risk /
~ strategies. In this way, population- -

based primary prevention strategies
(e.g., to restrict alcohol use in public
parks, or to more consistently enforce
minimum age of sale laws), will rein- -

force secondary and tertiary prevention

efforts designed to identify and provide

counseling and treatment services to
those at highest risk of alcohol—related o
~ problems :

~ Minnesota Dépamnént of Health



For these reasons, the authors have
chosen to employ the term “use” of Population-based strategies to strengfhen norms and

alcohol in this report. The term “use” prevent alcohol problems:

implicitly acknowledges that negative e Delay the onset of alcohol use.
consequences (a) may occur in con- ‘

junction with many different levels
and patterns of alcohol consumption,

*. Decrease the frequency of binge, or acute, drinking
(drinking five or more drinks on one occasion).

and (b) are strongly influenced by the e Sensitize people to the signals of alcohol dependency SO
social and physical environment, as that treatment or other services occur as early as possible.
well as expectations of the drinker e Encourage and support abstinence as a personal life choice
(e.g., drinking to get drunk, in the N in certain situations, such as before and during pregnancy;
proximity of firearms, on a boat, during while operating machinery, cars and boats; while taking

- work hours, etc.). In contrast, the term some medications; and when depressed or angry.

“abuse” is typically linked to extreme
patterns of consumption (chronic
heavy drinking) and/or the past experi-
‘ence of an alcohol-related problem
(Williams et al., 1987). This terminol-

* Enforce and develop public policies that support chemical
health such as prohibiting alcohol use in public parks,
appropriate placement of billboards, checking IDs in bars

~ and including non-alcoholic beverages in happy hours.

ogy is consistent with growing consen- ‘ [ |
sus within the medical community that )

dm_lkmg habits, not just p rOblémS’ are . There is no single threshold between safe and unsafe

an important component of primary : . ‘ ‘
prevention (Bradley et al, 1993). alcohol consumption (Bradley et al., 1993).

Despite the deliberate adoption of
the term “use” in this report, readers
will periodically encounter the term
“abuse” when references are made to
other studies. We have retained the .
language of other vauthor‘s to be consis-
tent with terminology and definitions
adopted in the work cited.

The methodology underlying this
national estimate is the basis for the

~estimate of the cost of alcohol use to
Minnesota in 1991 ($1.74 billion; see
chapter 3).

: , The authors have chosen to employ the term “use” of alcohol
E i t of

conomic cost o : ' ;
chemical use in this report. The term “use” implicitly acknowledges that
Dor othy‘ Rice, a nationally recog- negative consequences (a) may occur in conjunction with
nized leader in cost-of-illness research, many different levels and patterns of alcohol consumption,
estimates that the cost of alcohol and
illicit drug use in 1990 amounted to
$165.5 billion.** More than half of environment, as well as expectations of the drinker.
these costs (60%) stem from alcohol :

use (Figures 1.1 & 1.2).

and (b) are strongly influenced by the social and physical

Although specific cost estimates
* vary across studies because of differences
in underlying assumptions and defini-
tions, all show substantial economic
costs. This is an enormous burden that
affects all of society—people who use
chemicals, and those who do not.

Rice’s estimate includes the ex-
penses of medical care and chemical
dependency treatment, productivity

~ losses caused by premature death and
inability to perform usual activities,
and costs related to crime, destruction
of property, and other losses.

~ Minnesota Department of Health



Alcohol Use in Minnesota: Extent ond Cos’r ‘

Flgure 1.1- Economlc cost of ||I|c|t drug use, US, 1990

9 4%
Speaal Conditions

4, 8% Medlcal

11.9% Tllness

5.1% Deaths’

- 68.8%
Other Related

Total Cost $66.9 ‘I;:illion -

Flgure 1.2 - Economic. cosi' of alcohol use, US 1990

2.1%

Special Conditions 10.7% Medical

16.0%
- Other Related

_ | 37.1% Illnese
34.1% Deaths

Tota. Cost $98.6 billion

Notes -

Medical: Direct expenditures. Illness: Present Value of lost productlwty
due to illness or injury. Deaths: Present value of future lost productivity
due to premature death. Other Related Costs: Direct—crime, motor ve- -

_hicle crashes, etc. Indirect—victims of crime, incarceration, etc. Special

- Conditions: AIDS attributable to drug abuse. Fetal Alcohol Syndrome.

* Source: Data for 1990 from Dorothy P. Rice. Institute for Health and Aging,
University of California at San Franasco CA 94143- 061 2. Cited in Institute
for Health Policy ( 1993 ) :

alcohol relates to productivity losses

associated with illness and death,

whereas the primary cost of illicit drug
| use relates to crime.

Each substance impacts users and -
society differently. The major burden of

- Rice reports that the core costs of -

chemical use in the US (costs of medical

expenses, illness, and death) fall dispro-

portionately on young people (18-44-
year olds). This finding is consistent

- with the Minnesota-specific findings for

alcohol use reported in chapters 2 and 3.
The core costs for most other health
conditions tend to be concentrated in
older age groups

Adapted from Substance abuse:

The nation’s number one health prob-

~lem, Key indicators for policy. See

Institute for Health Policy (1993). ‘ -

Alcohol Use in Minnesotq “

Alcohol use compared to use of -

other drugs

In a statewide random household .

- survey of adults (Minnesota Department |

of Human Services [DHS], 1989), many

- more Minnesotans reported lifetime!!
~ and current®? use of alcohol than ciga-
rettes or other drugs.”> Approximately 6

in 10 Minnesotans drank alcohol in the

month preceding the interview; whereas.

25% smoked cigarettes, 3% used mari-

~ juana or hashish, and less than 1% used

cocaine during the same period. Similar
patterns of use were found in a compa-

'~ rable nationwide household survey

* (USDHHS, 19913)

Alcohol is not only the most Wldely

“used drug in the general adult popula-

tion, but is also the most frequently -
cited primary substance problem of per- _
sons entering chemical dependency
treatment in Minnesota.' In 1992, alco-
hol was identified by 76% of clients as
the primary substance problem. In con-

. trast, far fewer clients identified cocaine
(4%), crack (4%), marijuana (7%), or
" heroin (1%) as the primary substance
- problem. This pattern is true for youth
and adult clients, as well as metro®® and
- greater Minnesota clients (DHS 1993;

Flgures 1.3-1. 6)

Minnesota Department of Health
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Figure 1.3 - Distribution of primar drug problem
cited by persons I CaLL1F1] entering :
chemical dependency treatment in Minnesota
during 1992

2% Cocaine

2% Crack Cocaine

4% Other?!

71% ' Figure 1.4 - Distribution of primary drug problem
Alcohol cited by personspl BT X X LY entering

- chemical dependency treatment in Minnesota
during 1992

5% Marijuana
5% Cocaine

5% Crack Cocaine

' % Other!
Figure 1.5 - Distribution of primary drug problem 81% 4% Other
Alcohol

cited by persons entering chemical dependency
neatment in the [RTNISEIATY

during 1992

8% Crack Cocaine
8% Marijuana

6% Cocaine

-5% Other?

74%
Alcohol

- Figure 1.6 - Distribution of primary drug problem
cited by persons entering chemical dependency
RS AAN ' ater Minnesota PR LS I

7% Marijuana

2% Cocaine

<1% Crack Cocaine
3% Other!

89%
Alcohol

! Includes, for example, heroin, other opiates, hallucinogens, amphetamines, barbiturates, and inhalants.

Note: Figures may not total 100% due to rounding.
Source: Minnesota Department of Human Services, 1993.

=
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Alcohol Use in Minneso’ro: Exfent ond Cost

Figure 1.7 - Estimated annual per capita consumphon of
~ alcoholic beverages, US, 1935-1990% - _

700 e 1980
| | BT 611

600 1946
500|-
400 |-
300
1935

200 |- |
| 266

'|°°~ —

" Number of standard servings of alcohol’

-0

1 A standard-serving or “drink” refers to 12 oz. of beer, 5 oz. of wine, or 1.5 oz.
- of 80-proof distilled spirits. :

2 These data do not measure consumption of alcohol directly, but reflect “apparent
consumption.” As reported here, apparent per capita consumption is calculated by
d1V1d1ng total purchased alcohol by the total population aged 14 years or.older. The
term. “apparent” is used because these estimates artificially attribute consumption to-
all persons in the population, regardless of their actual consumption. The’
proportion of purchased alcohol which s actually consumed is unknown.

Source: NIAAA Surveillance Regort #27, Wzlllams Clem, and Dufom 1993.

1935 1940 1950 1960 1970 1980 1990 2000

Table 1.1 - Alcohol consumphon paﬁerns in anesota, 1986-
1990 -

YEAR ~ PERCENTAGE  NUMBER OF STANDARD DRINKS?
» ABSTAINERS'-  PER CAPITA - PER DRINKER®

1991 - 37% 525 824
1990  37% 569 901 -
1989 38% . 540 874
1988 -~ - 35% - 554 847
1987  33% 569 846
1986 31% 566 821

! People are Qonéidered “abstainers” if they do not feport consuming alcohol in the 30
days immediately prior to a telephone interview. Note that this estimate excludes per--
sons under 18, and may include people who are infrequent drmkers or heavy drmkers
who had not consumed alcohol in the preceding : month

2 A standard drink réfers to 12 oz, of beer, 5 oz. of wine, or 1.50z. of 80—proof distilled
spirits.

3 The “drinking population” is generahzed from the proportion of randomly selected adult
Minnesotans who reported drinking alcohol in the month preceding a telephone inter-
view as part of the MDH Behavioral Risk Factor Surveillance System. ,

" Som@g: NIAAA Surveillance Report#27, Williams, Clem, and Dufour, 1993.

» Minnesot;a‘Department of Health



Estimates of per capita -
alcohol use

A comprehensive understanding of
“patterns of alcohol use is essential to
sound planning in public health, edu-
cation, and human services. Alcohol
use can be estimated from (1) annual
sales and shipping of alcoholic bever-
ages, and (2) population surveys.

For each state, the National Insti-
“tute on Alcohol Abuse and Alcohol-
ism (NIAAA) collects alcoholic
beverage sales and shipments data.'s
The NIAAA reports that per capita
alcohol use gradually increased
throughout the 1960s and 1970s, peak-
ing in 1981. However, 1991 per capita
consumption decreased 16% nation-
wide!” (Williams, Clem & Du Four,
- 1993; Figure 1.7). Apparent consump-
tion in Minnesota for 1980-1991 mir-
rors the national downward trend.

Declines in alcohol use during the
~1980s may reflect the effects of preven-
tion efforts, changes in demographics

(e.g., the decreasing proportion of the -
population aged 15 — 34) or other as
yet unknown underlying factors. By the
year 2000, public health officials hope
to reduce alcohol use to an average of
no more than 443 standard servings per
person per year (USDHHS, 1991b). To
achieve this national goal, per capita
use must decline by an additional 13%
during the 1990s.

Per capita use in Minnesota consis-
tently exceeds per capita use nation-
wide. In 1991, per capita alcohol use in
- Minnesota was approximately
525 standard servings, compared to
- 512 standard servings nationwide. Per
capita alcohol use will have to decline
an additional 16% in Minnesota during
the 1990s to reach the federal goal.

The proportion of Minnesotans
that abstain!® from alcohol increased
6% from 1986 to 1991. Average.annual
consumption within the drinking
population® fluctuated over the same

1 - Alcohol Use in Minnesota

In 1991, the average drinker in Minnesota consumed
approximately 83 glasses of wine, 288 shots of liquor, and
453 ‘beers—The equivalent of more than 2 drinks per day.

period, but appears comparable to the
level of 1986 (Williams et al., 1993;
Table 1.1). In 1991, the average
drinker in Minnesota consumed ap-
proximately 83 glasses of wine, 288
shots of liquor, and 453 beers.?®

Estimates of bmge and heavy

drinking

The most common way to estimate
group-specific drinking patterns is
through population surveys
(USDHHS, 1990), such as the Behav-
ioral Risk Factor Surveillance System
(BRESS).?! This national surveillance
system estimates alcohol consumption
in terms of self-reported abstinence,
binge drinking, and heavy drinking.
This section will report findings of the

‘Minnesota BRFSS, and will compare

state-specific figures to figures of other
participating BRFSS states.

Persons who report consuming 5 or
more standard servings of alcohol on at

~ least one occasion in the past month

are defined as binge, or acute drinkers.
Those who report consuming an aver-
age of 60 or more alcoholic beverages

‘in a month (i.e., an average of 2 or

more drinks per day) are defined as
heavy, or chronic drinkers.”> Binge drink-
ing and heavy drinking have been
identified as behaviors which place

‘individuals at greater risk for alcohol-

related disease or injury (USDHHS
1993b)

Binge drinking in Minnesota is

IMOre COMMON amOng younger persons
(18-34) and among men (Figure 1.8).

Minnesota Department of Health
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l Alcohol Use in Minnesota: Extent and Cost ,

Figure: 1.8 - Percent of Minnesota adults who report blnge »

c:lrmkmgI by age and- gender, 1992

18-24

- 25-34

. 3s5-44 | 28%
MEN -

45-54 24% -
55-64 10%

65+ %

18-24 24%

25-34 | 18%

35-44 10%

- 45-54 6%
55-64-| | 4%

65+ || 1%

0 10 20 30 40
) Percent

50

! Consuming 5 or more alcoholic beverages on at least one
occasion in the past month; also termed acute drlnkmg

Source: anesota Department of Health, 1994.

WOMEN

drinking', by age and gender, 1992

’ " Figure 1.9 - Percent of Minnesota adults who- reporl' heavy

18-24

18%

25-34 | 9% -

3544 | 4%

MEN

. 45-54 | %

55-64 5%

65+ ' 5%

18-24 4%

25-34 1%

35-44 | 1%
45-54 | |<1%
55-64 | | 2%

65+ | |<1%

L

0 ] 10
) Percent

20

! Consummg on average 60 or more alcoholic beverages -

in a month; also termed chronic drinking.

-Source: Minnesota Department of Health, 1994.

Among Minnesota adults age 18 and
older, men are three times more likely

- than women to report binge drinking.
In 1992, the majority of 18-24 year old -

men (52%) reported binge drinking.

Heavy drinking is also much more

. common among men than women.

Though“neaﬂy 8% of men Sur,veye_d in

‘Minnesota during 1992 reported heavy

drinking, fewer than 2% of women

reported a similar level of consump-

tion. Young adult men and women are
far more likely to report heavy alcohol -
conéumption. Approximately 1 in 6
young men aged 18 — 24 report con-
suming an average of 60 or more drinks

‘per month (MDH, 1994; Figure 1.9).

Opverall, 37% of Minnesota adults
surveyed in 1992 reported abstinence
in the previous mdnth-. Abstinence
increases with age, and is more com-
mon among women (43%) than men.
(29%) (MDH, 1994; Figure 1.10). In
Minnesota, the prevalence of binge
drinking remains higflér,, and the rate -

. of abstinence lower, than in most other

states (Figure L. 11)

Of the 48 states conductmg behav’
ioral risk factor surveillance, women of
childbearing age in Minnesota report
the fourth highest rate of frequent
drinking (Centers for Disease Control

“and Prevention, 1994). Approximately

18% of Minnesofa women aged 18-44 -
report consuming more than 30 drmks

~ in the previous month, and/or more

than 5 drinks at any one time-in the'

© previous month. Corﬁparable figures-

ranged from 21% (Wisconsin) to 4%
(Mississippi). Women who continue

drinking frequently during pregnancy
place their children at greater risk for

alcohol-related birth defects than

~ women who drmk less frequently, or
" not at all (See chapter 4).

Minnesota Department of Health



1 - Alcohol Use in Minnesota

Drinking pattemns are clearly dif- ‘
Figure 1.10 ~ Percent of Minnesota adults who abstain!

ferent across age and gender categories. - from alcohol, by age and gender, 1992
Some drinking patterns also vary ac-

cording to where people live and work. . 18-24

Adult residents of the 7-county metro- ‘ ' 2534

politan area consistently report lower
“abstinence (32%) than adults living : ) 'MEN 35-44

elsewhere in the state (42%). The ‘ ' ' 45-54

rates of binge and heavy drinking, - 55-64

however, are not measurably different o 65+

by area of residence (MDH, 1994).

Among men, craft workers and labor-

ers report substantially more binge and 1824 I
heavy drinking than people of other - 25-34 31%
occupations?® (MDH, 1994; k ; o ; 35-44 32%
Table 1.2). : 7 : WOMEN 45-54 ' ]50%
s5-64 | | l e
~ Alcohol Use Patterns ; , 65+ , 65%
Among Youth ; ’ ' 0 10 20 30 40 50 60 7t ;o
' Percent

~ Among youth, promising trends
are reported both in this state and na-
~ tionwide. Throughout the 1980s, cur- -
rent alcohol use among high school

! People are considered abstainers if they report con-
suming no alcohol in the 30 days prior to a BRESS
telephone interview. '

/ seniors‘ fell 15% nationwide, and heavy ‘ | Source: Minnesota Department of Health, 1994.
drinking (five or more drinks in a row ' T
on at least one occasion in the two ) Figure 1.11 - Alcohol consumption patterns in Minnesota compared
weeks immediately before the survey) to other states, 1992!
fell nearly 10% (Johnston, O’Malley, : | U":’ (BRFSS)

& Bachman, 1991). Similar trends and’ : n M'""e”f"
patterns are evident in Minnesota, 40 ' ! 38
where fewer 9th and 12th grade stu- - 35 b~

dents in 1992 reported drinking
heavily, or drinking to intoxication

than students in 1989%* (MDE, 19924, 25 -

30~

1992b, 1989; Figures 1.12 & 1.13). g ol <

However, nearly a third of high * s ‘? ; "
school seniors in Minnesota continue 0 '; ‘; “E
to drink to intoxication at least g’ _E’ g’
monthly, or have five or more drinks 5. = s x
on a typical occasion. These estimates 0 > . 2 . =
are particularly striking, since alcohol : Binge Drinking  Heavy Drinking Abstinence
use is illegal until age 21.2 . o . _ Drinking Pattern
Problems relatedto rinkitg v simence o Mimmesota Wit the et e for 43
alcohol use . states participating in the Behavioral Risk Factor Surveillance

-1 System (BRESS). - - :
Self-report surveys address not Source: Minnesota Department of Health, 1994.

only frequency and quantity of use, but

=
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- Table 1 2 Prevalence of binge and heavy drmkmg, by
occupational group, 1992 .

| Occupational Greup Bmge Drinking (%) ' Heavy Drinking (%)
' Managerial/Professional 18 - 2
Technical/Sales/Clerk 21 4
Service . 20 4
Farming - ' f 27 2 .
Crafts =~ o 37 9
Laborers - ) 39 9:

! For more information on the occupational groups, contact the Minne-
sota Center for Health Statistics, Minnesota Department of Health.

Source: Minnesota Department of Health, 1994.

Figure 1.12 - Percent of Minnesota
adolescents who report having five or more -
drmks on a typical occasion, by grade and
year \

- ©40%

40 F

'35
30
25

/ 20
715

© 10

GRADE6 ~ - GRADE9 - "GRADE 12

' Source:‘Mlzjnnesota Department of Education, 199‘2a. ‘

also problems associated with alcohol

- use. Thousands of Minnesotans report
- experiencing alcohol-related health
and/or social consequences each yea'r -

(DHS, 1989)

- The Alcohol-Related D1sease Im—
pact (ARDI) software program ~ ~
(Shultz, Parker & Rice, 1989)% esti-

mates that in 1991, 10% of the state - -

adult population experienced one or
more symptoms of alcohol depen-
dence? and/or experienced at least
one of several alcohol- rélated prob- .

" lems?® (Flgure 1. 14)
For the year 1991 ARDI estimates

that one in four 18-20 year old men
(26%) experienced a symptom of alco-

- hol dependence and/or attributed one

or more personally experienced prob-
lems to alcohol use. Ironically, 18-20

_ year old men, for whom alcohol use is
‘illegal, experience more alcohol-re-
lated problems and symptoms of depen-

dence than any other single age or

~ gender category (Figure 1.14)..

Impllcahons for publlc -

health promohon and

‘ protechon

“In Minnesota as in the rest of the
US, alcohol is both a popular beverage,
and the most frequently used drug.

. Conventional wisdom around alcohol -

use and alcohol policy is increasingly

- “challenged by research in economics,

epidemiology, and the social sciences:

o Cost—of‘illness researchers
v project that l;he economic cost 3
of alcohol use exceeds the cost
-of illicit drugs (Institute for
Health Policy, 1993).

® The majority of those who expe-
rience many different kinds of
alcohol-related problems are
~ moderate drinkers or binge
drinkers who are/hot addicted to

Minnesota Department of Health



1 - Alcohol Use in Minnesota

alcohol (Edwards et al., 1994; S |

Kreitman, 1986). i

: F| ure 1.13 - Percent of Minnesota adolescents

¢ The costs of alcohol-related ‘ : o report drinking alcohol to intoxication

problems, many of which cannot at least once a month, by grade and year
be quantified, are borne not only “ .
by drinkers, but also by their K
families?” and communities®
(Manning et al., 1991; MDE,
1992b; Wechsler et al., 1994).

Together, this research strongly
suggests that public health efforts are
needed to influence a shift in drinking
norms and public policies. Even mod-
est changes in community-wide drink-

_ing norms and drinking patterns could
contribute to substantial declines in.
alcohol-related problems and costs
(Edwards et al., 1994; Moore & ' GRADE & GRADE 9 . GRADE 12
Gerstein, 1981).

In particular, public health efforts -
are needed to reduce binge drinking
(consuming 5 or more drinks on one ' o ] [
occasion in the last month). Binge,

~ or acute, drinking is clearly and
consistently associated with numer-

Source: Minnesota Department of Education, 1992a.

Figure 1.14 - Percent of Minnesota adults who experienced
one or more alcohol-related problems,’ and/or symptoms

of dependence,2 1991
ous health and social problems, and P d
is a far more common pattern of
. 30 —
alcohol use than heavy drinking : - M
(! n
(consuming an average of 2 or more 25 260 °

drinks per day). Whereas 4% of
Minnesota adults report heavy
drinking in the past month, 20%
report binge drinking. Furthermore,
binge drinking is the norm among
young men: The majority of 18-24

20

15

year olds (52%) report binge drink- 10
ing. The rate of binge drinking in s |
‘Minnesota exceeds the rate in most ,
- other states (MDH, 1994). o
. The pl.lb].lC health mode]_ pro- / 18-20 21-34 35-49 50-64 65+ All Ages

vides a framework for the promotion
and protection of public health.
This model identifies three factors

.1 See Endnote 28 for list of problems.
2 Symptoms include drinking first thing in the morning, feeling unable to

which are required for the occur- . quit drinking, and having hands shake mvoluntarlly in the morning after
- rence of an injury or illness: host, drinking.
agent, and environment. When Source Alcohol-Related Disease Impact Software (Shultz, Parker & Rice, 1989).

applied to prevention of alcohol-
related problems, the host is the indi- o |
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vidual drinker;_ the agent is the alcohol;

and the environment refers to anything

in the physical or social environment
that perInltS, encourages or promotes
_harmful interaction between the agent-

and the hqst (USDHHS, 1994b).

~ Prevention of alcqholfrelated prob-

* lems is complicated and challenged by
varied patterns of alcohol use (host

'~ factors), inconsistent and unenforced

- public policy (ageﬁt and host factors),
permissive social norms (environmental

~ factors), and the dynamic interaction

between these factors. A comprehensive

strategy to reduce alcohol-related prob-

- lems and promote chemical health will

target the host (e.g., education in"

| schools, workplaces and other settings),
the agent (e.g:, product availébility'! '
labeling and price), and the environ-
ment (e.g., product advertising, media -

" messages,). Primary prevention strate-
gies targeting the agent, host and envi--
ronment are directed toward healthy -

populations with the goal of maintain-

ing health and limiting risks.

In contrast, secondary prevention -

“strategies are concerned with early

~ detection and reduction of problems |

once they have begun: Tertiary pre-
| vention strategies are directed at reha-
- bilitation and aftercare. Secondary and
' tert1ary prevention activities are often
 referred to as crisis intervention, early

case-finding, targeted education, peer

group intetvention, detoxification,
recovery and/or treatment (USDHHS
" 1994b). '

S Imp_lementing a mix of primary
 prevention strategies, in combination
with secondary and tertiary prevention
strategies, is more likely to achieve
public health gQals. than adopting any
approach in isolation (Bradley et al.,

- 1993; Edwards et al., 1994). A broad

| mix of strategies has beenimplerrie‘rited

" in Minnesota (e.g., see MDH, 1991;

‘Minnesota Department of Public

Safety [DPS], 1994; Minnesota Depart-
ment of Human Services [DHS],
1995). Increasingly, Minnesota efforts
seek to reduce the cost of alcohol use
not only by preventing the direct expe-

rience of alcohol-related problems, but

also by bu1ld1ng individual and-com-
munity assets and protective factors

(DPS, 1994). ]
‘The purpose of this chapter is to

provide context for the remaining

chapters of the report. Chapter 2 pre-

. sents data estimating alcohol-related

mortality and years of potential life lost
in Minnesota during 1991. Chapter 3
presents data estimating the economic
cost of alcohol use in Minnesota during

1991. Chapter 4 explores four topics of -
particular concern: Alcohol-related -~
non-vehicle injuries and violence, |

alcohol-related driving, alcohol use

‘during pregnancy, and alcohol-related

disease. Each chapter concludes with a

" more extended discussion of public_ -

health implications. -
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- Endnotes ‘

! This report will limit the definition of “drug” to include the legal chemicals
alcohol, tobacco, and inhalants (e.g., gasoline, spray paint, glues), as well as
illegal chemicals such as marijuana, cocaine and crack, amphetamines and “ice,”
LSD, and heroin. By comparison, in the strictest sense, the term drug denotes a
much wider array of legal and illegal chemicals, including: caffeine, prescription
medications, and preparations available over-the-counter. Refer to Guidelines for
Community-wide Chemical Health Promotion, prepared by the Minnesota Depart-
ment of Health (1991b) for a more complete discussion.

2 The term “chemical” refers to all substances, legal or illegal, that are mood
altering or potentially addictive. Legal chemicals include tobacco, caffeine, al-
cohol, over the counter medications, and prescription medications. Illegal
chemicals include marijuana, cocaine, crack, and heroin.

3 The figures reported in this chapter are based on several state and national stud-
ies. For more information, interested readers are referred to the original sources,
cited throughout the text and enumerated in the blbhography

4 Rankmg only behind soft drinks, milk and coffee, beer is the fourth most popu-
lar beverage in the US. Americans consume more beer than bottled water, tea
or juice (Jobson Publishing Corporation, 1992).

> For example: “Alcoholic beverages supply calories but little or no nutrients.
Drinking them has no net health benefit, is linked with many health problems,
is the cause of many accidents, and can lead to addiction. Their consumption is
not recommended. If adults elect to drink alcoholic beverages, they should con-
“sume them in moderate amounts. ? (USDA & USDHHS, 1990, p. 25 ).

§ Moderate alcohol consumption is generally defined as no more than one drink
per day for women, and no more than two drinks per day for men (USDA &
USDHHS, 1990). However, as Stampfer, Rimm, and Walsch (1993) note, “tol-
erance to alcohol depends on age, gender, body size, and cultural situation;
therefore; no single global definition of ‘moderate’ can be made” (p. 801).

A “drink” will refer to a standard single serving of alcohol: 12 ounces of beer, 5
ounces of wine, or 1.5 ounces of 80—proof distilled spirits (USDA & USDHHS,
1990).

7 Cardiovascular diseases (CVD), such as coronary heart disease and stroke, are
the leading cause of death in the United States. The leading risk factors for
CVD are tobacco use, physical inactivity, high blood pressure, high blood cho-
lesterol, obesity, and diabetes. Primary prevention of CVD includes eliminating
tobacco use, increasing physical activity, and promoting healthy food choices.
These behaviors are widely recommended not only to reduce risk of CVD, but
to enhance overall health (Association of State and Territorial Health Officials,
1994).

B F1nd1ngs from the 1988 National Health Interview Survey (Wllhams Dufour,
DeBakey et al., 1993) suggest that compared to those who report light or moder-
ate drinking (no more than 2 drinks per day for men, or 1 drink per day for

~women), a higher percentage of immoderate drinkers (more than 2 drinks per
day for men, or 1 drink per day for women) experience each of the following:

- Drinking has hurt chances of a raise or promotion

- Family member has advised cutting down on drinking
~ - Doctor has advised cutting down on drinking

- Have had to drink more to achieve the same result

- Have had-benders or binges that last 2 or more days
- - Spouse has threatened to leave because of drinking

- Same amount of alcohol now has less effect

- Have driven after having too much to drink

Minnesota Department of Health
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? The Batelle Centers for Public Health Research and Evaluation estimate that o
natlonally, the impact of population-based strategies in the areas of heart dis-- '
ease, stroke, injuries, motor vehicle-related injuries, low birthweight, and gun-
shot wounds has the potential to avert $69 billion in medical care system e —

spending by the year 2000 (USDHHS 1994a). . : ) - -

" At the time of pubhcauon, Rice was preparing an estimate of the economic
cost of tobacco based on the same methodology used to calculate the costs -
reported here for alcohol and 1111C1t drugs. A preliminary estimate amounted to

“$72.0 billion.

1 Self-reported use of a drug at any time in one’s hfe

1 Self reported use of a drug in the past 30 days.

13 The 1989 Minnesota Household Survey, conducted by the Chemlcal Depen—
dency Program Division of the Minnesota Department of Human Services, was
the first statewide survey since 1973 of the incidence and prevalence of alcohol

- and other drug use among adults in Minnesota. The items included on the per-
sonal “face-to-face” interviews mirror those of national household surveys ad-
‘ministered by the US Department of Health and Human Services. For more

_ information contact the Chemical Dependency Program, anesota Depart— » o
ment of Human Serv1ces 612-296-3991. - | S

4 The Drug and Alcohol Abuse Normative Evaluatlon System (DAANES) pro-. -
- vides a database on statewide drug abuse-related admissions to chemical depen-
‘dency in-and out-patient treatment programs. For more information, contact =

the Chemical Dependency Program, Minnesota Department of Human Ser- .
vices, 612- 296-3991.

The mietro area refers to the seven counties wh1ch 1nclude and surround the , ,
“Twin Cities” of Minneapolis and St. Paul: Hennepin, Ramsey, Anoka, Dakota, —
Washington, Carver and Scott. Greater anesota refers | to the remammg :
counties in Minnesota. :

T 15

16 These data do not measure consumption of alcohol dlrectly, but reflect © appar-
_ent consumption.” As reported here, apparent per capita consumption is calcu-
, - lated by dividing total purchased alcohol by the total population aged 14 years
. o or older. The term “apparent” is used because these estimates artificially at-

' ' - tribute consumption to all persons in the population, regardless of their.actual
consumption. The proportlon of purchased alcohol Wthh is actually consumed

is unknown.

From 1989 to 1990, total pef ‘capita consumption 1ncreased 1. 2% This unex-
pected increase is probably due to a one-time surge in sales as wholesalers, re--
tailers, and consumers tried to avoid the January, 1991 increase in the federal
excise tax on alcohol. Market analysts predict that overall drinking rates will ‘
continue to decline in’ the 1990s (Williams et al, 1993). o R
_ The 14-year decline in overall per capita consumption from 1977 to0 1991 :
largely reflects a 32% decline in consumption of spirits. By comparison, per e L
‘capita wine consumption was 3% higher in 1991 than in 1977. Per capita con- ' -
sumption of beer fluctuated during the 19805, but by 1991 returned to the same
level as in 1977 (Williams et al, 1993). ‘ :

18- People are considered ¢ ‘abstainers” if they do not report consuming alcohol in ,
the 30 days immediately prior to a telephone interview. Note that this estimate ) —
excludes persons under 18, and may include people who are infrequent drinkers, ‘

“or heavy drlnkers who had not consumed alcohol in the preceding month.

¥ The drlnklng populatlon of Minnesota is generalized from the proportion of
randomly selected adult Minnesotans who reported drinking alcohol in the -
month preceding a BRFSS telephone interview. :

'Minnésotd'Depqrtment of Health
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20 These estimates entailed a conversion from gallons of ethanol (pure alcohol) to
standard servings of beer, wine, and spirits. The conversion coefficients recom-
mended by Williams et al., 1992 are 0.045 (beer), 0.129 (wine), and 0.414 (spir-

- its). In 1991, Minnesotans consumed 1.3 gallons of ethanol from beer,
.24 gallons of ethanol from wine, and .82 gallons of ethanol from spirits. Com-
putations are confirmed with Dr. D. Bertolucci, Alcohol Epidemiologic Data
System, National Institute of Alcohol Abuse and Alcoholism.

2 The BREFSS is a monthly random-digit-dialed telephone survey of adults nation-
wide. All 50 states, plus the District of Columbia participate in this surveillance
system. The data presented in this chapter were collected in 1992. At that time,
48 states, plus Washington, DC participated. For additional information, con-

_tact Ann Kinney (612-282-5646) in the Center for Health Statistics, Minne--
sota Department of Health.

22 Earlier in this chapter we reported an estimate that each drinker in Minnesota
averages slightly more than 2 standard servings per day. Readers are reminded
that patterns of alcohol use are dynamic and vary by frequency and quantity. For
example, some drinkers consume alcohol only one or twice weekly, with only 1
drink per occasion. Others drink more heavily. Those who report drinking an

- average of 2 or more standard servings per day (60 drinks per month) are de-
fined as heavy drinkers.

3 Comparable data are not available for women, because the lower rates of binge
and heavy drinking do not enable reliable occupational comparisons. Examples
of occupations included in each occupational group are as follows: 1) Manage-

rial and professional specialty occupations: executive, administrative, and mana-
gerial occupations, professional specialty occupations such as scientists, health
professionals, teachers, planners. 2) Technical, sales, and administrative sup-
port occupations: technologists and technicians in health, sales representatives,
office supervisors, accounting and clerical staff. 3) Service occupations: private
household workers, child care, firefighters, police and guards, food service occu-
pations. 4) Farming, forestry and fishing occupations: farm operators, gardeners,
groundskeepers, animal caretakers, logging occupations, forestry workers, hunt-
ers and trappers. 5) Craft occupations: mechanics and repairers, construction
trade workers such as electricians, painters, precision fitters, cabinet makers,
sheet metal workers. 6) Laborer occupations: machine operators, motor vehicle
operators, railroad workers, equipment cleaners and helpers.

% The Minnesota Student Survey, conducted by the Minnesota Department of
Education, was first administered in 1989 to students in grades 6, 9, and 12,
with a repeat of the survey planned for every 3 years. For more information,
contact the Minnesota Department of Education, Prevention and Risk Reduc-
tion Unit. Current contact: Jim Colwell, 612-296-5119.

% In Minnesota it is illegal for minors to consume alcohol, unless the alcohol is
- consumed at home in the presence of a parent or legal guardian (DPS, 1994).

%6 Williams, Stinson, Parker et al. (1987) projected the prevalence of alcohol
abuse (defined as the experience of one or more of their specific list of prob-
lems) and alcoholism in the US in 1985, 1990, and 1995. To apply these na-
tional estimates to Minnesota, state-specific population data obtained from the
Minnesota Department of Health were entered into ARDI by gender for the
same age categories used by Williams and colleagues.

2 Examples of alcohol dependence include: drinking first thing in the morning;
trying to quit drinking, but feeling unable to do so; and havmg hands shake
mvoluntarlly the morning after drinking.

Minnesota Depaftment of Health



Alcohol Use in Minnesofo: Extent and Cost

28 Alcohol related problems (Williams, Stmson, Parker, Harford & Noble 1987) '
- T have lost a job, or nearly lost one, because of. my drmkmg '

- My drinking contributed to getting hurt in-an acc1dent (inacaror
elsewhere). o

- Drinking led me to quit my job. :
- Thad an illness conngcted with drmkmg whlch kept me from my regular
- " job for a week or so.

- My drinking contributed to getung mvolved in an acc1dent in which
someone else was hurt or property was damaged.

- I have been arrested for being drunk. :

" ‘ >+ My drinking was involved in losing a friend or dr1ftmg apart from a friend:
- Drinking may have hurt my chances for promotion, or raise, or better jobs.
- My drinking interfered in some way with the way I raised my children. ‘

- People at work indicated that I should cut down on drinking. I

- Lfelt that my drinking was becoming a serious threat to my
physical health.

- Friends have indicated that I'should cut down on my drlnkmg

- A policeman questioned me or warned me because of my drinking.

- I spént money on drinks that was needed for essentlals hke food
clothing, payments. : :

- 1 have stayed away from work or gone to work late because of a hangover

- I have gotten high or tlght while on the job. ' :

 Nearly 1 in 5 Minnesota adolescents report that alcohol use by a family meémber
 has repeatedly caused family, health, job or légal problems (MDE, 1992b).

30 Post-secondary students who  binge drink create problems for classmates who are
~ ot binge drinkers. Based on their survey of a representative sample of students
“enrolled at 4 year colleges nationwide, Wechsler et al. (1994) reported that
of students who do not binge drink, those who are enrolled at schools with higher
rates of binge drinking are more likely than students at schools with lower rates -
~ of binge drinking to experience problems such as (a) being pushed, hit or
" assaulted, or (b) experiencing an unwanted sexual advance.

m ‘ o - o - ~ Minnesota Department of Health
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Chapter

S;.immary points

B In 1991, the deaths of approximately 1,581 Minnesotans were related
to alcohol use. ‘ '

B Fatal injuries accounted for more alcohol-related deaths than any
other cause of death. Over half of these fatal injuries occurred in motor
vehicle crashes.

B Alcohol use ‘was,reléted t0 193 violent deaths in Minnesota during 1991.

B Cancer and digestive disease each accounted for 16% of total alcohol-
related deaths. Cardiovascular disease accounted for slightly fewer

alcohol-related deaths (13%).
B Six of ten alcohol-related deaths occurred among men.

B The four leading causes of alcohol-related death among men were:
unintentional injury, cancer, violence, and digestive disease, respec-
tively. The four leading causes of alcohol-related death among women
were: unintentional injury, cardiovascular disease, digestive disease,
and cancer. '

B Relative to women, men were nearly four times as likely to die from an
alcohol-related act of violence or mental disorder, and twice as likely
to die from an alcohol-related cancer.

B Children, adolescents and young adults accounted for 5% of all deaths
in 1991. But this same group (Minnesotans younger than 35)
accounted for 17% of all alcohol-related deaths.

B The ‘alcohol—related deaths of an estimated 1k,581 Minnesotans in 1991
translate into approximately 34,177 years of potential life lost (YPLL).

~ M Each of the 1,581 deaths translates into an average of 22 years of
lost life per person. '

‘a I'njurieé accounted for thé majorify of alcohol—related YPLL, followed
by violence and digestive diseases. Together, these three causes of
death accounted for 60% of total alcohol-related YPLL.

B Motor vehicle crashes accounted for more years of potential life lost
than any other single alcohol-related cause of death. Car crashes were -
followed by suicide, acute cirrhosis of the liver, and homicide.

B Alcohol-attributable fractions (AAFs) are the basis for calculating the
number of alcohol-related deaths for each disease or injury. In most
.cases AAFs are merely “best estimates” of the true level of alcohol’s
involvement in death from a disease or injury. Additional scientific
study and better methods to detect and measure alcohol consumption
are needed in order to achieve greater accuracy.

Minnesota Department of Health







Chapter 2
Minnesota Alcohol-Relatec

Chapter overview

The 1991 data presented in this chapter estimate (a) the number of alcohol- '
‘related! deaths statewide, and (b) the number of years of potentiai life lost in
Minnesota due to alcohol-related early death. Estimates were generated using the
Alcohol-Related Disease Impact [ARDI] software program (Shultz, Parker, & Rice,
1989). These estimates form the basis of the cost calculations reported in
chapter 3. For a complete discussion of ARDI software and methodology, see

the appendix at the end of this chapter.

Total alcohol-related deaths |  Approximately 4% of all

The Minnesota Center for Health statistics reports that 35,241 ' Minnesota deaths in 1991
Minnesotans died in 1991. Approximately 1,581 of these deaths (4%)
were alcohol-related.>” Almost one-third (31%) of the total number of
deaths from both violence and unintentional injury were alcohol-related,
as were more than one-fifth (22%) of deaths from digestive diseases (Ta'brle 2.1).

were alcohol-related.

Injuries accounted for nearly 3 in 10 ,
alcohol-related deaths, more than any Table 2.1 - Number and percent of alcohol-related

other single disease category deaths in Minnesota, 1991

Alcohol-attributable

- (Figure 2.1). Together, injuries and Cause of death " Total deaths  Deaths  Percent?
violence accounted for more than 40% . (n) (n) (%)
of the 1,581 alcohol-related deaths. - Injury : 1,456 457 31
Cancer 8,375 260 3
, 1 : - Digestive disease 1,140 250 22
AlCOhO.I -related d??'.hs - Cardiovascular disease 14,639 204 1
according to specific Violence - 613 193 31
causes of death® Mental disorders 840 101 12
i njury ' Respiratory disease 3,464 -7 2
. Other causes : 4,714 38 1
Several different types of fatal, - :
_ unintentional injury have been linked | . Total’ 35,241 1581 4%
to alcohol use. These injuries include: '
- Vehicle crashes (e.g., motor vehicles, ! The total number of alcohol-attributable deaths may not be the exact

sum of alcohol-attributable deaths for each cause of death. The figures

boats, airplanes and snowmobiles) ’ for alcohol-attributable death are calculated as the alcohol-attribut-

falls, fires, drownings and alcohol poi- able percentage of total deaths for each cause of death, rounded to the
sonings. Of approximately 1,189 injury nearest whole number.
deaths from these causes statewide in ? The alcohol-attributable percent refers to the percentage of deaths

which are alcohol-related. For more information on methods; see the
appendix at the end of this chapter.

1991, 457 (38%) were alcohol-related.

Most alcohol-related injury deaths Sources: This table was generated using ARDI software (Shultz et al., 1989)
occurred in motor vehicle crashes ' and 1991 mortality data from the Minnesota Center for Health Statistics,
(54%). and moré than one in four Minnesota Department of Health (MCHS, 1992).

Minnesota Department of Health , S m



i Alcohol Use in Minnesota: Extent and Cost

Figure 2.1 - Alcqihol-relai'ed deaths by éuqse, Minnesota, 1991 V

Cardiovascular disease/ 13%

Digestive disease 16% Violence 12% -

Mental disorder 6% -

Respiratory 5%

(% :
Cancer 16% Other alcohol-attributable

diagnosis 2%

Injuries'29%

‘Note: Approximately 1,581 deaths were alcohol-related in Minnesota in 1991
Percentages may not total 100% due to rounding. ‘
Sources: This figure was generated using ARDI software ( Shultz etal. 1989 ) and

1991 mortdlity data from the Minnesota Center for Health Staasacs anesota
Department of Health (MCHS; 1992 ).

Figure 2.2 - Alcohol-related injury deaths as a broborﬂbn
of total deaths, for the leading causes of injury death
-in Minnesota, 1991

600 ~ 587

- 'Alcohol-atiributable
B injury deaths
S 1
500 | - E Total i |n|ury deaths
400
‘ 356
L300 |-
247
200 |- -
124 - A
100 . S
L 57 56
0 L ] 1 1 ] J
' " Motor ~ - Falls- Fire-related Drownings
vehicle: - S injuries ‘
crashes - '

Leadmg causes of i m|ury death

' Calculated as the sum of the alcohol—attrlbutable m]ury deaths and
injury deaths related to other factors.

Sources: This table was generated using ARDI software ( Shultz etal.; 1989)
and 1991 mortality data from the Minnesota Center for Health Stansacs,
* Minnesota Department of Health (MCHS, 1992).

résuited' from accidental falls‘ (27%).

Other alcohol-related injury deaths

stemmed from fire (6%), drown-
ing (5%), alcohol poisoning (3%),
other vehicle crashes (2%), and mis-

*-cellaneous other injuries (4%). For

the four leading causes of injury death,
Figure 2.2 presents the proportion of
total deaths which were alcohol- -
related. ’

Violence

Epidemiologists estimate that alco-
hol use is related to over.one quarter-of

all suicides (28%), and nearly one half ;

of all homicides (46%) each year.

When applied to Minnesota mortality -

data, this estimate suggests that ap-
proximately 139 suicides and 54 homi-
cides were alcohol-related in 1991. -
This-amounts to 200 preventable

1 violent deaths statewide.

Cancer

Alcohol-related cancers occur pri-
marily in the gastrointestinal tract.
The leading cause of walcoho'l—attr‘ibut’
able cancer death is esophageal cancer,

followed by cancer of the mouth or lip,

cancer of the stomach, and cancers of

the larynx and liver. Approximately
40% of these fatal cancets are alcohol’ :

related’ (Flgure 2.3).

‘Dngestlve _dlseqse :

Aléohol use is related to many

’ types of digestive disease, including

cirrhosis, ulcers, and ‘disrbr/ders of the
stomach, as well as inflammatory dis- -
eases of the esophagus, small intestine,
and pancreas. Approximately 22% of

all digestive disease deaths are alcohol- -
_related. \

Of the 250 alcohol-related

digestive disease deaths statewide in
1991, nearly two-thirds involved the

liver. The single leading cause of

- alcohol-related digestive-disease death |

was acute cirrhosis of the liver, which

. Minnesota Depamﬁent of Health |
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accounted for almost half (48%) of
such'deaths.

Figure 2.3 - Alcohol-related cancer deaths, as a proportion

Cardiovascular disease - of all cancer deaths in each category, Minnesota, 19911

. . 200 ‘ 192
Alcohol use may reduce risk for ‘ B = - Alcohol-attributable
some forms of cardiovascular disease 170 ' : cancer deaths
 (see chapter 1). However, alcohol use Total cancer deaths?
p 0l use
_increases risk for at least three forms of | 150 :

cardiovascular disease: cardiomyo-

pathy, hypertension, and hemorrhagic

stroke® (Arria & Van Thiel, 1992). Of

2,972 Minnesota deaths in 1991 from

these three forms of cardiovascular dis-
" ease, 204 (7%) can be attributed to

126

109

100

alcohol use. Most of these alcohol-re- 50 38 |46
lated cardiovascular disease deaths ; .
(90%) were from hemorrhagic stroke. 22 16
- Mental disorders ' L . -
' Esophageal ~ Oral cavity Stomach Larynx Liver

Three mental disorders are alco- ' - andlip
hol-attributable by definition: alcohol Causes of cancer death

dependence syndrome, alcohol abuse;

and alCOhOhC_pSyChOSls'7 Of the 10; Note: For many types of cancer, the alcohol-attributable fraction (AAF) is
deaths statewide from these three diag- unknown. Epidemiologists have estimated an AAF for the 5 types of cancer
noses in 1991, most (85%) were due to identified here. In addition to the 643 deaths in 1991 from these types if
alcohol dependence syndrome. " | cancer, there were 497 deaths from cancers that do not have an associated

AAF.
: \ ! The total number of alcohol-attributable deaths may not be the exact
Alcohol-relal'ed deaths sum of alcohol-attributable deaths for each cause of death. This is be-
according fo gender » cause the alcohol-attributable figures are the alcohol-attributable per-

centage of total deaths for each cause of death, rounded to the nearest

and age whole number.

Patterns of alcohol-related deaths ’ 2 Calculated as the sum of the alcohol-attributable cancer deaths and can-

are different for men and women. and cer deaths related to other factors.
.

for people in different age groups.® In Sources: This table was generated using ARDI software (Shultz et al., 1989)
Minnesota during 1991, 60% of all and 1991 mortality data from the Minnesota Center for Health Statistics, Min-

alcohol-related deaths occurred among nesota Department of Health (MCHS, 1992).

men.’ Proportionately more men than women died within
each alcohol-related cause of death category, except for car-

~ diovascular disease and respiratory disease (Figures 2.4 and
2.5). Men were four times more likely to die from an alco- , Men whose deaths were alcohol-
hol-related mental disorder or act of violence. Men whose
deaths were alcohol-related tended to die at a younger age
than women whose deaths were also alcohol-related. : than women whose deaths were also

related tended to die at a younger age

Proportionately more deaths are alcohol-related among , alcohol-related.
~ young people than among persons 35-64 or 65 and older.
In 1991, 15% of all deaths among persons younger than 35
were alcohol-related, compared to 8% among 35 - 64 year
olds, and 3% among those older than 65. Whereas
Minnesotans younger than 35 accounted for 5% of all
deaths in 1991, they accounted for 17% of the total .

- Minnesota Department of Health
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Figure 2.4 - Alcohol- related deaths by cause umong
anesotu men, 1991

Digestive disease 16%

. Cardiovascular disease 9%
Cancer 18% .
Mental disorder 8% ‘

Respitatory 4%

Other alcohol-attributable ~
diagnosis 2%

" Violence 16%

_Injuries 29%

Note In 1991, the deaths of approximately 988 men in Minnesota were
alcoholfrelated (5.5% of all male deaths). Percentages may not total ’
100% due to roundmg

“Sources: This table was generated using ARDI software (Shultz et dl., 1989)
and 1991 mortality data from the Minnesota Center for Health Statzstzcs,
~ Minnesota Department of Health ( MCHS 1992). - -

Figure 2.5 - . Alcohol-related deaths by cause umong
Minnesota women, 1991 .

Cardiovascular disease 20%

.| Digestive disease 17% : . B
A Mental disorder 4%
o Respiratqry7%
Cancer 14% C '
Other alcohol-attributable
diagnosis 4%
Violence 7%

Injuries 28%

Note: In 1991, the deaths of approximately 593 women in Minnesota.
were alcohol-related (3.4% of all female deaths) Percentages may not
- total 100% due to rounding. -

~ Sources: This table was gene'rated usmg ARDI soft«ware (Shultz et al., 1989)
and 1991 mortalzty data from the Minnesota Center for Health Staasacs,
- Minnesota Department of Health (MCHS, 1992). ,

‘ Chtldfren, adolescents and young adultc
accounted for 5% of all deaths in 1991. But this

same group (anesotans younger than 35)

| qcc‘ounted for 17% of all alcohol-related deaths.

‘number of alcohol-related deaths’ :

(Table 2.2). Figure 2.6 presents the

distribution of alcohol-related deaths

by cause and age. -

. AIcohoI related years of
potential life lost

The difference between the ex- 7
pected length of life and the actual age

- at death is termed years of \potentialy life
Jlost (YPLL).! Calculationof YPLL is

~ especially relevant when estimating

the public health impact of alcohol

“use, since alcohol-related deaths are

relatively young deaths compared to
deaths from other causes (Table 2.2).

The 1,581 alcohol-related deaths
in Minnesota in 1991 translate into
34,177 years of potential life lost
(YPLL). On the average, each alcohol-

B ‘related death occurred 22 years before
full life expectancy, or 22 years prema-

turely. Alcohol-related injuries ac-

counted for most YPLL, followed by -

“alcohol-related violence (Figure 2. 7).
* This reflects the greater proportion of

injury and violent death among young
persons. As shown in Figure 2.6,
among Minnesotans younger than 35,
almost every alcohol-related death.

' 7 (97%) was due to an alcohol-related

injury or act of violence.

Men lost proportionately more

- years to violence and mental disorders;

whereas women lost proportionately

- more years to digestive disease. Over-

all, men accounted for two-thirds of
the total YPLL. This is related to three

‘underlying trends: ™

e Men report lower rates of absti-
nence, and higher rates of binge
" and heavy drinking (chapter 1). -

-o . Alcohol-related deaths are more
common among men

(Table 2.2).

® The age of alcohol-related death
is consistently younger among
men than among women.

'Minnest)ta Department of Health



2 - Minnesota alcohol-related deaths

Figure 2.6 - Alcohol-related deaths by cause of death and age,
anesotu, 19911

- Minnesotans aged 0-34 yrs

|:| Minnesotans aged 35-64 yrs

- Minnesotans aged 65+ yrs

Injuries
« 184 *

Cahcer
183

Digestive
" disease

‘Cardiovascular

disease - 182

Violence

Mental

disorders

Respiratory
disease

Other causes

| | |
0 50 100 . 150 200

Number of alcohol-related deaths

I The total number of alcohol-related deaths (n=1,581) may not be the exact sum of alcohol-related
deaths for each cause of death. The estimates of alcohol-related death were calculated as the alcohol-
attributable percentage of total deaths for each cause of death, rounded to the nearest whole number.
See this chapter’s appendix for a complete discussion. /

‘Sources: This table was generated using ARDI software (Shultz et dl., 1989) and 1991 moftality data from the
Minnesota Center for Health Statistics, Minnesota Department of Health (MCHS, 1992).

Minnesota Department of Health



Alcohol Use in Minnesota: Extent ond Cos’r

‘Table 2. 2 Alcohol related deaths as a proporl'lon of l'otul deuths for each age group,

anesota, 1991

Age k ~ Total deaths

Alcohol-related deaths

Alcohol-rélui'ed deaths

o as % of total deaths
v (n) (%) ~ (n) (%) ) :
los w20 s 7 15
35.64 573 16 4771 30 8
65+ 27666 79 - 833 53 3
Total 352410 100% 1581 100% 4%

1 The flgure for total deaths 1nc1udes 2 deaths of persons whose age was unknown
1989) and 1991 mo*rtaluy data from the anesota

Sources: This figure was generated using ARDI. software (Shultz et al.,
Cente'r for Health Statistics, anesota Department of Health ( MCHS 1992).

; Table 2.3 presents alcohol-related

- Figure 2. 7- Alcohol-related years of potenl'lul ||fe lost (YPLL),
by cause of death, Minnesota, l99l1 \

Dlgesuve dlseases 14% ]
Mental disorders 6%

Ca}rdiovaséular ‘diseases, 6%
Vi\oience 21% Cancer 10% - :
Reépiratory diseases AZ‘V%

'Other alcohol .

‘ Injﬁfies 40% related_deaths 2%

Note: ARDI software estimates that 1,581 alcohol—related deaths in

" Minnesota during 1991 resulted in approxtmately 34 177 years of potential

life lost.
" 1 Percentages may not total 100% due, to rounding.

Sources: This figure was generated using ARDI software (Shultz et al., 1989) .

and 1991 mortality data from the Minnesota Center for Health Stausucs,
- Minnesota Department of Health ( MCHS 1992). .

- deaths and YPLL by specific cause of
death. The average YPLL ranged from
34 years (drownings) to less than 1 -
year (stomach, larynx and liver cancer; -
chronic pancreatitis and respiratory ’

“tuberculosis).® Motor vehicle crashes
accounted for the most years of poten-
tial life lost, due in part to the high
number of alcohol-related motor ve- |

“ hicle crash deaths among young adults. ’
| Together, car crashes, homicides, sui-
cides, and acute cirrhosis of the liver
~accounted for over half of total alco-
~ hol-related YPLL. No other single
| cause of death contributed more than
- 6% to the total YPLL.

Impllcahons for publlc
health promohon and
- protection ' ’

Each year, a substantial number nf
preventable, premature deaths in Min-

nesota are alcohol-related. These alco- -

hol:-related deaths encompass a variety
of chronic diseases, umntended inju-
ries, and acts of vxolence

‘More than half of all alcohol~ .
related deaths in Minnesota during
1991 stemmed from chronic diseases
such as cancer, digestive disease, '

Minﬁesopa’ Department of Health



2 - Minnesota alcohol-related deaths

Table 2.3 - Alcohol-related deaths and years of potential life lost YPLL
for specific causes of death, Minnesota, 1991"
Cause of death ) Alcohol-related deaths -~ YPLL
‘ n - % : n %
Injuries .
Motor vehicle crashes 247 16 9417 28
Accidental falls 124 8 1286 4
- Injuries by fire ‘ © 26 2 973 3
Drownings 21 1 952 3
Other injuries 18 1 437 1
Alcohol poisoning : 13 1 407 1
Air/Space transport 4 <1 155 1.
Boating 4 <1 108 <1
Other vehicle crashes i 1 - <1 27 <1
Subtotal , - 457 29 13762 41.
Violence o - o
Suicide ) 139 - 9 4933 14
Homicide ; - 54 3 2133 6
Subtotal _ 193 12 7066 20
Digestive diseases 7 ; : : -
Acute cirrhosis of the liver 119 8 2444 7
Other cirrhosis ' 59. 4 - 871 3
Alcoholic liver damage ' . 26 2 529 2
Diseases of esophagus/stomach . 16 1 159 1
Acute alcoholic hepatitis 15 1 400 1
Acute pancreatitis 13 1 185 1
Chronic pancreatitis . 1 <1 14 <1
Alcoholic fatty liver disease , 1 <1 38 <1
Subtotal ‘ 250 17 4640 15
Mental disorders ' '
Alcohol dependence syndrome 86 5 1818 5
Alcohol use ' 8 1 - 214 1
Alcohol psychosis 7 <1 88 <1
Subtotal ‘ 101 . 6 2120 6
Cancer
Esophagus - 128 8 1712 5
"Mouth & lip ‘ , 57 4 838 3
Stomach 38" 2 - 456 1
Larynx ' : : k .22 1 ) 272 1
Liver 16 1 210 1
Subtotal » 260 16 3488 11
Cardiovascular disease .
Cerebrovascular disease - 184 12 © 1634 -5
Essential hypertension 11 1 104 <1
Alcoholic cardiomyopathy 9 1 244 1
Subtotal ) 204 14 1982 6
Respiratory diseases . ,
Respiratory TB - k 1 <1 3 <1
Pneumonia/influenza 77 5 608 2
Subtotal : 77 5 , 611 2
Other alcohol-related deaths ' 38 2 508 2
TOTAL 1581 100% 34177 100%
I The subtotals and total number of alcohol-attributable deaths may not be the exact sum of alcohol-attributable
deaths for each cause of death. This is because the alcohol-attributable figures are the alcohol-attributable
percentage of total deaths for each cause of death, rounded to the nearest whole number. Percentages may
not total 100% due to rounding. YPLL is calculated to full life expectancy.
Sources: This table was generated using ARDI software (Shultz et al., 1989) and 1991 mortality data from the

Minnesota Center for Health Statistics, Minnesota Department of Health (MCHS, 1992 )7. ’ :

Minnesota Department of Health
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cardrovascular disease, mental drsorders, and respiratory dlsease Together these 4
deaths accounted for more than 13,000 years of lost life.

" The cost of alcohol use in terms of fatal i injuries and acts of violence is partlcu—’i
larly dramatic and tragic. In 1991, fatal unintended i m]urres and acts of violence
accounted for 41% of total alcohol- related mortahty, and more than 20, 000 years '
of potentral life lost.. - ’

Furthermore, almost one- thrrd of all i 1n]ury ‘deaths in anesota (31%) were
attributable to alcohol use. This includes42% of motor vehicle crash deaths, 45%
. of fatal fire injuries, 38% of drownings, 35% of fatal falls, and 20% of boating
deaths.™* The loss of life from alcohol-related violence is equally compelling: ap-
proximately 3 in every 10 surcrdes and nearly 5in L every 10 hom1c1des are alcohol-
related. ‘ ‘

These fatal alcohol—related injuries and acts of violence claim large numbers of
young lives and exact a particularly heavy toll in terms of lost years of life. In 1991,
almost all alcohol-related deaths among Minnesotans younger than 34 years of age
- (97%) were due to unmtentlonal injuries and violence. -

Overall, young- people account for a d1sproport10nate share of alcohol—related
deaths. Whereas children, adolescents and young adults account for only 5% of
deaths from all causes, these anesotans (younger than 34) account for 17% of

- all'alcohol-related deaths. : ‘

Even when considering the previously noted methodological limitations, the - .
estimates presented here suggest that alcohol use contributes substantially to
premature mortality in Minnesota. Indeed, the public health impact of alcohol use
is magnified still further when considering not only alcohol- related mortality,
~but dlso alcohol~related illness and disability.

Minnesota 'Departmerit of Health



Chapter 2 ¢ Appendix

Supplementary Informationf§
Estimating Alcohol-attributal
Mortdlity and Years of Potef§
Life Lost |

' Alcohol-aﬂributabl‘er mortality

Alcohol-related mortality calculations are based on estimates of the proportion
of deaths that are related to alcohol use. This proportion is termed the alcohol at-
tributable fraction, and is defined as “the percent of cases of disease or injury that
could have been prevented in the absence of alcohol use or misuse’ (Shultz etal.,
1989, p. 40).

In developing the' ARDI software used to generate this report, Shultz et al.

+ (1989) estimated the alcohol-attributable fractions (AAFs) for a set of diseases,
injuries, and acts of violence (Table 2.4). AAFs for chronic diseases were esti-
mated from clinical case series studies and analytical epidemiological studies. The
AAFs for injuries were estimated from injury surveillance studies that reported
alcohol involvement.

~ As shown in Table 2.4, all AAFs range from 0.0 to

1.0. For diagnoses that are alcohol-attributable by The alcohol attributable fraction (AAF) refers to
definition (e.g., alcohol dependence syndrome, alcohol o
poisoning, and acute cirrhosis of the liver), the AAF

- equals 1.0 (100%). Assuming accurate diagnosis, all alcohol-related, and are therefore préventable.
deaths and economic costs from these conditions are
attributable to alcohol use. For most alcohol-related
diagnoses, however, epidemiclogic and surveillance studies have identified alcohol
use as a contributing, not a defining, factor (e.g., ARDI software estimates that a
percentage of all fatal fire injuries [45%] can be attributed to alcohol use). AAFs
used in this report range from .05 for pneumonia (i.e., 5% of all pneumonia deaths
are related to alcohol use, and 95% are related to other factors) to 1.0 for deaths
from conditions such as alcoholic psychosis, alcohol poisoning, and excess blood
alcohol.

the percent of cases of disease or injury that are

Total alcohol-related mortality includes all deaths from diagnoses that are
alcohol-attributable by definition, and a proportion of other deaths for which alco-
hol use was a contributing factor. Alcohol-attributable mortality for Minnesota is
calculated as the total number of deaths from all causes statewide, multiplied by
the alcohol-attributable fraction for each cause of death (Shultz et al., 1989).

Minnesota Deparﬁnent of Health
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Table 2.4 - Alcohol Al'rrlbutable Fractions (AAF) used to

“estimate alcohol-related mortality

AAF

' Source Shultz, Parker and Rice, 1989, p 45

ICD9 Code Dlagnoses
_ - Infectious Diseases :
011 -012 ~ RéSpiratoryTuberculosis . 25
: Neoplasms - - :
'140-149  Cancer of the Oral Cav1ty -~ .50M,! .40F?
150 v Cancer of the Esophagus " 5
151 ' - Cancer of the Stomach .20
155 " Cancer of the Liver B
161 -7 Cancer of the Larynx 3 : .50M, .40F
N " Mental Disorders - D
291 EE Alcobol Psychosis 1.00
303 - ' Alcohol Dependence Syndrome ~ 1.00
- 3050 . Alcohol Abuse - 1.00
. Ccrdlovascular -
401 - - Essential’ Hypertenswn 076
4255 . - Alcoholic Cardiomyopathy '1.00
430 - 438 - Cerebrovascular Disease .065 |
"Respiratory Diseases .
480 -487 - Pneumonia and Influenza - .05 |
- Digestive Diseases ‘ _
530 - 537 Diseases of Esophagus, Stomach 10
535.3 Alcobholic Gastritis "~ 1.00
571.0.. Alcoholic Fatty Liver 1.00.
571.1 = ~ Acute Alcoholic Hepatitis 1.00
571.2 “Acute Cirrhosis of the Liver 1.00
" 571.3 ~ Alcoholic Liver Damage Unspec1f1ed 1.00
571.5 - 571 6 Other Cirrhosis T .50
577.0 - - Acute Pancreatitis 42
577.1 - Chronic Pd‘néreatitis .60
S Injuries - -
E810 - E825 Motor Vehicle Crashes ; S 42
E825,6,9 . Other Road Vehicle Acc1dents ' .20
E830 - E838 Watercraft In]urles .20
E840 - E845 Air and Space Transport Acc1dents .16
E860.0,.1 .~ Alcohol Poisoning, Pcnsonmg Unspecified 1.00 -
E880 - E888 Accidental Falls - 35
E890 — E899 ‘ . In]urles Caused by Fires 45
E910 - - . Drownings .38
. _Other Alcohol»Related In]urles ’ 25
o Vlolence
E950-E959 = Suicide .28
E960 - E969  Homicide 46
' Other Diagnoses -~
2500 - Diabetes Mellitus .05
3575 - - - Alcoholic Polyneuropathy ‘1.00
7903 - "Excess Blood Alcohol -  1.0'0
- ! M=Male.
? F= Female:

. The ARDI softwaré ‘program has
the capacity to calculate alcohol-

| related mortality by gender and

five-year age category. However, age-
and gender-specific AAFs are rarely
available. Instead, a single AAF for
each alcohol—related dlagnosm is ap-

_plied uniformly acgoss age groups and .
genders. To the extent that the alcohol .

attributable fraction varies by age and/-

| -or gender for one or more cause of

death categories, the use of a single

AAF for each cause of death may lead = -

to inaccuracies in the data.

‘Several notable limitations inher-
ent in the current estimation methods '
for AAFs are summarized by Shultz,
Rice, and Parker (1990): - ‘

“ Further epidemiologic studies are needed
to allow direct computation of AAFs for
most diagnoses. AAFs require a
consistent definition of alcohol exposure
prevalence and robust, diagnosis-specific
relative risk measures. For most alcohol-
related diseases and injuries, such
measures have not yet been determined

by rigorous epidemiologic investigation;

" quantity, volume,  and frequency
measures of alcohol consumption vary
among studies of alcohol-related chronic

diseases. In addition, injury surveillance
data are constrained by a lack of = |

- standardized units for measuring blood-
- alcohol concentrations and disparities in
defining measurement thresholds for

- intoxication. Finally, consensus must be
developed regarding the appropriate
comparison population for relative risk
calculations—specifically, whether
-abstinence or moderate drinking provide

" an optimal baseline (p. 176). -

Although many medical and social -
- problems are alcohol related, they are
| also closely connected to many other

personal, hfestyle and env1ronmental
factors. These factors can interact in
complex ways to influence health
status. This multifactorial etiology,

coupled with co-morbidity (concurrent |
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diagnoses), may lead to inaccuracies in
- estimating the AAF. As Shultz et al.
(1989) note, the sole focus on alcohol
use as a factor contributing to
premature death is an “intentional '
oversimplification” of the many factors Despite a lack of precision surrounding the AAF,

that influence health status (p. 40).

research clearly indicates that each year a
It is important to note that the '
AAF does not indicate a causal rela- »
tionship. For example, the AAF for - ‘ deaths in Minnesota are alcohol-related.
homicide is .46. Few would argue that ‘ :
alcohol directly causes nearly 50% of
all homicides. Instead, we assume for
the purposes of this report that in a
substantial percentage of all homicides
(46%), alcohol use was a strongly con-

substantial number of preventable, premature

- tributing factor. - S ..
- | Table 2.5 - Years of potential life remainin
The AAF is a critical element in o to average life expectancy, by age of deat
economic cost calculations. Nonethe- , )
less, AAFs employed by ARDI are best ~ Age of Death Life Expectancy
estimates (Shultz et al., 1989). Despite a- ‘
lack of precision surrounding the AAF, 0-4 o 70.1
- research clearly indicates that each 5-9 65.3
year a substantial number of prevent- . 10-14 60.3
. gble, premature deaths in Minnesota 4 15.19 55.5
are alcohol-related.
20-24 50.9
‘Years of potential life lost 25-29 46.3
3034 41.7
Years of potential life lost (YPLL)
- . 35-39 37.1
represents the difference between the
- expected length of life and the actual 40-44 325
age of death. As a measure of disease a 45-49 28.1
impact, YPLL is sensitive to the abso- 50.54 23.9
lute numbers of deaths, as well as the 7 55.50 20.1
prematurity of death (Shultz et al.,
1989). YPLL is particularly useful when ) 60'64 ; 16.5
describing the impact of alcohol use, 65-69 13.3
since alcohol-related deaths occur dis- -~ 70-74 ; 10.5
proportionately among adolescents and : 75.79 , 8.1
‘youFlg adults,. long b.efore they have 80.84 6.1
achieved their full life expectancy.
‘ 85+ 5.1
YPLL is calculated by multiplying
the number of alcohol-related deaths Source: National Center for Health Statistics, 1983
per age group by the number of years \ R

remaining to life expectancy. The

~ number of years remaining to life ex-
pectancy is reported in Table 2.5 for -
each age category.
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Endnotes

! For the purposes of this report, alcohol-attributable mortality is used interchange-
“ably with alcohol-related mortality, as are the terms alcohol-related death and
alcohol-related mortality.

2 Recent research has indicted that moderate alcohol use may reduce I'lSk for
some forms of cardiovascular disease. Recommendations to increase alcohol use
for this purpose remain controversial. The calculations reported here do not
incorporate an estimate of lives saved by alcohol use.

3 The data presented in this report underestimates the total number of violent
deaths in MN (suicide and homicide) by 4% (n=25), and the number of alco-
hol-attributable acts of violence (suicide and homicide) by 5% (n=10).

* For an overview of the epidemiologic research for each category of alcohol-
related death, see chapter 4.

5 As Shultz et al. (1989) note: “Estimates of the percent of cancers attributable to
alcohol are difficult to derive because of the apparent synergy between alcohol -
use and smoking (Breedon, 1984) and alcohol-nutrient interactions (Zlegler,

1986)” (p. 46).

6 There are two broad types of stroke, hemorrhaglc and ischemic. As explamed in
Arria & Van Thiel (1992): “Hemorrhagic stroke is associated with thinning
blood and results in blood leakage into an area of the brain. Ischemic stroke
refers to a loss of blood flow to an area of the brain” ( p. 211).

7 The International Classification of Disease (ninth revision, clinical modification)
-definitions for the alcohol-related mental disorders are reproduced below:

Alcohol (drug) abuse includes cases where an individual, for whom no other
diagnosis is possible, has come under medical care because of the maladaptive
effect of a drug on which heis not dependent and that he has taken on his own
initiative to the detriment of his health or social functioning.

" Alcohol dependence syndrome is a state, psychic and usually also physical, re-
sulting from taking alcohol, characterized by behavioral and other responses
that always include a compulsion to take alcohol on a continuous or periodic .
basis in order to experience its psychic effects, and sometimes to avoid the dis-

- comfort of its absence; tolerance may or may not be present.

‘Alcoholic psychosis is defined as an organic state due mainly to excessive con-
sumption of alcohol.

8 Researchers have estimated very few age- and gender-specific alcohol-attribut-
able fractions. As a result, ARDI software used a single AAF for each age group
and gender. These estimates may be inaccurate to the extent that the propor~
tion of alcohol-related deaths varies by age and gender.

 The higher number of deaths among men is based in part on théir higher rates
of binge and heavy drinking, and higher rates of alcohol use combined with
cigarette smoking (Parker et al., 1985; see chapter 1 to review gender patterns of
alcohol consumption in anesota)

I Estimates of YPLL depend on a deflmtion of life expectancy. Throughout this
report, life expectancy is defined as age 75 years (NCHS, 1988). Therefore, the
number of potential years lost to alcohol use is consistently calculated to age 75.

12 For more information on methods used to calculate alcohol-related years of po-
tential life lost, see the appendix at the end of this chapter.

8 The average YPLL for a specific cause of death is calculated as the total YPLL,
divided by the number of alcohol-related deaths. For example, since 139 sui-
cides contributed 4,933 YPLL, the average YPLL per suicide is 35 years.

Minnesota Department of Health



Alcohol Use in Minnesota: Extent cmd Cos’r '
~ % These percentages are from the Alcohol Related Disease Impact software
~used in this report. They are based on injury surveillance studies through-
~out the United States (see appendix to this chapter). These percentages
‘may differ from Minnesota agency estimates. For example, the Minnesota
Department of Natural Resources has estimated a higher percentage of -

alcohol-related drownmg and boatmg deaths See chapter 4 for further
d1scuss1on :

- Minnesota Department of Health



2 . Minnesota alcohol-related deaths
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Chapter 3

Summary points

M The economic cost 'of alcohol use in Minnesota in 1991 totaled
$1.74 billion, or nearly $400 for every resident of the state.

B The economic cost figure includes: (1) direct health care costs; (2)
indirect mortality costs; (3) indirect morbidity costs; (4) fetal alcohol
syndrome costs; and (5) non-health sector costs.

B Indirect morbidity, or the costs of lost economic productivity due to
non-fatal alcohol-related problems, accounted for the largest portion
of total costs, more than any other single cost category.

M Taken together, indirect morbidity and indirect mortality costs
comprised nearly three-fourths of the total cost. The remaining
categories—direct health care, non-health care, and fetal alcohol
syndrome—together accounted for the remaining one-fourth of
total costs.

B Estimated alcohol-related costs in the United States in 1990 totaled
$98.62 billion (Rice, 1993).

B Cost estimates must be regarded as “best estimates” due to limitations
of data and methodology inherent in any cost-of-illness study.
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Chapter 3

anesota Alcohol Relate
Economic Costs

Chapter overview

This chapter presents an estimate of the economic costs associated with alco-
hol use in Minnesota in 1991. The economic cost of alcohol use is one key mea-
sure of the burden that alcohol places on individuals and society. Although such a
cost estimate involves complex calculations, it provides policy makers, program
planners, and community activists with useful information about the types of costs
incurred and the effect of alcohol use on various parts of the economy. Cost esti-

~mates are especially useful for measuring the impact of alcohol use on health care
systems and financing, and the impact on the productivity of a population group
(Harwood, Napolitano, Kristiansen, & Collins, 1984; Parker, Shultz, Gertz,
Berkelman, & Remington, 1987; Rice, Kelman, Miller, & Dunmeyer, 1990).

Studies of the cost of alcohol use are limited in

that they do not suggest effecuxg remedies f(,)r alco- It is estimated that alcohol-related costs to the
hol problems, nor do they provide any cost figures for :
possible remedies (US Department of Health and United States economy were $98.6 billion in 1990.

Human Services [USDHHS], 1991). However, they
can show decision makers the sources of greatest cost
to society, which may help to prioritize strategies for action.

Depending on the chosen methods, cost estimates vary significantly across
studies; but in every instance, the estimated cost of alcohol-related problems is
high. For example, alcohol-related costs to the US economy were estimated at
$70.3 billion in 1985, $85.8 billion in 1988, and $98.6 billion in 1990 (Rice et al.,
1990; Rice, Kelman, & Miller, 1991b; Rice, 1993). Using ‘
the current available methods provided by the Rice et al. ,
studies and Minnesota and national data from the late ~ This study estimates that the annual cost
1980s and early 1990s, this study estimates that the an-
nual cost related to alcohol use in Minnesota totaled over’
$1.7 billion in 1991 (Table 3.1). This amounted to a cost over $1.7 billion in 1991, or about $400
of about $400 for every Minnesota resident.‘ ‘

Alcohol-Related Disease Impact (ARDI) software
(Shultz, Parker, & Rice, 1989) was used to calculate
all costs

related to alcohol use in Minnesota totaled

for every Minnesota resident.
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Alcohol Use in Minnesota: Extent and Cost

- Costs must be viewed as estimates rather than precise figures.

Table 3.1 - Summary of economic costs of alcohol use,
- Mlnnesota, 1991 ‘ ‘

‘Cost Category = B V Cost
' - - . , (in millions of dollars)
1L DIRECT HEALTH CARE 178.6

Treatment : A .
Hospitals- ' - 84.1
Specialty institutions - - 470
Office-based physicians . =~ -39
Nursing homes e 15
Professional services -~ < 4.8
Federal providers ) ' 185

Support - S : '

~ Training, research,
net cost of private health

insurance, program admin. - o128
" 2. INDIRECT MORTALITY ................. 393.3
‘ 3 INDIRECT MORBIDITY......7...}.....‘..'.".891.'8 ,
“Non-institutionalized S 883.7.
Insntuaonallzed o o - 8.1
4. FETAL ALCOHOL SYNDROME...;‘... 44.8
5. NON-HEALTH SECTOR eeerenesessesen 228.1
Direct costs -
- Crime expendltures S 91.9
Motor vehicle crashes , ~ 559
- Fire destruction . 99
Social welfare adm1mstrat1on R 1.9
Indirect costs S
~ Lost earnings of crime victims - 10.1
- - Lost earnings: incarceration 584
TOTAL ALL COSTS ..cvcevenenessssssssns ;. 1,736.6

Cost per person (in actual dollars, not millioﬁs):'$396.93 :

and various additional sources (see individual categories for descriptions) .

Sources: This table was generated using ARDI software (Shultz et al., 1989)

Contents of this chapter;

~ The introduction to this chapter
provides some basic information about

the definitions, data sources, and meth-
ods used in this report.

The separate sections on 1nd1v1dual
cost categories presented later in this

- chapter contain findings and more -
- detailed information on: (1) direct

health care costs; (2) indirect mortality

‘costs; (3) indirect morbidity costs; »
(4) fetal alcohol syndrome costs; and
(5) non»health sector costs.

The appendix entltled
“Supplementary mformatwn on

“economic cost calculations” contains

additional information for readers -
interested in a more in-depth - ,
explanation of the definitions, data,

- methods, issues, and assumptions
.underlying the cost estimates of

this report and other studies.

The appendix also briefly reviews

~ the history of studies of the economic
~cost of alcohol use, discusses issues and -

limitations of such studies, and com-

_ pares this report to the 1985 Minne-~
" sota study “Review and Cost of

Alcohol Abuse in anesota” (Parker
et al., 1985).

~ Indirect morbidity, or the costs of

- lost economic productivity due to non-

fatal alcohol-related problems, ac-

counted for the largest portion of total

costs, more than any other single cost

" category (see Figure 3.1').‘Ta_kén to- '
- gether, indirect morbidity and indirect

mortality costs comprised nearly three-
fourths of the total. (Indirect mortality
costs are the costs of lost economic
productivity due to alcohol-related

" deaths.) The remaining categories—

direct health care, non-health care,
and fetal alcohol syndrome—together -

~ accounted for the remaining one—fourth
"~ of total costs. -
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3 - Minnesota alcohol-related economic costs

These costs must be viewed as
estimates rather than precise figures
due to data and methodological limi-
tations. The economic assumptions
and categorical definitions which
must be made in order to calculate
cost figures greatly affect the resulting
estimates. In some cost-of-illness
studies, a range of possible costs is

presented, reflecting the variation
which results from different assump-
tions. One might therefore consider
the cost estimates given in this study
as falling somewhere within a range of
possible costs.

The cost estimates presented here
are likely to be a lower bound of a
range of costs. The Minnesota cost
estimation in this chapter was calcu-
~ lated using Alcohol Related Disease
Impact (ARDI) software, which is
largely based on national economic
data. However, because numerous mea-
sures of per capita alcohol consumption
in Minnesota exceed national levels
(see chapter 1), these estimates may be
conservative. '

In addition, direct health care and
lost productivity costs are often not
included for individuals who them-

selves were not drinking alcohol at the -

time of injury, but who were injured
due to the actions of a person under
the influence of alcohol. These unre-
- corded costs may be substantial.

Despite their limitations, these
data are useful for comparing costs
across categories, examining costs by
age and gender, and identifying areas
for further research and action.

Economic cost categories—
definitions

The ARDI software used in this
study classifies the economic costs of
alcohol use into five major categories:
direct health care, indirect mortality,

" Figure 3.1 - Proportion of total alcohol-related costs,
by category, Minnesota, 1991 ‘

13.10/0 10.3%

%Percent of total
- Direct health care

[ ] Indirect mortality

22.6% ] 'ndirect morbidity
I Fetal alcohol syndrome

- Non-health sector

2.6%

51.4%

Sources: This figure was generated using ARDI software (Shultz et al., 1989)
and various additional sources (see individual categories for descriptions) .

- hol use through disease, injury, or

~core costs, and non-health direct and

indirect morbidity, fetal alcohol
syndrome, and non-health sector.
These categories are briefly defined
in Table 3.2. Each cost category is
addressed in a separate section of this
chapter.

These cost categories are classified
according to their characteristics, i.e.,
whether the costs are “direct” or “indi-

‘rect” and whether they include “core”
or “related” costs. Table 3.3 shows the
cost characteristics represented by each of
the five cost categories. Economic esti-
mates include direct costs for alcohol-
related disease and injury expenditures,
as well as indirect costs of lost produc-
tive capacity of people affected by alco-

premature death. Health-related direct
and indirect costs typically are called

indirect costs are called related costs
(Rice, Kelman, & Miller, 1991a).
The text below describes these cost
characteristics in more detail.
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Table 3.2 - Cost category definitions

- Direct health care costs =

Costs of detectlon, treatment, and rehabllltatlon of people
with alcohol-related diseases and injuries.

’ ‘lndlrecf mortallty costs =

The value of lost economic productivity of people dueto
alcoholfrelated premature death measured by lost earmngs.

' Indlrect morbldlty costs =

The value of lost economic productivity due to non-fatal
effects of alcohol use disorders, measured by reductions in -

. personal income.

"Fetul alcohol syndrome costs =

.. Costs for care and treatment of people with fetal
~ alcohol syndrome.

Non-healfh sector costs =

Alcohol-related costs outside the health sector b
(e.g., crime costs).

TOTAL ECONOMIC COSTS =
Direct health cdre costs.

+ Indirect mortality costs

+ Indirect mofbidity’ costs

+ Fetal alcohol syndrome costs

+ Non-health sector costs

B Related (non-health) costs include any

- Data dnd methods

Cost charactemstlcs

n Direct costs are.the alcohol—related
expenditures for goods and services for

‘may need to produce certain goods
-and services to cope with the conse-
quences of alcohol use and forego the
alternative goods and services that

“could have been produced if alcohol
use had not generated such conse-
quences (Berry & Boland, 1977).

~ Examples of direct costs include law

enforcement costs for alcohol-related

- for treating alcohol'related injuries.

B Indirect costs are the costs of lost
economic production of individuals »
affected by alcohol use. These costs to

_either health or non-health items. Society 7

offenses, and emergency room charges -

society are calculated by estimating
the value of lost work time or -
lowered productivity at work for
people affected by alcohol use.
Examples of indirect costs include
tardiness due to hangovers; and
lowered occupational achievement.

B Core (health-related) costs are the
alcohol-attributable fraction of health
costs resulting from diseases and injuries.

* These can include direct health sector -
costs such as treatment in a hospital,
as well as indirect costs, which esti-
mate lost economic production of a

-person due to an alcohdl»related
health problem.

B alcohol use costs outside the health sector. -
These include the alcohol-attributable
fraction of costs from crime and prop-
erty losses, among others. Non-health
“costs can be either direct, such as*
‘court costs, or indirect, such as lost
work time incurred by the victim of a’
crime perpetrated while under the
influence of alcohol.

The data used for calculations in
this report came from both Minnesota
and national'sources. Data sources
included: '

* 1991 Minnesota mortality data
(Minnesota Center for Health
Statlstlcs, 1992) '

' 1990 Census data for anesota

(US Department of Commerce,
1991)

. anesotarspeqflc 1989 d1rect
health care cost data! and

. national economic cost data N
collected by Rice et al. (1990).

The Rice data were for 1985 and were
inflated to 1989 levels to be consistent
with the more current Minnesota di-
rect health care cost data.?
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u

Using ARDI software, a proportion of the
national cost data was applied to Minnesota. With
the exception of the Minnesota-specific health care
cost data mentioned above; all costs were nationally

Table 3.3 - Characteristics of the five
economic cost categories used in this report

Direct Indirect

derived and applied to Minnesota population and - : ‘ " cost cost
mortality figures. Data sources, year of data, and cost » :
adjustments are presented in Table 3.4. : - Core (health) cost
Because costs for 1985 and 1989 were applied 1. Direct health care x
to 1990 population and 1991 mortality data, the 2. Indirect mortality x
true costs of alcohol use in 1991 might be higher (lost production due '
than the estimates using the available cost data. to premature death)
More current cost data for 1990 or 1991 were not 3. Indirect morbidity X
ailable. : (lost production due to
avaliable " non-fatal ef_fects of alcohol use)
Costs in this study are prevalence-based, which |- 4 Feial alcohol syndrome <
means that they estimate the economic burden ‘
incurred in a period of time (e.g., one year) as a Related (non-health) cost
result of the prevalence of alcohol-related condi- - 5. Non-health costs , X x
tions. For example, prevalence-based costs for 1991 ‘
would include the treatment costs in 1991 for an Source: Alcohol-Related Disease Impact software
individual with alcoholic cirrhosis of the liver, but (Shulty, Parker, & Rice, 1989)

not the lifetime costs of cirrhosis treatment for that
same individual.

For a given year, therefore, prevalence costs measure the costs for that year
alone, for-all individuals with a disease regardless of date of onset. In contrast, inci-
dence costs for a given year measure the lifetime costs of a disease, but only for the
individuals who were diagnosed in the year of the study.

More extensive information on data, methods, and issues pertinent to each
cost category can be found in separate sections later in this chapter, as well as in
the appendix. '

Direct Health Care Costs

Summary points

® Direct health care costs are the costs of detection, treatment, and rehabili- -
tation of people with alcohol-related diseases and injuries.

. Total alcohol-related direct health care costs for Minnesota in 1991 were
$178.6 million, or about $41 per Minnesota resident. -

®  The majority of costs were for treatment of young to middle-aged men.

*  Over 90% of direct health care costs were for treatment, while less than
10% went to support costs such as training, research, and health insurance
‘administration.
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Table 3.4 - Economic costs: data sources, dates, and cost ad|ustments‘ v -
Cost Year of value’

Cost cutego‘;x : . .Data sources - '; © ' Year of data  adjustment after udiustmenf
‘DIRECT HEALTH CARE ' o : o . o o :
| Hospitals . MN:-specific datafrom =~ 1989 - o , 1989
"| - Office-based physicians =~ Health Care Financing =~ - o , . ‘
Nursing homes ) . Administration (1992) = - . N
~ Other professional services o o - o : o )
Specialty irivstitutior{s o ‘National figures from 1985 . Multiplied by 1.44, - 1989
-Federal providers Rice et al (1990) : - ~the ratio of 1989: .
Support costs - - P L Lo o : 1985 nat’l. personal
' ‘ ' * health expenditures?
" MN population (US Dept. 1990 - 1990
\ 7 ‘of Commerce [USDC], 1991) S , o S
INDIRECT MORTALITY  Present value of future 1985  Multiphied by 1.12, ~ 1989
S . E : earnings (Rice et al, 1990) - ‘ the earnings inflator
' ' : © for 1989:1985 earnings
ratios’ '
MN mortality figures 1991 - 1991
(MN Center for Health ) ' ~
v ‘ Statistics, 1992) - 7 ] _ ( _ .
INDIRECT MORBIDITY ~ Age- and gender-specific. - 1985 - Multiplied by 1.12 1989
: ' - morbidity costs (Rice et al, 1990) earnings inflator ,
) . MN population (USDC, 1991). 1990 .- 7 = 1990
‘NON—HEALTI-’I SECTOR = National cost figures from
T Rice et 31(1990) i . R :
Indirect costs - 1985 * Multiplied by 1.12 - 1989
< o B earnings inflator o
Dlrect costs S 1985 - : » 1985
MNpopulatlon (USDC 1991) 1990 . o 1990
'FETAL ALCOHOL - | o R -
SYNDROME National cost estimate ‘ - 1985 " Multiplied by 1.44 - 1989
~ ‘ o : - o - health expendltures -
L. S S ) inflator
‘MN population (USDC; 1991) 1990 ) ‘ 1990

! For national data,; a proportionate amount is applied to Mihnesota

2 Health Care Financing Administration (Lazenby & Letsch, 1990).

3 US Department of Labor (1992), Table C 1: Average hours and earnings of producnon or nonsuperv1sory workers.
4 These costs were not ad]usted because an accurate inflator was not identified.
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Alcohol-related direct health care costs are the costs of detection, treatment, and

rehabilitation of people with alcohol-related diseases and injuries. Minnesota’s

- direct health care costs for 1991 were estimated to total $178.6 million.

Definition

Direct health care costs fall within
two main groups: treatment costs by
providers, and associated support costs.
Treatment costs are classified by the
type of provider offering care. “Treat-
ment” refers both to medical care pro-

- vided for alcohol-related diseases and
injuries, as well as chemical depen-
dency treatment for alcohol use. The

~ general descriptor “treatment costs”
includes detection, treatment, and
rehabilitation. “Support costs” are the
costs of research, training, administra--
tion, and private health insurance asso-

" ciated with detection, treatment, and

- rehabilitation. '

The Alcohol-Related Disease Im-
pact (ARDI) software (Shultz et al.,
1989) used to generate the figures in -

this report, as well as the study by Rice
et al. (1990) on which it is based, do
not specifically address prevention
costs. However, some of the treatment
activities for which costs were calcu-
lated may also include prevention ef-
forts. This is especially true for efforts
to curtail or prevent further alcohol use
among individuals in treatment, or to
prevent relapse of former alcoholics
who have undergone treatment.

The six treatment cost classes are:
hospitals, specialty institutions such as
freestanding (non-hospital-based)
chemical dependency treatment cen-
ters, office-based physicians, nursing
homes, other professional services, and
federal providers. ' ’

Data and methods

Hospital stays, office-based
physicians, nursing homes, and other
professional services

For hospital stays, office-based
physicians, nursing homes, and other

professional services, Minnesota-

specific cost data were available
through the Health Care Financing
Administration ( 1992). The alcohol-
related proportion of costs in each of
these four categories was determined

using nationally-based studies (Rice et

al., 1990).

In summary, alcohol-related direct
health care costs for each of these four
sources of treatment weré estimated as
follows:

Alcohol-related direct health care costs
(for hospitals, office-based physicians, nurs-
ing homes, and other professional services)

= Total 1989 state cost for each component
x National estimate of the alcohol-related
proportion of each cost item

(Adapted from Shultz et al., 1991)

‘Specialty institutions, federal

providers, and support

“For the remaining three direct
health care cost components—
specialty institutions, federal providers,
and support costs—Minnesota-specific
HCFA cost data were not available, so
both national cost data as well as
national alcohol-related proportions
were used. '
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Table 3. 5 Alcohol related direct health care costs, :
\ anesota, 1991 (in mllllons of dollars') i

 Cost . - ~ Madle  Femadle - M:F ratio Total population (%)
TREATMENT COSTS . R B , .
Hospitals - S $61.9  $22.2 0 2.8/1 - $84.1 (47.1%) : - -
 Specialty institutions 373 9.7 3.8/1 470 (263) | ’
Office-based physicians 2.8 - 1.1 2.5/10 3.9 (2.2)
~ Nursing homes o 2.0 - 5.4 - 04/1 7.5 (4.2)
Professional services - o RN 48 (2.7)
‘Fedei'zil providefs ‘ " nfa g ~18.5 (10.3)
SUPPORT COSTS - | L S 128 (7.2)
(training; research, public =~ nfa : ' ‘
and philanthropic ‘

administration, net costs
of private insurance)

Total cost, per person : : - , ,
~(1n actual dollars, not millions): $41 per person . , 4 ' - s

o Numbers may not total exactly due to rounding.

- Sources: This table was generated using ARDI software (Shultz et al, 1989), Health Care Financ-

~ ing Administration data for Minnesota (HCFA, 1992), national data collected by Rice and col- -
leagues (1990), and 1990 Minnesota popu ation data (US Department of Commerce, 1991).

) The costs for these three treatment - but are presented in the appendix for
sources were calculated for each com- comparative purposes. -
ponent source, by five-year age and - ‘ ’

Findings

gender group, as follows:
| Al cohol-related d1r ect h e alth o Alcoholffeléted direct health care
care costs - costs for Minnesota totaled $178.6 mil--

~ lion for 1991 (Table 3.5), about 10% of

f I nstitutions, federal rov1ders, :
{for specialry P all alcohol-related costs. Dividing the

and support)

- = Total 1985 US alcohol-related direct ~ total direct health care cost by t,hé Min-
health care cost for each component/US nesota population, the economic cost
-population - , “for each person in Minnesota totaled
'x Minnesota population - . > approximately $41. Hospital costs com-
" x Inflator for 1985 to 1989 cost increase prised almost half of total direct health

care costs. These costs, together with
the costs of specialty institutions such as
chemical dependency treatment cen-
ters, ‘accounted for almost three- fourths
“of the total.

(Adapted from Shultz et al., 1991)

It should be noted that state-level
| data on the costs of chemical depen-
" dency treatment are available through -

 the Minnesota Department of Human - ‘ ‘With the exception of nursing

Services (1993). Due to software limi- ~ home costs, men generally inCurred
tations, these data were not used in costs between two and four times the
ARDI cost calculations for this report, costs for women (Figures 3.2-3.5).

- m . R | ) e E | ~ Minnesota Deba'rtment of Heal;h



. Minnesota alcohol-related economic costs

Figure 3.2 - Alcohol-related hospital costs % of total costs by age group
Minnesota, 1991 (in millions of dollars’) ‘
: ’ [] age <15
> $32.3 . Bl oge 15-34
, - 1.2% Il age 45-64
30 - : Il Male Bl age 65+
|:] Female

25
£
S |
T O $17.6
w

15 — 28.3%

$10.6 $11.3
10 — ) :
$6.3
5.1
51 , $
$0.7 g0,
o $0.3 R
<15 - 15-44 45-64 65+
- AGE GROUP

! Numbers may not total exactly due to rounding. ; -
Sources: This table was generated using ARDI software (Shulty et al., 1989), 1989 Minnesota hospital cost data from the Health
Care Financing Administration (HCFA,1992), and 1990 Minnesota population data (US Department of Commerce, 1991).

Most of the mens’ costs occurred be-
tween their teen years and their early
40s. For hospital costs and office-
based physician charges, men aged 15-

44 years had the highest costs, at about -

two-fifths of the total for both sexes
combined (Figures 3.2 and 3.4). For

 specialty institutions, one-third (34%)
of the cost was for chemical depen-
dency treatment and rehabilitation of
men aged 25-44 (Figure 3.3).

In contrast, womens’ nursing home
costs exceeded mens’ costs. Women
over 85 years had the highest portion
of nursing home expenses, at over one-
third of the total alcohol-related nurs-

" ing home costs (Figure 3.5). The
nursing home ratio reflects the greater

longevity of women compared to men.

Alcohol-related medical and
chemical dependency treatment costs
comprised almost all direct health care
costs. Less than one-tenth of the costs

were for the support activities of
training, research, program
administration, and net costs of
private health insurance.

Issues and limitations

The direct health care cost esti-
mates presented here must be viewed
as best estimates for several reasons,
including: (1) use of both national and
Minnesota data in the calculations;

(2) differing dates used for state popu-
lation, mortality, and cost data;

(3) probable underreporting of alcohol
involvement in hospital records; and

~(4) lack of explicit inclusion of preven-

tion costs.

These estimates are likely to be
conservative, especially given

_ Minnesota’s higher-than-average alco-

hol consumption levels (see chapter 1),

- and underreporting of alcohol involve-
ment in disease and injury diagnoses.

Minnesota Department of Health




Alcohol Use in Minnesota: Extent and Cost

! Specialty institutions include institutions such as freestandmg alcohol drug and mental health care orgamzatlons
2 Numbers may not total’ exactly due to rounding.

Sources: This table was genemted using ARDI software (Shulty et al., 1989), US specialty mstztuuon cost data ( Rice et al., 1990),
and 1990 Minnesota population data (US Department of Commerce, 1991)." . '

Figure 3.3~ Alcohol-related costs for admissions to % of total costs by age group
specialty institutions’, Minnesota, 1991 (in millions of dollars?) o o
o — c g ) g o . " Il age <18
: ‘ : - “[3 age 18-24
. . Ml Male . 0.9% 7.7% I age 25-44 .|
15.8 . ‘ - ' e -
15 R : [ IFemale | age 45-64
- S , Bl age65+
c ’ ‘
g 0| - $59 )
|-~ - ) $8.3
50— s )
| $3.0 $3 $2.7 - $2.7
EYIECERNN 306 i s
<18 18-24 2544 45-64 65+
. AGE GROUP

! Numbers may not total exactly due to roundmg

Sources: This table was generated using ARDI software (Shultz et dl., 1989 ) 1989 Minnesota ofﬁce based physzczan '
cost data from the Health Care Financing Admzmstmtzon ( HCFA 1992), and 1990 anesota population data
(US Department of Commerce, 1991 ) : A

Figure 3.4 - Alcohol related office-based physician % of total charges by age g'rbup»
charges, anesota, '|99'| (in' mllllons of dollars‘) ; :
= | g | o o - [ age<1s
$1.7 , C : ’ 12.8% 7% B age 15-44
‘ ; N ' Bl oge 45-64 |
1.5 — Bl Male Bl age 65+
c [__IFemale o
S
210k 23.1%
S $0.6 . $0.6 o o
0.5 = ) i S
1 : | $0.3 . . o
| $02 PR — %02
0.0 — - —
<15 1544 - 4564 65+
- AGE GROUP S
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B 3 . Minnesota alcohol-related economic costs

_Figure 3.5 - Alcohol-related nursing home charges % of total charges by age group
Minnesota, 1991 (in millions of dollars') ‘
© 3.0 . Bl age 55-65
T ; $2.7 [] age 65-75
‘ Hl Male Bl age 75-85
25 - ‘ ‘ [ Jkemale ‘ 6.7% Bl age 85+
c 2.0 $1.9
I g
515
Lo ,
; ' $0.8
506 $0.7
0.5
$0.3  $0.3 $02
0.0 - ]
55-65 - 65-75 75-85 . 85+
. AGE GROUP

! Numbers may not total exactly due to rounding.

Sources: This table was generated using ARDI software (Shultz et al., 1989), 1989 Minnesota office-based physician
cost data from the Health Care Financing Administration (HCFA,1992), and 1990 Minnesota population data
(US Department of Commerce, 1991). =

For additional information on the definitions, data and methods, and issues
and limitations regarding direct health care costs, please refer to the appendix
to this chapter. :

Indirect Mortality Costs

Summary points

e Indirect mortality costs estimate the lost economic productivity of people
~ who die prematurely from alcohol-related causes. This lost productivity
is measured by the value of the earnings a person would have gained if
" he or she had not died prematurely. '

e Minnesota’s indirect mortality costs totaled $393.3 million in.1991. This
translated to a cost of about $90 for every Minnesotan.

e Deaths from alcohol-related 1n] uries accounted for the highest percentage
of indirect mortality costs, at 43.9%. Violent deaths were the second high-
est category, leading to 27.7% of all indirect mortality costs.

e The five specific causes of death leading to the highest costs were, in or-
der (in millions of dollars): motor vehicle crashes ($124.6); suicide ($76.0);
homicide ($32.9); acute cirrhosis of the liver ($26.1); and alcohol depen-
dence syndrome ($22.9).

Minnesota Department of Health -



Alcohol Use in aneso’rq Extent and Cost

©*  Almost four-fifths of all indi-

rect mortah_ty costs were
-~ related to male deaths. This is

due in part to the higher num- - -

~ bers of deaths and the higher
earnings of males than females.

e For young people, costs from
* deaths by injury or violence -
were highest. For older people,
costs from diseases were more
'predommant

‘ Defiigiﬁon '

Indirect mortality costs are the value of lost‘economic

productwlty of people who die prematurely from alcohol-related

causes. The alcohol—related costs of indirect mortallty in

anesota in 1991 totaled $393 3 million i m 1991.

" the Minnesota Center for Health Sta-
© tistics (1992) were used in combina-

“alcohol-related mortality for each

- and gender group in each diagnosis:-
" costs

AAF = alcoholfattributable fraction of

"PVFE

Because productivity is difficult to
“quantlfy an individual’s earnings are

commonly used as a measure of his or
her productivity. The earnings that are
lost due to premature death therefore
serve as a proxy measure of lost eco- -
nomic productivity. This use of earn-
ings as a measure of productivity
is based on the “human capital”
approach, which is described in
more detail in the appendix..

Indirect mortality is the economic
equivalent of the years of potential life

lost (YPLL) epidemiological measure

(see chapter 2). Indirect mortality -

‘cr:alc’ulai:ions assign a monetary value
to years of life lost as a result of alcQ— ‘
hol-related early deaths (Shultz et al.,

1989). An individual’s product1v1ty
loss for future years is assigned to the

| yearof his or her death. -

Data and methqu v,

For each alcohol;related»diagnosis,

- ARDI software was ﬁ§ed:to calculate

" costs

‘approximately $393.3 million. This
‘translates to a cost of about $90 for -
every Minnesotan in 1991. These costs

. costs—totaled nearly one-fourth (23 %) -

: ;( ‘indirect morbldlty costs—see next

‘alcohol-attributable deaths, total years

’i -accounted for the highest percentage of
deaths, years of life lost, and cost. -

the estimated lost earnings due to pre-
mature alcohol-related death in Min-
nesota in 1991. Mortality data from

tion 'with nationally derived alcohol-
attributable fractions to obtain

diagnosis.

Indirect mortality costs were calcu-
lated as follows for each five-year age

Alcohol—related indirect mortahty

= Minnesota deaths
x - AAF x PVEE x Inflator

where

deaths, and

= present value of future earnings

(Adapted from Shultz et al., 1991)

Findings -
Alcéhbl—related" indirect mb'rtality
The 1991 total value of lost pro-

ductivity due to premature alcohol-
related deaths in Minnesota totaled

of premature death—indirect mortality

of all alcohol-related costs. They were
second only to'the costs of lost produc-
tivity due to alcohol-related disorders

section of chapter 3).

Table 3.6 shows the number of -

of potential life lost, and-indirect mor-
tality costs by cause of death. Injuries

Minnesota Department of Health



B 3 . Minnesota alcohol-related economic costs

Table 3.6 - Alcohol-attributable deaths, years of potential life
lost (YPLL), and indirect mortality costs, Minnesota, 1991!'

: ; Indirect
Cause of death Alcohol , YPLL to mortality
category attributable (% of life (% of cost (% of
. deaths total) expectancy total) (i millions of dollarsj2  total)
Injuries \ 457 29% 13,762 40% $172.7 44%
Violence 193 12% 7,066 21% 108.9  28%
‘Digestive diseases 250 16% 4,640 14% 46.4 12%
Mental disorders 101 6% 2,120 6% 26.8 - 7%
Cancers : 260 16% 3,488 10% - 235 6%
Cardiovascular diseases 204 13% 1,982 6% 9.7 2%
Respiratory diseases 77 5% 611 . 2% 1.7 0.4%
Other diagnoses® ’ 38 2% 508 2% 3.6 1%
- Total | 1,581 | 34,177 $393.3

Cost per person (in actual dollars, not millions): $90

! The total number of alcohol-attributable deaths may not be the exact sum of alcohol-attributable deaths for
each cause of death: This is because the alcohol-attributable figures are the alcohol-attributable percentage
of total deaths for each cause of death, rounded to the nearest whole number.

2 Costs were calculated using a four percent discount rate and a 1989:1985 earnings inflator of 1.12 (see text
for explanation). :

3 Excess blood alcohol and diabetes mellitus.. ,

Sources: This table was generated using ARDI software (Schultz et al., 1989) and

1991 Minnesota mortality data (Minnesota Center for Health Statistics, 1992)

Injuries and violent deaths (suicide  Table 3.7 elaborates on the data

and homicide) together accounted for in Table 3.6, listing figures by spe-
almost two-thirds of all indirect mor- cific cause of death within each
tality costs. This was due to several broader diagnostic category.
factors: , Table 3.8 ranks the five leading spe-
¢ Almost half of all alcohol- cific causes of death in terms of indi-
related deaths are due to injuries  rect mortality costs. Motor vehicle
and violence. / " crashes were by far the greatest single

contributor to costs, accounting for

® Many of these deaths happen at
nearly one-third of all indirect mor-

relatively young ages, leading to

high losses of lifetime earnings. tality costs in Minnesota in 1991.

“Table 3.9 displays indirect
mortality costs by gender for each cause
of death category. The high proportion
of costs attributable to male alcohol-
related deaths was mainly due to the
greater number of deaths and the

~® Qver twice as many deaths due
to injuries and violence occur
among males compared to
females. Since males have
generally higher earnings
than females, the resulting
lost earnings will be higher

(Parker et al., 1985). | ; women.’ : ‘ ,
Minnesota Department of Health | ' ﬁ

higher earnings of men compared to




| Alcohol Use in Minnesota: Ex’ren’r and Cost

Tclble 3.7 - Alcohol-related deaths, YPLL to life expectancy, and mdlreci mortahty costs
- for specific cause of death, Minnesota, 1991',2 ‘
- Alcohol-related YPI.I. - Indirect morfali[x' cost
Cause of death‘ : deaths. Years (% oftotal) .~ $ mill' (% of total cost)
~_Injuries © I - ‘ o \
Motor vehicle crashes 247 9,417 - 21.6 _ $124.6 31 7 :
Accidental falls 124 1,286 - 3.8 8.6 22 -
Injuries by fire 26 973 . 2.8 11.0 2.8
Drownings 21 952 . 2.8 11.1 2.8
Other injuries 7 18 437 . 1.3 5.8 1.5
Alcohol poisoning - 13- 407 1.2 7.0 .18
Air/Space transport 4 155 0.5 25 0.6
_ Boating ) 4 108 0.3 1.7 - 04
“Other vehicle crashes 1 217 '<0.1 0.5 0.1
Subtotal -~ 457 13,762 40.3 172.7 43.9
Violence : ’ ’ o ,
Suicide 139 © 4,933 C 144 76.0 19.3
Homicide 54 2,133 " 6.2 32.9 8.4
Subtotal , 193 7,066. 20.7 108.9 27.7
- Digestive diseases o . -
“Acute cirrhosis of the llver 119 2,444 7.2 26.1 6.6
Other cirrhosis 59 - 871 2.5 6.8 1.7
- Alcoholic liver damage - 26 529 1.5- 5.6 1.4
Diseases.of esophagus/stomach 16 159 0.5 - 0.7 0.2 -
Acute alcoholic hepatitis 15 400 1.2 - 53 1.3
. Acute pancreatitis 13 185 0.5 1.5 0.4
Chronic pancreatitis ‘ 1. 14 <0.1 <0.1 <0.1
Alcoholic fatty liver disease - S 38 0.1 0.4 0.1
Subtotal o 250 4,640 13.6 46.4 -11.8
v Mentdl disorders N : , o
Alcohol dependence syndrome 86 1,818 5.3 22.9 \5.8
Alcohol abuse 8 - 214 0.6 3.2 0.8
Alcohol psychosis 7 88 0.3 0.7 0.2
Subtotal 101 12,120 6.2 268 6.8
Cancers R .
_Esophagus 128 1,712 5.0 12,0 - 31
Mouth & lip 57 - 838 2.5 - 6.3 1.6
Stomach 38 456 - 1.3 2.6 0.7
Larynx 2 72 0.8 1.4 04
Liver 6 200 06 1.2 0.3
"+ Subtotal - 260 - " 3,488 10.2 23 5 6.0
Cardiovascular diseases , , ‘
Cerebrovascular disease 184 1,634 4.8 ' 5.5 14
Essential hypertension - 11 104 0.3 04 01
Alcoholic cardlomyopathy 9 - 244 0.7 3.8 1.0 -
“Subtotal - " 204 1,982 - 5.8 9.7 2.5
Respiratory dlseases o - ‘
Respiratory TB _ I8 -3 <0.1 <0.1 <0.1
Pneumonia/influenza - - 17 608 1.8 1.7 04
Subtotal N 77 611. 1.8 1.7 0.4
Other alcohol-related deaths 38 /508 L5 36 09
‘TOTAL 1,581 34,177 100 - 393.3 100
! The subtotals and total number of alcohol-attributable deaths may not be the exact sum of alcohol-attributable deaths for each cause
of death. This is because the alcohol-attributable figures are the alcohol-attributable percentage of total deaths for each cause of -
death, rounded to the nearest whole number. In addition, cost and percentage flgures may not total exactly due to roundlng
-2 Costs discounted at 4% and 2 1989:1985 earnings inflator of 1.12 was used. - ' S
Sources: This table was generated using ARDI software Shultz et al., 1989 and 1 991 Minnesota mortalzty data Minnesota _
Center for Health Statistics, 1992. - : ,
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‘Table 3.10 lists indirect mor-

tality costs by cause of death and
age category. Figure 3.6 combines
all deaths from diseases into one
group and all deaths from injuries
and violence into a second group,
then depicts the percentage of
indirect mortality costs caused by
each of these two groups for each

~of the three age categories. Most
striking is the finding that alcohol-
related deaths from injuries and
violence contributed to 97% of all
indirect mortality costs for young
people (0-34 years).

~ Table 3.11 shows how the
‘highest three contributors to indi-
rect mortality costs varied between .
males and females across age cat-
egories. For both males and
females under 35 years, motor
wvehicle crashes, suicide, and homi-
cide accounted for over 80% of
lost earnings in this age group. In
the middle years (35-64 years),
indirect mortality costs from alco-
hol-related diseases became more
prominent, although motor vehicle
crashes and suicide remained
‘important causes. For people 65
- years and older, diseases became
the leading contributor to costs.

For more information about -
diseases, injuries, and violence, see
chapter 4.

Alcohol-related indirect mortality -
cost rates ‘

The ARDI software also calculates
age- and gender-specific alcohol-re-
lated indirect mortality cost rates per

100,000 population and age-adjusted

mortality cost rates per 100,000 popu-
lation. Adjustment to a standard popu-
lation (the US population) permits

* comparisons to other states with differ-
ent age structures. The unadjusted and
age-adjusted indirect mortality cost
rates are presented in Table 3.12.

3 - Minnesota alcohol-related economic costs

Table 3.8 - The five specific causes of death leading to
highest indirect mortality costs, Minnesota, 1991

Specific cause of death Cost Percent of
) (in millions of dollars)  total cost
Motor vehicle crashes $124.6 31.7%
Suicide ‘ 76.0 19.3
Homicide 32.9 8.4
Acute cirrhosis: liver 26.1 6.6
* Alcohol dependence syndrome 22.9 5.8

Sources: This table was generated using ARDI software (Shultz et al., 1989) and
1991 Minnesota mortality data (Minnesota Center for Health Statistics, 1992).

Table 3.9 - Alcohol-related indirect mortality costs
by cause of death and gender, Minnesota, 1991’

Cost (in millions of dollars)

Cause of death category Males Females Total
Injuries $135.5 $37.1 $172.7
Violence 932 15.7 108.9
Digestive diseases 30.9 15.5 46.4
Mental disorders 23.7 3.2 ' 26.8
Cancers 18.3 5.2 23.5
Cardiovascular diseases 6.8 2.9 9.7
Respiratory diseases 1.0 0.7 1.7
Other diagnoses 2.4 1.2 3.6
TOTAL $311.9 $ 81.5 $393.3

! Numbers may not total exactly due to rounding. Costs were calculated using
a four percent discount rate and a 1989:1985 earnings inflator of 1.12.

Source: This table was generated using ARDI software (Shultz et al., 1989) and

- 1991 Minnesota mortality data (Minnesota Center for Health Statistics, 1992).

Issues and limitations

Major issues and limitations of
indirect mortality costs estimates in-
clude the following:

- 1. The human capital method of
measuring the cost of an alcohol-
related premature death uses the
economic value of lost potential
productivity of an individual. This is
the most accepted economic method to

_evaluate the loss of a human life, but it

has several limitations.

- Minnesota Department of Health




Alcohol Use in Minnesota: Extent and Cost

Table 3 IO Alcohol-related mdlrect mortality costs, by cause of death

and age, anesotu, 1991 (in millions of dollars‘)

Cause of death

category 0-34yrs 3564y ' 65-85+ yrs  All ages (%)

Injuries . $127.1 . $427  $2.8 $172.7 (43.9%)

Violence =~ . "$69.7  $385 $0.7 ~ $1089 (27.7%)
Digestive diseases $2.0 $414 - $3.0 = $46.4 (11.8%)

Mental disorders . $24 $23.4 $1.0 $26.8

Cancers =~ $0 $193 $43 - $23.5

Cardiovascular diseases $ 0.8 $6.8 "$2.1 $9.7

Respiratory diseases $0 $1.1  $06 $1.7

Other diagnoses - . $0.8 ‘ i “$2.2 $0.6 - $3.6°

TOTAL S $203.0  $175.2. $15.1 $393.3  (100%)

! Numbers may not sum exactly due to- roundmg Calculated at 4% dlscount rate
‘and 1989:1985 earnings inflator of 1.12.

- Source: This table was generated using ARDI software (Shultz et al., 1989) and 1991
Minnesota mortality data (Minnesota Center for Health Statistics, 1992)

Flgure 3. 6 Indirect mortallty cost of diseases vs. injuries
and V|o|ence, Minnesota, l99'| (in millions of dollars )

$61 -
3%--

- Injuries/violence
- Diseases/disorders

$81.1
46%

0-34 years . ~ 35-64 years ‘

$3.5
23%

$111.8
28%

65-85+years - ALL'AGES

-1 May not total exactly due to rounding. Costs calculated using a four percent -
discount rate anda 1989:1985 earnings inflator of 1.12. - -

Source: This figure was generated using ARDI software (Shulez et al., 1989) and

1991 Minnesota mortality data (Minnesota Center for Health Statistics, 1992).
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2. The discount rate selected to
collapse future earnings to their
present value will greatly affect the
resulting estimate of lost productiv-
ity due to alcohol-related death.

3. For each disease or injury
death, applying a single alcohol-
attributable fraction for all age and
gender groups tends to underesti-
‘mate alcohol-related costs (Shultz
etal., 1989).

4. Alcohol-related consump-
tion and mortality vary across
occupations, which may not be
adequately reflected in indirect
mortality costs.

- For additional information on
the data and methods, issues, and
limitations regarding indirect
mortality costs, please refer to the
appendix to this chapter.

Indirect Morbidity
Costs :

Summary points

¢ Indirect morbidity costs
estimate the lost economic °
productivity of people due
to non-fatal effects of alco-
hol use disorders, measured
by the reductions in per-
sonal income that result
from such use.

¢ Indirect morbidity costs
totaled $891.8 million in
1991, making this category -~
 the greatest source of alcohol-
related costs in Minnesota. The
cost per Minnesota resident was

about $204 in 1991.

* The highest cost component
within indirect morbidity costs
was for males aged 35-54 years,
which reflects not only the
level of alcohol consumption,

" Table 3.11 - Three causes of death with highest indirect

mortality costs, by age and gender, Minnesota, 1991

Females

Males

0-34 years Motor vehicle crashes  Motor vehicle crashes -

’ Suicide Suicide

Homicide Homicide

35-64 years Suicide Acute cirrhosis: liver
Alcohol dependence Motor vehicle crashes
syndrome : Suicide
Motor vehicle crashes

65-85+ years  Cancer: esophagus Cerebrovascular
Cerebrovascular disease
disease Motor vehicle crashes
Alcohol dependence Acute cirrhosis: liver
syndrome

Sources: ARDI software (Shultz et al., 1989) and 1991 Minnesota mortality data
(Minnesota Center for Health Statistics, 1992).

Table 3.12 - Unadjusted and age-adjusted indirect mortality
cost rates, Minnesota, 1991!

Cost (in millions of dollars)

Cause of death category Males Females Total
Unadjusted rate $ 14.5 $ 3.7 $9.0
per 100,000 pop. ;

Age-adjusted rate - $14.8 $ 3.8 $9.2

~per 100,000 pop.

' In millions of dollars. Minnesota figures are standardized to US population
by five-year age groups.

| Sources: This table was generated using ARDI software (Shultz et al., 1989) and

1991 Minnesota mortality data (Minnesota Center for Health Statistics, 1992).

* but also such factors as the

~ higher earnings and labor force
participation of males com-
pared to females.

*  Productivity losses are difficult
to measure and can only be
calculated indirectly through
such means as estimated alco-
hol-related income losses.

Minnesota Department of Health




Alcohol Use in Minnesota: Extent and Cost

~ Indirect morbidity costs are the t)alue‘of lost eCOncmic
“productivity of people due to non-fatal effects of alcohol use
\ di50rders. These costs represent the value of goods dnd services
‘that could have been produced for society 1f these zndwlduals
had been fully productive (Shultz, Parker, & Rice, 1989).
Indwect morbidity costs in Minnesota were estimated to total

- $891.8 million in ,1991’ over hdlf of all alcohol-related costs.

Definition
Indirect morbidity costs differ from

- related morbidity costs-are incurred
while a person is-living; whereas mor-
tality costs are the costs of lost produc-

_ tivity after a person has died from an
alcohol-related disease or injury. Indi-
rect morbidity costs measure those costs

- that occur during the year of study. Indi-

 rect mortality costs include costs for the

year of study and all succeeding years for

Table 3 13 Alcohol related percent- '
' a e earned income lost due to alcohol
DuUse or dependence

people who died during the study year.

- Because productivity is difficult to quantify, a person’s
income is used here as a measure of his or her product1v1ty
Income includes wages or salary earnings, transfer payments

Age group . Male Female ' such as welfare support, and property i income such as divi-
18-24 1.4% 0.8% _ dends. Measurement of alcohcletelated income loss is based
25.34 - 300 2.8 - on the difference between the average personal income of
o individuals given a diagnosis of alcohol abuse or alcohol de-
' 35.'54 5:5 11.9 pendence and the average personal income of non-abusing,
55’64 9.3 18.7 - nonfdependent individuals. The difference is then multlphed
- ~ by the number of 1nd1v1dual§ estimated to be abusing or de-
Source: Rice et al., 1990. pendent on alcohol. -

v ~ The income reductions used by ARDI software to generate
indirect morbidity figures for Minnesota were based on calculations by Rice, Kelman,

Miller, and Dunmeyer (1990). Table 3.13 lists the age- and gender-specific estimated -

percentage of income lost related to alcohol consumption. These estimated reduc-
tions are based on six classes of alcoholrrelated productivity losses Two of these
result from reduced on-the-job producawty '

o lowered occupatlonal achlevement and-

o lower levels of work effectiveness.

"The other four classes result from total losses of producavzty due to time off work:
¢ reduced labor force part1c1pat10n,
* increased unemployment,
e increased part-time work, and

-o lost time due to absenteeism or tardmess ;
A sze Harwood, Knsuansen Collins, & ]ones 1981 Riceetal., 1990).

- Data and methods

Indlrect morbldlty costs were calculated for both non—1nst1tut1onahzed and insti-

tutionalized people. Institutionalized individuals include residents of nursing homes

and state and county mental hosp1tals (Rice et al., 1990).

Data sources included the 1990 Census (US Department of Commerce, 1991)

for Minnesota populatton,,ﬁgures, and Rice et al. (1990) for alcohol-related income
loss percentages and average income levels.” :

indirect mortality costs in that alcohol-

Minnesota Department of Heqlth o



For non-institutionalized individuals, indirect mor-
bidity costs were calculated for each age and gender
group as follows, then summed. \

3 - Minnesota alcohol-related economic costs

Alcohol-related indirect morbidity costs for non-
institutionalized people
= Minnesota non-institutionalized population
x Prevalence of alcohol abuse and/or dependence
x Average 1985 income 7
x Alcohol-related percentage of income lost
- x Inflator for 1985 to 1989 cost increase
(Adapted from Shultz et al., 1991)

For institutionalized individuals, indirect morbid-
ity costs were calculated for each age and gender
group as follows, then summed.

Alcohol—related indirect mOtbldltY costs for -
institutionalized people )

Minnesota population institutionalized related to
alcohol abuse or dependence

Labor force participation rate

Average 1985 earnings and wage supplements
Inflator for 1985 to 1989 cost increase

»

»

ol

Table 3.14 - Indirect morbldlty costs,
non-institutionalized populatlon, Minnesota,
1991 (in millions of dollars')

Age group  Madale Female Both
18-24 $0.8  $na $ 0.8
25-34 247.5 61.8 309.3
35-54 441.3 47.6 489.0
55.64 83.9 0.7 84.6
TOTAL $773.6 $110.1 $883.7

Cost per person: $202

- (in actual dollars, not mllllons)

! Numbers may not total exactly due to rounding

Sources: This table was generated using ARDI software
(Shultz et al., 1989) and 1990 Minnesota population figures
(US Department of Commerce, 1991).

Findings

* The 1991 indirect morbidity costs for Minnesota
were estimated at $891.8 million, comprising the
largest single portion (51%)-of all alcohol-related
costs in the state. The cost of alcohol-related

Minnesotan in 1991.

Productivity losses by non-institutionalized indi-
viduals led to $883.7 million in indirect morbidity
costs, or about $202 for each Minnesota tesident
(Table 3.14). These non-institutionalized population

able for 18-24 year-old women.

indirect morbidity was approximately $204 for every

Table 3.15 - Indirect morbidity costs,
institutionalized population, Minnesota, 1991
(in millions of dollars’)

Female Both

- Age group Male
18-24 $<0.1 $<0.1 $ 0.1
2544 11 0.2 1.2
45-64 - 6.4 0.1 6.5
65+ 0.2 <0.1 , 0.2
TOTAL $7.7 $0.4 $8.1

Cost per person: $2
(in actual dollars, not millions)

! Numbers may not total exactly due to rounding

Sources: This table was generated using ARDI software
(Shultz et al., 1989) and 1990 Minnesota population figures
(US Department of Commerce, 1991).

costs accounted for 99% of the total indirect morbidity costs. For mst1tut1onahzed
individuals, the cost was $8.1 million, or $2 per Minnesotan (Table 3.15).

For the non-institutionalized population, the largest cost component was for
males aged 35-54 years. The higher figures for males reflect not only the higher
level of alcohol consumption, but also such factors as higher earnings and labor
force participation of males compared to females. However, the total cost for non-
institutionalized females is likely to be an underestlmate since no figure was avall—
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Issues and limitations

Indn'ect morb1d1ty and indirect mortality costs are difficult to measure  because
they are estimates of what is not produced, such as lost earnings due to alcohol- "
Lo : related impairments (Rice et al., 1990) This contrasts with direct costs, which
N | measure the value of goods and services that are produced, such as hosp1tal care.

In general, most studles fmd that heavy, abusive, and dependent drinking leads"
to decreased personal and household income, though effects of moderate drinking
on wor'k performance are less clear (Mullahy & Sindelar, 1992).

- For additional information on the data and methods issues, and limitations
1 regardmg indirect morbidity costs, please refer to the appendlx to this chapter

Fetal Alcohol Syndrome Costs
rSummary pomts

e Fetal alcohol syndrome costs are the costs for care and treatment of 1nd1v1duals
with fetal alcohol syndrome (FAS). The costs of fetal alcohol effects (FAE) -
were not included here, due to difficulties in estimating the incidence and
prevalence of FAE, as well as complexities involved i in assessmg the nature and

~ amount of costs asso<:1ated with FAE.

e The 1nc1dence and prevalence of FAS are difficult to assess, and many costs
associated with FAS cannot yet be adequately estimated. Some recent esti-
mates of FAS incidence have ranged from 0.33 to. 1.9 per 1,000 live births.

' The FAS cost estimate in this report is based on the 1.9/1,000 incidence.

' Total estlmated FAS costs in M1nnesota for 1991 were $44.8 mllhon, or about
$10 for every person in Minnesota. This includes all costs that were incurred. -
for individuals of all ages with FAS. It does not include the FAS—related costs

- for these individuals in years other than 1991.

"o Costs for adults with FAS are a ma] or portion of tota] FAS costs. Nat1onw1de,
over four-fifths of FAS costs are for re51dent1al care and support of adults w1th
FAS. ' :

® Tt is estimated that FAE is 'approxim_ately three times as common as FAS.

Deflnltion ) L

F etldlalcohol syndrome costs tzre l‘he costs  for care and treatmenl of individuals
| with fetal alcohol syndrome (FAS). F etal alcohol syndrome is a condition
charactenzed by a dlstmct set of phys;cal and mental almormallttes observed in
cluldren bom to mothers who drank heamly durmg pregnancy. The costs of FAS

in anesota were estzmated to be $44.8 million in 1991.

Major FAS cost components include (a) neonatal intensive care for treating-
growth retardation, (b) surgical correction for abnormalities, (c) full-time
residential care for youth with severe mental impairments, (d) semi-independent

Minnesota Department of Health -



supervised care for youth with
moderate mental impairments,

(e) residential and support services for
adults over 21 who are mentally
impaired, and (f) Minnesota’s portion
of federal research.

Data and methods

The costs of FAS in Minnesota
were estimated as Minnesota’s propor-

& Sokol, 1987; Rice et al., 1990). The
national cost of FAS in 1985 was esti-
mated to total over $1.6 billion. The
Minnesota cost was calculated based
on Minnesota’s proportion of the US
population. Cost figures were updated
using an inflator to reflect the rise in
health care costs since 1985.

In short, Minnesota’s FAS costs
were:

Fetal alcohol syndrome costs

US costs
 x Minnesota population/US
population
x Inflator for 1985 to 1989 cost increase

" Issues and limitations

- tions, reliable data on the incidence of

tion of the national costs of FAS (Abel

Findings

The costs of FAS in Minnesota
were estimated to be $44.8 million,
representing about 3% of total alcohol-
related costs in the state (Table 3.16).
This translates to a cost of about $10
for every person in Minnesota. At the
national level, over four-fifths of the
costs were for residential care and sup-
port of adults with FAS, with the re-.
maining one-fifth expended on care for
individuals under 21 years. The propor-

© tion may be similar in Minnesota, but
no actual state cost breakdowns are
available.

For more information about fetal
alcohol syndrome and fetal alcohol

- drinking levels among women of

effects, see the section entitled
“Alcohol consumption during
pregnancy” in chapter 4.

Although reasonably good cost
data exist for treatment of FAS condi-

FAS are still unavailable (Abel, 1990).

In this report, the cost for Minnesota

Table 3.16 - Fetal alcohol syndrome costs,
Minnesota, 1991

Minnesota 1991 cost

=US 1985 cost
x Minnesota population/US population
x Inflator to update costs

Estimated Minnesota 1991 FAS cost:
Per-person Minnesota FAS cost in 1991: $10

$44.8 million

population data (US Dept. of Commerce, 1991) and 1985
national cost figures inflated to 1989 values.

Sources: ARDI software (Shultz et al., 1989), 1990 Minnesota

was based on a national estimate of
1.9 FAS cases per 1,000 live births.
A more recent estimate placed the
incidence at 0.33 per 1,000, but this
may be low (Day, 1992). In addition,

childbearing age are higher in Minne-
sota than in most other states, poten-
tially raising the risk for FAS (Centers
for Disease Control and Prevention,

1994).

To arrive at a more accurate esti-
mate of FAS costs, Minnesota-specific
cost data on treatment, education, and
residential care, as well as state-specific
incidence data, are needed.

For additional information on the
data and methods, issues, and limita-
tions regarding fetal alcohol syndrome
costs, please refer to the appendix to
this chapter.

3 - Minnesota alcohol-related economic costs
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No_n-HedIth’ Sector Costs

Summary pomts )

e Non-health sector costs cover a broad range of areas, including the non-
" medical costs of alcohol-related crime, motor vehlcle crashes, fire destruc»
tion, and social welfare admm1strat10n

-¢  Minnesota’s non-health sector costs totaled over $228 million in 1991
for a cost of about $52 for every Minnesotan.

¢  Crime- related direct and 1nd1rect costs accounted for 70% of all non- -
khealth sector, Costs. ‘

~ Motor vehicle crashes were the second highest cost category, at one-fourth
of all non—health sector costs. ‘

¢ The costs of pain and suffering resultmg from personal Vlolence and prop—
~ erty destruction cannot be adequately measured

Definition

 Non-health sector costs are ali dlcohol-related costs occurring outaide the health sectdr.
Tﬁese cover a bfoqd mﬁge of areas. Direcf cesis include i)ui)lic and private eaependimres for crifne , property 7
déstmctim due to crime, motor vehicle cfashes (except medlcal cqsts) , fire destruction, and social welfare
- program administration. Indirect costs include the value of lost work productivity of crime victims and
incarcerated criminals due to qlcohol-related offenses (Rice, Kelman, Miller, & Dunmeyer, 1990).

‘Minnesota’s non-health sector costs were est‘im;lted at $228.1 million in 199‘1.

Data and methdds :

The eight non-health sector cost cemponents are:
(1) public criminal justiee sjrstem” o

(2) pri{rate‘legal defense
(3) crime—related property destruction |

(4) motor vehicle Erashes (non’medical costs)
.(5) fire destruction -
: (6‘) social welfare administration

(7) lost work days for victims-of crime

(8) lost work days for incarcerated criminals -

m « . | S - o Minnesqm Department of Health



National non-health sector costs
were applied to the Minnesota popula-
tion using the following formula:

Alcohol-related non-health sector
costs

(US costs/US population)

x Minnesota population

Inflator for 1985 to 1989 cost in-

crease (for indirect costs only)
(Adapted from Shultz et al., 1991)

™

The combined costs for all compo-
nents then yielded the estimated total -
non-health sector costs.

Findings
Alcohol-related 1991 non-health

sector costs in Minnesota totaled
$228.1 million (Table 3.17), or 13% of
all the costs of alcohol use. This trans-
lates to a cost of $52 for every Minne-
sotan in 1991. Although non-health
sector costs are incurred due to the
alcohol consumption of individuals,
many of these costs are paid by society
through publicly funded activities and
programs (e.g., alcohol-related costs of
law enforcement, social welfare admin-
 istration). '

Crime-related direct and indirect
costs accounted for 70% of non-health
sector costs (Table 3.18). Motor ve-
hicle crashes created the next largest
set of costs, at nearly one-fourth of the
total. These include legal/court costs,
insurance administration, and vehicle
damage for crash fatalities, injuries, and
property damage. Fire destruction and
social welfare administration comprised
the remainder of non-health sector
costs.

For more information on these
topics, including additional Minnesota
data, see chapter 4.

3 . Minnesota alcohol-related economic costs

Table 3.17 - Alcohol-related non-health sector
costs, Minnesota, 1991 (in millions of dollars')

Cost Both genderé (%)

DIRECT COSTS?
Crime’ $91.9 (40.3%)
Motor vehicle crashes 55.9 (24.5)
Fire destruction’ 9.9 (4.3)
Social welfare administration 1.9 (0.8)
Subtotél direct costs 159.6 (70.0)

INDIRECT COSTS*

~ Victims of crime 10.1 (4.4)
Incarceration 58.4 (25.6)
Subtotal indirect costs 68.5 (30.0)

TOTAL $228.1

Total cost, per person
(in actual dollars, not millions) : $52

! Numbers may not total exactly due to rounding.
2 Direct costs are the actual dollar value of goods and services

hol-related crime.

defense, and crime-related property destruction.
* Indirect costs are the value of lost economic productivity re-

victims and criminals due to alcohol-related crimes.

Sources: This table was generated using ARDI software (Shultz
etal., 1989) and the 1990 Minnesota population (US Department
of Commerce, 1991). .

associated with alcohol abuse, e.g., property losses due to alco-

3 Includes costs of the public criminal justice system, private legal

lated to alcohol abuse, e.g., the value of lost work time of crime

Issues and limitations

In addition to the general issues
listed in the introduction to this chap-
ter, three areas are of special concern:
(1) the need to utilize more Minnesota
data sources; (2) the relationship of
alcohol to crimes and the assignment
of an alcohol-attributable percentage
to various crimes; and (3) the relative
underdevelopment of non-health sec- -
tor cost estimation techniques com-
pared to other cost categories.

For additional information on the
data and methods, issues, and limitations
regarding non-health sector costs, please
refer to the appendix to this chapter.
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Table 3.18 - k C‘rime krelctéd direct and indirect -
non-health costs, anesofa, 1991 (in millions of -

~ dollars)
DIRECT COSTS:

Crlmmal justice system
' - police protection

- legal and judicial services ,
- federal (Minnesota’s share), state, and

local corrections
" Private legal defense

. Criminal property destruction

Subtotal direct coets: , $91.9
INDIRECT COSTS:

Value of lost work days

for victims of crime \ $10.1

Value of lost work days SR

for incarcerated criminals $58.4

Subtotal indirect costs: $68.5 B

TOTAL $160.4

Sources: Rice et al. (1990), Shulz et ql. (1989), ARDI caleulations

Impllcahons for public
health promotion and

protection.

. Alcohol-related economic costs

affect society at all levels: individual, =

family, community, state, and nation.
These costs may be health-related,

“such as hospital costs or lost productiv- -

ity due to alcohol-associated disease

* and injury; or they may be non-health

costs, such as the alcohol-related costs
of law enforcement.

~ Economic costs-are an indicator of

' the sériousness of public health

problems associated with alcohol

consumption. Reductions in economic

costs can serve as a measure of the
effectiveness of efforts to address this
issue. However, it is important to

‘recognize that in addition to economic
~costs, there are also other compelling

reasons to take action to prevent or
diminish the harmful effects of alcohol

~ use. These include many aspects that -

larger society.

ries, and interpersonal violence. At the

~sive social norms. Community-based
- health promotion is an importarnt and
© promising strategy to meet this chal-

- public health strategies to reduce

_changes in the social environment; -

* merit programs; (5) sound evaluation

“some specific areas where public health

" medical diagnoses will lead to a better

are not readily quantified, such as the
emotional pain suffered by individuals '
and families affected by alcohol-related
problems, and resulting tensions in the

. Alcohol plays a significant role in
the occurrence of many health and
social problems, such as chronic dis-
eases, poor pregnancy outcomes, inju-

same time, resources to address these
problems are limited. Prevention of
alcohol-related problems is compli-
cated and challenged by varied pat-
terns of alcohol use, inconsistent and
unenforced public policy, and permis-

lenge, reduce subsequent costs, and
ultimately free resources to address
other pressing needs. '

Organizations can employ many

alcohol-related costs. These include: ‘
(1) educational efforts to create - -

(2) development of public policies to
encourage responsible choices about
alcohol; (3) professional education and
training; (4) systematic screening and
referral to chemical dependency treat-

of the effectiveness of programs and
policies; and (6) ongoing studies to
understand the scope of the problem
and trends over time.

A review of this chapter points to
actions may identify and reduce alco-
hol-related costs: :

Direct hedlth care: (1) TFraining
health care providers to better recog-
nize and record alcohol involvement in

understanding of where alcohol-related
direct health care costs are the greatest.
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(2) From a cost standpoint, focusing
efforts such as education and alcohol
treatment on young to middle-aged
men will potentially provide the most
savings at the present time. However,
it is important to remember that some
costs associated with women’s alcohol
consumption are measured in other
categories, such as fetal alcohol syn-
drome.

Indirect mortality:‘(I) Injury is the

~ largest cost category. Among injuries,
motor vehicle crashes are the single

most significant contributor to indirect

mortality costs. Efforts to reduce injury
potential, especially drinking and
driving (e.g., stiffer penalties for DW1I
offenses) are public health activities
which may decrease costs in this area.
(2) The highest mortality costs at the
present time are associated with young
males. Media campaigns targeting the
general public, as well as screening -
programs focusing specifically on this
group, may be most effective in reduc-
ing indirect mortality costs.

Indirect morbidity: (1) Morbidity
costs are highest for non-institutional-.
ized males between 35 and 54 years.
Employee assistance and treatment
programs focusing on this group as well
as on the workforce in general may
reduce costs. However, it is important
to note that costs may exaggerate the
relative severity of alcohol-related
~ health problems for this group, since
the earning level of men in this group
is greater than that of women. (2) Be-
cause most alcohol-related costs stem
from lost productivity (indirect mor-
tality and morbidity), employer-based
alcohol treatment programs may be
particularly useful in reducing costs
(see Holder & Cunningham, 1992).
Worksite health promotion efforts
and responsible hosting policies may
provide other ways to reduce alcohol-
related productivity losses. ’

Fetal alcohol syndrome: (1) The

-greatest proportion of fetal alcohol

syndrome (FAS) costs are for
residential care and support of adults
with FAS. Although some assistance
is currently available for children
with FAS through education, health,
and social systems, persons with
alcohol-related birth defects such as
FAS and fetal alcohol effects (FAE)
have additional needs throughout their
lifetime. (2) The extent and costs of -
fetal alcohol exposure need further
clarification. Two areas should be
noted in particular—the need for:

(a) better estimates of the incidence
and prevalence of fetal alcohol
syndrome, and (b) a commonly agreed-
upon definition of fetal alcohol effects.
(3) Reducing the occurrence of FAS
and FAE will reduce their associated
costs. Prevention strategies include
messages from the media and health
care providers encouraging women not
to drink while pregnant or trying to
conceive, screening pregnant women
for chemical use, and linkage of
chemical treatment to family planning
and pregnancy programs.

Non-health sector: (1) Crime-
related costs comprise the highest
proportion of non-health sector costs.
Efforts to clarify the relationship

 between alcohol use and violence will

inform activities designed to reduce
alcohol-related crime. (2) The next
highest category of non-health costs is
motor vehicle crashes. Policies and
programs to reduce drinking and
driving will lower non-health sector
costs, as well as health-related costs.

- Although identification of particu-
lar high-risk groups or activities is one
focus for action, efforts to change

“norms to more responsible alcohol

use throughout the general popula-
tion can affect a broad range of costs.

Minnesota Department of Health
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‘Both approaches are useful, and all three levels of prevention are necessary to re-
duce costs: (1) preventing the occurrence of alcohol-related problems in the first
place; (2) identifying individuals who are just beginning to exhibit alcohol-
related negative consequences and intervening before the problem worsens; and
(3) reducing or eliminating alcohol-related problems once they are underway.

Minnesota Department of Health



Chapter 3 ¢ Appendix

Supplementary Informati
on Economic Cost Calculat

A. Introduction

Previous national cost-of-alcohol studies

Current efforts to quantify the cost of alcohol use are based on cost-of-illness
(COI) estimates that were first developed in the late 1950s (Rice, 1966). A pio-
neer in this field, Rice was among the first to consider alcohol use costs specifi-
cally, and to establish the methods for systematic COI calculations. Subsequent
national and state-level studies have broadened the study of alcohol-related costs
and refined their measurement (Table 3.19).

Three developments in the 1970s led to Berry and Boland’s comprehensive

1977 study of the direct and indirect costs of alcohol consumption: (1) a growing
understanding of alcoholism as a disease rather than as a moral failure, (2) the
formation of the National Institute on Alcohol Abuse and Alcoholism (NJAAA)
in 1970, and (3) increasing use of benefit/cost analysis as a tool for policymaking

* (Berry & Boland, 1977). Hodgson and Meiners (1979) coordinated efforts with a
Public Health Service Task Force on Cost of Illness Studies to standardize COI
guidelines (e.g., specifying methods and cost categories).

In the early 1980s, the Research Triangle Institute (RTI) condueted two major
studies on alcohol, drug abuse, and mental illness (Cruze, Harwood, Kristiansen,
Collins, & Jones, 1981; Harwood et al., 1984). Harwood et al. expanded the meth-
ods with respect to productivity losses, demographics, and fetal alcohol syndrome.

The most recent estimates of the economic cost of alcohol come from the work
of Rice and associates (Rice et al., 1990; Rice et al., 1991b; Rice, 1993). These
~ studies provided cost estimates for alcohol and drug abuse and mental illness for
1985, 1988, and 1990 using data and methods selected to correct some inaccura-
cies evident in the RTI studies.

Although the Rice studies still share many similarities to the RTI studies, use
of some new data and methods resulted in cost estimates for 1985 that were actu-
ally 40% lower than RTI estimates for 1983 and 21% lower than RTI estimates for
1980. Collectively, all of these studies laid the essential groundwork for the esti-
mates presented here.

For more information about previous alcohol cost studies, see the reviews by
Parker et al. (1987) and Shultz et al. (1989). Jarvinen (1988) provides a compre-
hensive review of cost-of-illness literature since 1980, with special emphasis on
alcohol use and drug abuse and mental illness.
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Table 3.19 - Selected Cost of IIIness (COI) stuclles addressmg alcohol use‘ '

Siudy
'Rice (1966)

*Berry and Boland (1977)

Hodgson and Meiners (1979)

o studies based on recommen-

*Cruze, Harwood, - -
Kristiansen, Collins,
-and Jones (1981):

“first Research Triangle
(RTI) Study

Schifrin (1983)

*Harwood, Napohtano,

Kristiansen, and
(Collins (1984):
second Research
Triangle Institute
“(RTI) study

Parkér, Shultz, Gertz,
Jensen, Neider, and

Moen (1985) o
*Rice, Kelman, Miller,

and Dunmeyer (1990) .

Rice, ’Kelman', and .

Miller (1991b)

*Mannfng, Kekeler,b
{ Newhouse, Sloss, and -
- Wasserman (1991)

“Rice (1993)

Purpos

Examine economic costs
of major diseases entities

“in 1963 -

Calculate economic costs

“of alcohol abuse for 1971

Provide guidelines for COI

dations of Public Health Service

Task Force on Cost of Illness Studies

Calculate economic costs of
alcohol and drug abuse and
mental illness - (ADM) )

~for 1977

Review Berry et al 1975 cost -
estimate using methods similar
to those of Berry and Boland

Assess the availability of data

for various cost components

and update 1977 ADM cost

estimates from the 1981 Cruze et al
" RTI study for 1980 data. Provide

estimates for 1981,1982, and .

'1983 by adjusting 1980 costs.

Calculate cost of alcohol abuse - ‘
in Minnesota for 1983

Calculate the cost of alcohol
and drug abuse and mental illness
in 1985, to update 1980
estimates made by RTI,

using improved data and
methodology

Update the 1985 data for
1988 (more limited

data than in the larger study
using 1985 data)

- Calculate the external costs-of

three poor health habits: :

-smoking, heavy drinking
(2+ reported drinks/day),

and not exercising

Updat'ev,1985/ cost data for
1990 (by multiplying the

- 1985 cost estimates by the

percent changes in socio-economic
indexes from 1985 to 1990)

‘ Innovuhon]s) :

Formalized procedures for
systematic COI calculations
and included some costs of
alcohol-related diseases

First comprehensive study
of economic costs of alcohol abuse

Standardized the COI study
guidelines, providing methodological
framework for future studies

One of the first studies to utilize
the Public Health Service Guidelines

~for Cost-of-Illness Studies, and the
first study to apply common method-

ology. and categories to all
three ADM disorders

Corrected for some omissions in
Berry and Boland. estimation

Productivity loss estimation
improved, fetal alcohol syndrome
costs added, improved data collectlon
and analys1s

Comprehensive state study

- following PHS Task Force COI

Guidelines and RTI methodology

‘New data sources and methodologies

for direct health care costs and
morbidity, replacing ones which
may have led to overstatement of
costs in past studies

Estimated cost

Alcohol-related
diseases included
in mental disorder
costs .

$31.4 billion
(1971 dollars)

No estimate

- $49.4 billion -

(1977 dollars)

$73 biilion
(1975 dollars)

$89.5 billion
(1980 dollars)

$116.7 billion
(1983 dollars)

$0.68 billion to
$1.95 billion
(1983 dollars)

$70.3 billion

(1985 dollars) -

$85.8 billion
- (1988 dollars)

" Lifetime external

costs of excess -
drinking are

-$42,000 per
_heavy drinker

(5% discount rate).

$98.6 billien
(1990 dollars)

LAl studles except Parker et al. estabhshed costs for the US population. The Parker et al study establlshed costs

for Minnesota.

* Major national study of alcohol use costs. All of these major studles use a six percent discount rate for indirect mortahty costs.
Sources All studles described above, and Cook (1984), Parke'r etal: (1985 ) Shultz etal. (1991)
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Previous state studies

A number of state-level studies of
the extent and cost of alcohol use have
been done using cost-of-illness meth-
ods. As mentioned previously, Parker
et al. issued a report on 1983 alcohol-
related costs in Minnesota (1985).
Sacks and Sikes (1987) estimated costs
for the state of Georgia. Wisconsin and
California conducted studies using -
Alcohol-Related Disease Impact
(ARDI) software, also used in this
study. The Wisconsin Department of
Health and Social Services estimated
alcohol-related costs in 1988 to total
$1.47 billion (Centers for Disease Con-
trol, 1990). The California Depart-
ment of Health Services used ARDI
software to determine alcohol-related

mortality in California from 1980 to
1989 (Sutocky, Shultz, & Kizer, 1993).

Issues involved in measuring
the cost of alcohol use

Individual costs and social costs

When alcohol cost studies are used
- for policymaking purposes, it is impor-
tant to distinguish between the costs
that fall upon the individual alcohol
user (“internal” costs, such as the pro-
portion of alcohol treatment paid for

by the individual), and the involuntary

costs imposed on society (“social” or
“external” costs, such as the loss of life
of a pedestrian hit by a drunk

~ driver).® ‘

Economists and policymakers are
primarily concerned with external
costs when addressing alcohol use
(Cook, 1984; Manning, Keeler,
Newhouse, Sloss, & Wasserman,
1991). Internal costs are viewed by
- economists as being incurred as the
result of an individual’s free choice,
and as such, are paid for by the indi-
vidual and are not a primary concern
for policymaking.

3 - Minnesota alcohol-related economic costs: Appendix

This perspective differs consider-
ably from a public health perspective.
Public health generally focuses on
problems based on their health impact
on a population, more than on whom
the cost burden falls.

Although the costs in this study
are not categorized as external or inter-
nal, some items can be clearly identi-
fied as external costs. An example of
an external cost is the expenditure for
social welfare administration for alco-

~ hol-related temporary disability. This is

an external cost because it is borne by
taxpayers, not by the individual.

There are a number of additional
critical conceptual and estimation is-
sues involved in the measurement and
interpretation of the costs of alcohol -
use. These issues are discussed in the

Rice et al. (1990) and Shultz et al.

- (1989) and are summarized briefly

here.

Conceptual issues

Human capital valuation of life: There
are two commonly used approaches to

placing an economic value on human

life—the human capital approach and
the willingness-to-pay approach. The
human capital approach, which values
an individual’s life by his or her pro-
duction potential in the labor market,
is usually used for cost-of-illness studies
and was chosen to calculate the indi-
rect mortality figures in this study.
Although it is comparatively easy to
use, this approach must be used with
caution since it equates earnings with
productivity and undervalues the
worth of persons whose wages reflect
labor market wage discrimination.’

On the other hand, the willingness-
to-pay approach measures the amount

‘that all affected persons would be will-
ing to pay for changes to reduce the

probability of death from a particular
disease (Schelling, 1968). This method
is not widely accepted in COI studies.
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Prevalence and incidence approaches:
Prevalence studies such as this one

provide an estimate of the disease costs

incurred over a period of time, usually
a year, regardless of the time of disease
onset. For a given year, therefore,
prevalence costs measure costs for that :
year alone, for all individuals with a
disease regardless of date of onset. In
contrast, incidence costs measure life-
time costs of a disease, but only for the
individuals who were diagnosed in the -
'given year of study. '

Estimation issues

Each of the following issues must.
be addressed in any effort to estimate:
the cost of alcohol use. Where some
items are difficult or impossible to
quantify, it is important to recognize
their omission from cost calculations.

- Decfsiohs about how to resolve the
issues listed below will influence subse- -
quent cost estimates.

- Psychosocial costs: Quality of life
 indicators are difficult to quantify.
Psychosocial costs, such as the suffering
of an individual with alcohol-related
problems or the family of the indi-
vidual, are currently not included in
economic cost estimates.

Reduced productivity: Society loses
some production from members of the
labor force who are impaired due to -

alcohol use. Lost productivity is diffi-
cult to estimate because data are not
collected on what is not produced
(Rice et al., 1990). Reduced productiv-
ity is commonly assessed by taking the
difference in earnings between groups
based on alcohol consumption patterns
and adjusting for relevant demographic
factors. ‘

* The value of household labor: House-
hold labor is evaluated as the estimated.
“market value of the labor of homemak-
ers, who are not officially in the labor
force. This value has been measured in

various ways. This study uses a method
that measures average time inputs for
household tasks and assigns the pre- -

vailing wage rate for similar tasks per-

formed in the work force (Peskin,
1984). 7

Earnings: Earnings are used as a
measure of the productivity of indi-
viduals and groups; their use may un-

“der- or overestimate the productivity
- losses associated with alcohol-related

problems. Also, the use of average
earnings for people suffering from
diseases that disproportionately affect
certain socioeconomic groups may lead
to estimation errors.

Non-market use of resources: Non-
market resources are the services
provided by relatives, friends, and
volunteers who receive no monetary
compensation for their care of indi-
viduals with alcohol-related problems.
Few studies estimate the value of such
services. i

“Discount rate: Employed in the

‘calculation of indirect mortality, this is
“the percentage used to reduce the
arithmetic sum of future earnings to its

present dollar value. Several rates are

usually used in order to yield various

cost estimates under different eco-
nomic assumptions. This study uses a

" 4% discount rate, as did the Parker et

al. report (1985) on Minnesota’s alco-
hol-related costs in 1983.

Consumption of goods and services:
In some estimates of morbidity and
mortality, the consumption of goods

- and services by an individual has been
subtracted from the individual’s output
~ (productivity). However, in most cur-

rent studies, including this one, con-
sumption is not subtracted from output
(measured by earnings)-

Costs versus charges: Direct cost
estimates are based on either the cost
of a good or service, or the-amount
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actually charged for a good or service.
Largely for convenience, charge data
are usually used in COI studies.

Transfer payments: These are pay-

ments which are shifted from one seg- -

~ment of society to another (e.g.,
disability payments). Transfer pay-
ments are not considered in the costs
of morbidity and mortality, because
they do not represent actual losses or
gains to society’s resources, but rather a
reallocation of them.

Non-health related costs: These are
costs associated with alcohol use in
addition to direct health care, indirect
- mortality, and indirect morbidity costs.
Non-health related costs include direct
and indirect costs for such items as
crime, motor vehicle crashes, fire
destruction, and social welfare
administration. This is the newest
cost category to be included in
alcohol-related cost-of-illness
studies. Non-health related costs
have been estimated since the
adoption of the Public Health
Service Guidelines for Cost of Illness

Studies (Hodgson & Meiners, 1979).

Limitations of cost estimation

Several authors have addressed the
limitations -of cost-of-illness studies in
general (Cook, 1984; Heien &
Pittman, 1989; Hodgson, 1983; Parker
et al., 1987). Gordis (USDHHS, 1991)
notes two major problems important to
studies of the cost of alcohol use in
particular: ‘

(1) It is often hard to establish
alcohol use as a cause of the problem in
question, and not just an associated
factor.

(2) Many alcohol use costs cannot
~be measured directly, especially the

costs of lost productivity due to illness,

injury, or death.
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~ Other limitations include the fol-
lowing:

(3) Cost calculations may be com-
plicated by “comorbidity” (concurrent
diagnoses), in which alcohol and drug
abuse and mental illness (ADM) disor-
ders play a secondary role to other di-
agnoses, and by “overlap,” in which
ADM disorders occur together (Rice &

- Kelman, 1989). The Rice et al. 1990

study attempted to deal with this issue
(see “Direct costs” section).

(4) Cost calculations are based on
alcohol-attributable fractions, which
are only “best estimates” of the rela-
tionship of alcohol to morbidity, mor-
tality, and social problems such as
crime.

(5) Little attention has been paid
to the issue of possible savings to soci-
ety due to premature death of chronic
alcohol users. As Cook (1984) notes,
chronic heavy users may incur high
medical and disability costs, much of

. which is paid for by third parties
through social welfare programs and

private insurance. Whether such social
savings exist is a question that remains
to be thoroughly investigated. Re-
search of these possible social cost
savings would not minimize ihe trag-
edy of premature loss of human life due
to alcohol-related problems. Rather, it
would be an attempt to make cost stud-
ies more accurate.

(6) To date, it appears that no
economic estimates have been made to
evaluate the possible beneficial effects
of alcohol consumption, such as the

_ reduced risk of cardiovascular disease
associated with moderate drinking.

Although cost studies have focused on
the costs of alcohol-related problems,
inclusion of economic benefits of mod-
erate use have not traditionally been
reflected in cost figures.
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(7) Cost of illness studies have been used to indicate the magnitude of the
‘economic burden of illness as well as to assess social preferences regarding public
policy (Hodgson, 1983). Economists disagree about the use of alcohol cost studies

as a basis for policymaking. While Heien and Pittman (1989) and Cohodes (1982)

state that alcohol cost estimates are inaccurate and inappropriate for policymaking,

others believe that the estimates can be relevant to policy if their limitations are
understood and they are not used as the sole basis for making policy decisions .
(USDHHS, 1991). Cook (1984 p. 65) reports that most economists who have
studied alcohol- related problems believe that “the most appropriate use of eco-
nomic cost estimates is in the context of evaluating a specific, well- defined govern-

ment action or program, rather than asa dev1ce for indicating the overall impact

of alcohol abuse on soc1ety

Desplte these limitations, this report uses the bést models and methods avail-
-able to provide an estimate of the magnitude of alcohol use in Minnesota and the
 relative importance of various alcohol-related d1seases, injuries, and costs which
place a burden on the populatlon of anesota \

Comparability of cost estimates in this study and the 1985 -
- Minnesota reporf :

Parker et al. (1985) e’stimated the total cost of alcohol abuse in Minnesota in
1983 to range from $0.68 billion to $1.95 billion (1983 dollars). This study esti-
mated the total cost for 1991 to be about $1.74 billion (1989 dollars).® Although
the previous and current studies used similar cost categories, it is difficult to com-
pare these two sets of estimates for several reasons, described below.

~ The 1985 Minnesota study used guidelines set forth in calculatlons by the Re-
search Trlangle Institute (Cruze et al., 1981 Harwood et al., 1984) and the US-
Public Health Service (National Center for Health Statistics, 1981). Parker et al. -

obtalned almost all the data for their cost calculations directly from anesota

~-sources such as state agencies and health providers, whereas the current study uses = -

a combination of state and national data (see “Data and methods of calculation”

below).

The ARDI software used in the current calculatlons was not avallable at the

" time of Parker and colleagues’ 1985 study. Some of the methods developed for the
Parker et al. study were used in the creation of ARDI by Shultz, Parker, and Rice,
particularly the selection of diagnoses and alcohol-attributable fractions to include
in calculations. Additionally, ARDI software incorporates new data sources and

methods used in the national cost study by Rice et al. (1990), which was designed

to improve on the Research Triangle Institute data and methods.

Because the national cost data used by ARDI software are for years prior to
11991 (the year of this study), adjustments were made using appropriate cost infla-
tors. Likewise, many of the costs for the Parker et al. study (1985) were 1980 esti- -
’m'ates, inflated to 1983 values. Any comparison of the two studies depends in part
on the assumption that accurate inflators have been used to adjust values’ properly

In addition to the data and methodological differences described above and in
the following sections of this chapter, comparison of the two Minnesota studies is -
complicated for these reasons: ‘ -
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~ Some alcohol-related disease categories have been added since the 1985
Parker et al. study (see chapter 2).

* Some of the alcohol-attributable fractions have changed, due to new
information.

* Alcohol-related child abuse costs were estimated in the Parker et al.
study, but were not estimated in the current study. This hard-to-estimate
cost category was not incorporated into the ARDI software used to
calculate the current estimates.’

Each of the differences between the data sources and methods of the two Min-
nesota studies could affect the direction (lower or higher cost) and magnitude (ma-
jor or minor effect) of cost estimates. For example, the use of hospital discharge
records for direct health care cost calculations in the current study led to a lower
cost estimate than would likely have been obtained using the methods for the 1983
cost calculations (see Direct costs section for details). 7

Also, the addition of new alcohol-related disease categories to the 1991 esti-
‘mate increased the cost estimate, as did the higher values for alcohol-attributable -
fractions (AAFs) of some diseases and injuries. On the other hand, the AAFs for
some diseases and injuries were lower in 1991 compared to 1983. This, along with
the omission by ARDI software of an estimated alcohol-related cost of child abuse,
would lead to lower 1991 costs than would otherwise be obtained.

As a consequence of the differences between the 1985 study and this study, the
cost figures are not comparable and should not be used to estimate changes in costs
over the time period under consideration.

~ For more information on the development of ARD], see the Introduction to
this report. More information on the comparability of the current ARDI-based |
estimates to the 1985 Parker et al. study can be found within the separate cost
category sections. '

B. Direct Health Care Costs

Definition
Alcohol-related direct health care costs are the costs of detection, treatment,
and rehabilitation of people with alcohol-related diseases and injuries.

Direct health care costs fall within two main groups: treatment costs by pro-
viders, and associated support costs. Treatment costs are classified by the type of
provider offering care. “Treatment” refers both to medical care provided for alco-
hol-related diseases and injuries, as well as chemical dependency treatment for
alcohol use. The general descriptor “treatment costs” includes detection, treat-
ment, and rehabilitation. “Support costs” are the costs of research, training, admin-

~ istration, and private health insurance associated with detection, treatment, and
rehabilitation.
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The Alcohol-Related Disease Im-
pact (ARDI) software (Shultz et al.,
:1989) used to generate the figures in
this report, as well as the study by Rice
etal. (1990) on which it is based, do

"not specifically address prevention

“costs. However, some of the treatment

" activities for which costs were calcu-
lated may also include prevention ef-
forts. This is especially true for efforts

_ to curtail or prevent further alcohol use

among individuals in treatment, or to
prevent relapse of former alcoholics
who have undergone treatment.

The six treatment cost classes are:
hospitals, specialty institutions such as °
freestanding (non-hospital-based)

- chemical dependency treatment cen-
ters, office-based physicians, nursing

“homes, other professional services, and
federal providers. o

These treatment costs are de-
scribed below: The definitions are
based on the study by Rice et al.
(1990) and definitions used by the
Health Care Financing Administration
(“Revisions to the National,” 1990).

(1)’Hospifals = costs for hospital

stays in which the discharge listed al-
cohol abuse as a primary or secondary -
1 (second-to-fifth-listed) diagnosis. Pri-

mary diagnoses include conditions that

are 100% alcohol-attributable, such as
alcohol poisoning. Secondary diag-
noses are those diagnoses that indicate
some alcohol involvement (Rice and
Kelman, 1989). An example is a pa-
_tient who is treated for an injury, but
- who requires an extra day of hospital-
ization due to additional treatment
needs arising from a history of exces-
sive alcohol consumption by the pa-
tient. For secondary diagnoses, costs
are counted for alcohol-related extra
~days of care beyond the average hospi-
tal stay (US Department of Health and
Human Services [USDHHS], 1991).

(2) Specialty institutiéns = alcohol-

related costs for the care of people with -

alcohol problems in institutions such as
freestanding alcohol, drug and mental
health care organizations.

(3) Ofﬁ'ee—based physicians = cﬁosts of

‘visits to office-based physicians, includ-
- ing psychiatrists, for alcohol-related

diagnoses. These costs also include
visits by office-based physicians to pa-

‘tients hospitalized with alcohol-related
diagnoses. ‘ '

(4) Nursing homes = costs for nurs-
'ing home residents with a primary or

secondary alcohol-related diagnosis.

‘These costs are measured as the annual
~ expenditures for residents who are in

nursing homes due to alcohol disorders.

(5) Othév‘ professionalsahd home
health care = costs of professional ser--
vices provided to individuals with alco-

-hol-related problems by office-based"
* professionals such as psychologists and

social workers. Home health care costs
are also included. The costs of services
by hospital and nursing home profes-
sional staff are not included here, but -
are under the costs of care in those

settings.

(6) Federal providers = costs for care

- provided to people with alcohol-re-

lated problems by the Veterans Ad-
ministration; the Army, Navy, and Air

. Force;1° gﬁd the Indian Health Service.

Support costs include the follow- -
ing:

( 7) Federal expenditures for medical |

" and health services research = alcohol-

related research expenditures by the

Substance Abuse and Mental Health

Services Administration (SAMHSA)!
~and the Veterans Administration

(VA). The SAMHSA expenditures are

the alcohol-related research items des-

. ignated in its budget. The VA alcohol-

related research expenditures are a
proportion of total VA research expen-
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ditures, based on the percentage of
total VA hospital costs that are repre-
sented by alcohol-related concerns.

(8) Specialized training for physicians
and nurses = costs of training physi-

“cians and nurses to treat alcohol prob-

lems. These costs are a proportion of
the private sector funds spent for un- -
dergraduate and graduate medical edu-
cation and baccalaureate degree
nursing programs, and public sector
training funds from SAMHSA and the
VA. The proportion of private funds
for physicians’ training is based on the

- number of alcohol-related visits to
office-based physicians as a percentage
of total visits. The proportion of pri-
vate funds for nurses’ training is based
on the costs of alcohol-related inpa-
tient and ambulatory care as a percentage
of the total cost of these services. The
proportions of SAMHSA and VA train-
ing are obtained in the same way as the
research expenditures described in (7).

(9) Program administration and net
costs of private health insurance = alco-
hol-related costs for public and philan-
thropic health program administration
and the net costs of private health

-insurance.

Data and methods

Hospital stays, office-based .
physicians, nursing homes, and other
professional services

Health Care Financing Adminis-
tration (HCFA) 1989 Minnesota-spe-
cific data were used for the costs of
hospital stays, office-based physicians,
nursing homes, and other professional
services (HCFA, 1992). Alcohol-Re-
lated Disease Impact software (ARDI)
was then used to calculate the propor-
~ tion of these Minnesota costs that are
alcohol-related, based on alcohol-re-
lated proportions of national costs esti-

mated by Rice et al. (1990).

3 - Minnesota alcohol-related economic costs: Appendix

The Rice et al. study primarily
utilized the following sources to deter-
mine alcohol-related proportions: (1)
Hospital costs—National Hospital
Discharge Survey data. (2) Office-
based physicians—National Ambula-
tory Care Survey. (3) Nursing
homes—National Nursing Home Sur-
vey. (4) Other professional services—
communications from the American
Psychological Association and the
American Council of Social Workers.
A complete discussion of data sources,
methods, and references is available in
the Rice et al. report. For the four
items listed above, only the nationally-
derived alcohol-related proportions
(not national costs) were used in the
ARDI calculations for Minnesota,
since state-specific cost figures were

available.

In summary, alcohol-related direct

" health care costs for these four sources

of treatment were estimated as follows:

Direct health care costs
(for hospitals, office-based physicians, nurs-
ing homes, and other professional services)
= Total 1989 state cost for each component

x National estimate of the alcohol-related
proportion of each cost

(Adapted from Shultz et al., 1991)

‘Specialty institutions, federal

providers, and support

For the remaining three direct
health care cost components—
specialty institutions, federal providers,
and support costs—Minnesota-specific
HCFA cost data were not available, so
both the national cost data as well as
national alcohol-related proportions
were used.!?

The 1985 alcohol-related national
costs for specialty institutions, federal
providers, and support were estimated

by Rice et al. (1990). The costs for

 these three components were employed
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in ARDI software and inflated to 1989
levels, using the 1.44 ratio of 1989 to
1985 national personal health care
expenditures (Lazenby & Letsch,
1990). Costs were inflated to 1989

levels to be consistent with the Minne-

sota-specific data described in theé pre-
vious paragraphs. A proportion of the

- alcohol-related national costs for these
| three items was then attributed to the

state population of Minnesota. These
costs were then distributed across the

“population by age and gender.

" The costs for these three treatment

- sources were therefore calculated for

each component source, by ﬁve—year
age and gender stratum, as follows

Direct health care costs

(for specialty institutions federal
providers, and support) - :

= (Total 1985 US alcoholfrelated direct
health care cost for each component/
US population)

x Minnesota population - -

x - Inflator for 1989:1985 costs
(Adapted f'rom Shultzetal., 1991)

- Specialty institution costs in the

Rice study were based on (1) National -
Institute of Mental Health data, which

provides numbers of alcohol-related

‘ discharges; and (2) the National Drug v
and Alcohol Abuse Treatment Utiliza-

tion Survey, from the National Insti-

- tute on Alcohol Abuse and Alcoholism.

- The costs for federal providers were

~ based on estimates by Harwood,

‘Napolitano, Kristiansen, and Collins .
(1984), inflated to 1985 values for the

" Rice study."The Harwood study used

data from the Veterans Administra-
tion, the Department of Defense, and
the Indian Health Service. ‘

Support cOsts wererobtai,ned from

various sources, including the budget of
the United States, journal reports of

physician.and 'health‘professional\ ‘
training costs, and figures from the
Health Care Financing Administration

(Rice et al., 1990; Shultz et al., 1989).

The data sources and inflators for

direct health care components are sum-

marized in Table 3.4 (see Introduction

 to this chapter).

It should be noted that state-level
data on the costs of chemical depen-
dency treatment are available through

“the Minnesota Department of Human .-

Services (DHS, 1993). Due to software
limitations, these data were not used in
the ARDI softwate cost calculations for

this report, but are presented below for

comparative purposes.

The DHS reported that $49 6 mil-
lion of public funds were expended for
chemical dependency treatment in

" Minnesota in the 1991 calendar year.

Public funds covered about half of all
clients treated, so this figure could be
doubled to give an approximate total

~ for public and private treatment costs.
Of the public expenditures, 61.5% was -

for alcohol abuse or alcohol depen-

dence only, 6.8% was expended for »

drug abuse or dependence only, and
31.7% was for both alcohol and drug
abuse or dependence.

‘Primary treatment in freestanding

and regional treatment centers was the -
‘most common, at 45.3% of public ex-

penditures. Hospital-based treatment

‘accounted for 19.8%, and treatment in

halfway houses totaled 18.3%. Non-

hospital-based extended care ac- -
counted for 16.6% of the total.

For a description of the programs
and budgets of all state agencies with
drug or alcohol-related activities as of
November 1992, see the 1993 biennial
report of the Minnesota Department of

- Human Services Chemical Depen-
, depcy"DivisiQn (1994).
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Issues and limitations

As noted earlier, this study builds
on several earlier cost-of-illness studies,
but the 1991 Minnesota direct health
care costs reported here are clearly.
estimates for several reasons. Perhaps
most important is that they use a vari-
ety of state-specific and national cost
tigures, and apply nationally-derived -
~ alcohol-related proportions to these

cost figures. The advantages of using
national data are that it is time- and
labor-efficient, and that some of the
data do not exist at the state level
(Shulez et al., 1989). However, when
reliable and available, state-level data
presumably provide more precise state
cost estimates.

Another issue in the ARDI direct .
health care cost estimates of this study
is the range of dates used for the vari-
ous demographic and cost figures. Al-
though 1991 is the designated year for
all estimates in this report, only the

state mortality figures are for 1991. The

data used in the calculation of direct

~ health care costs come from 1990 Min-
nesota population figures, 1989 Minne-
sota cost figures, and 1985 national
costs inflated to 1989 levels. These
were the most recent cost data avail-
able at the time of the calculations.

Other limitations include the fol-
lowing: ‘

* (1) Hospital discharge records may
not be a valid indicator of the propor-
tion of hospital costs that are alcohol-

related (USDHHS, 1991, p. 2): o

“[The use of hospital discharge records] -

may underestimate treatment costs
because 'alcohol involvement often- is
undiagnosed or unreported in hospital
discharge records (Moore etal.; 1989),
and because medical conditions that
-researchers use as indicators of alcohol
abuse in an individual (e.g., alcoholic
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cirrhosis of the liver) represent only a
portion of those conditions that might be
caused by alcohol abuse. An example of
relevant information often not reflected
in hospital discharge records is the role of
alcohol in the occurrence of many
injuries.”

Despite these concerns, hospital
discharge records may provide more
comprehensive documentation than
the previous method, in which alco-
hol-related cost estimates were based
on the proportions of diseases that
were deemed to be alcohol-related

- (Rice, Kelman, & Miller, 1991a).

(2) The costs incurred by family
members and friends are not included
in direct cost figures. For example, the
costs of transporting patients to and
from health providers is not tallied into
direct health costs (Hodgson, 1983).

(3).The total estimated direct
health care cost in this study equals
$178.6 million. This figure is less
than the estimated direct health care
cost of $211 million for Minnesota in
1983 (Parker et al., 1985). There are a
number of possible explanations for
this. The most likely reason is that the
data sources and methods have
changed significantly since the previ-
ous study was done. ‘

The previous study used almost all
Minnesota-specific figures, but the
current study uses a combination of
Minnesota and national data. A few
categories, such as dental costs, were
included in the previous study but are
not in the current one, due to the fact
that they are not included in the data
available in ARDI software.

The methods also differs between
the two studies. The previous Minne-
sota study was based on the Research
Triangle Institute (RTI) methods
(Harwood et al., 1984) The current
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study used the methods developed by
Rice et al., which calculates national
direct health costs for 1985 to be only -
two-thirds the value of the 1983 costs
calculated by the RTT study (Rice et
al., ,1;990). Much of this decrease was
due to the use of hospital discharge
data, described above. Likewise, the
apparent decrease in Minnesota’s
1991 costs may reflect this’ change in
methods

(4) Preventlon COsts are not ex-

plicitly addressed in the calculation of »

direct health care costs. It would be
-useful to have better delineation and

estimates of alcohol-related prevention -

costs, in-order to determine their pro-
portion of total costs and their rela-
tionship to other cost components.

- Drug a/n‘d'alcohol‘—‘related preven-
tion’efforts of Mirinesota state agencies
are described in the Minnesota Depart-
ment of Human Services Chemical
“Dependency Division b1enmal report

(DHS 1994)

Indlrect Mortallty
Costs ~

Data and methbds :

' For each alcohol related diagnosis,
1991 Minnesota mortahty data were -
entered into ARDI software for men

~and women by ﬁve—year age groups

~ (Minnesota Center for Health Statis-

" tics, 1992). An alcohol-attributable -
fraction for each diagnosis was multi-
plied by the number of deaths in each

~ age- and gender-specific diagnostic

group (see chapter 2).

4 The resulting number of alcohol-
related deaths in each of these groups
was then multiplied by the expected
future earnings for the years these indi-
viduals would have worked.* The lost
‘earnings were then totaled across all

age and gender gfopps for all diagnoses, |
- to yield an overall estimate of the lost

productivity in 1991 due to alcohol-
related deaths. A

- In other words, for each five-year

- age and gender group in each diagnosis:*

Alcohol-related indirect mortality costs
= Minnesota deaths

'x AAF x PVEE x Inflator,
~ where AAF - -
= alcohol-attributable fractlon of deaths, -

and PVFE

= present value of future earnmgs

(Adapted from Shultz et al.;, 1991) -

Expected future earnings figures
were from calculations by Rice,

" Kelman, Miller, Dunmeyer (1990).

Rice et al. accounted for differing life

expectancies for each five-year age and

gender group, as well as variable earn-

‘ings and labor force | participation rates .

throughout life stages. These estimated
future annual earnings were calculated
to life expectancy, assuming a 1% an-

- nual increase in productivity and an

average rate of inflation.

The discount rate and the present

~ value of future earnmgs

Because this study is concerned

- with estimating the costs of alcohol use
- - in the year 1991, the projected value of

lost earnings in the years after 1991

(for a person who died in 1991) should ‘

be converted to its value in 1991 dol-
lars. This process of converting the
value of future earnings to its current
value is known as “discounting.” It is

. necessary to discount future earnings to

their “present value” because the value

of money generally increases over time. -
-For example, $100 invested at 4% in-
- terest in 1991 would be worth $104 in

1992. Therefore, the value of future
earnings for a person in each age and

- gender diagnostic subgroup was dis-
* counted to its present value. These
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discounted earnings were then summed
together to obtain the overall indirect
mortality cost for 1991.

Future earnings in this study were
actually discounted to 1989 dollars
instead of 1991 dollars. This enabled
more direct comparison to other cost
categories (e.g., direct health care), -
which used 1989 cost data.!* Because
the mortality data were for 1991, the
cost estimates are presented here as the
costs for 1991. However, the true cost
- figure for 1991 might have been some-
what different since economic data for
1989 rather than 1991 were used here.

A 4% discount rate was used here,
as in the previous Minnesota cost study
(Parker et al., 1985). The higher the
discount rate, the lower the present
value will be. A lower present value

means a more conservative estimate of -

the indirect mortality costs. The
present value of lifetime earnings cal-
culated at a 4% discount rate is pre-
sented in Table 3.20. If a 6% rate had
been used, the total indirect mortality
cost for 1991 would have been $311.2
million, instead of $393.3 million at a
4% rate. ’ '

Issues and limitations

The following points address some
of the major issues and limitations of -
indirect mortality cost estimates.

1. Use of human capital method to
measure the cost of a premature death due
to alcohol use. Cost of illness studies
such as this one require the use of some
measure of the cost of a life lost. Al-
though attempting to put a value on
human life is admittedly crude and
controversial, it is viewed as a neces-
~ sary part of cost estimates. The “human
capital” approach is the most com-

- monly accepted way to measure the
cost of a premature death. The human

capital method puts a value on the lost ~

productivity of a person by estimating
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the person’s future earnings lost due to
his or her premature death.

Although it is easier to use than
other methods, the human capital ap-
proach has some major limitations,
including the following: (a) it equates
earnings with productivity, when in
fact these may not be equivalent;

Table 3.20 - Present value of future lifetime
earnings by age and gender, discounted at 4%,
Minnesota, 1989’

Age

category - - Males Females
04 ‘ 509,108 412,595
5.9 581,794 471,285
- 10-14 674,343 546,064
15-19 772,325 618,398
20-24 835,162 647,899
25-29 839,658 624,981
30-34 803,746 575,452
35-39 731,918 509,485
40-44 628,338 435,182
45-49 - 504,506 357,592
50-54 371,255 279,353
55.59 239,365 202,889
60-64 121,946 131,413
- 65-69 48,024 75,428
70-74 21477 40,984
75-79 - 10,509 21,109
80-84 5,262 10,264
85+ 1,615 2,588

1 These 1989 values are based on 1985 figures from ARDI
software. The 1985 figures were inflated to 1989 levels
using a factor of 1.12, the ratio of 1989 to 1985 earnings
(US Department of Labor, 1992). Levels for 1989 were
used in order to be consistent with Minnesota direct
health cost figures, the majority of which were for 1989.
The application of these 1989 values to the 1991 mortal-
ity data used in this report may lead to a different estimate
than would have been projected using 1991 present values
of future lifetime earnings. ‘ :

Sources: Rice et al. (1990) and ARDI software (Shultz et al.,
1989)
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(b) it undervalues the worth of groups
of people who may be experiencing
wage discrimination; and (c) it under-
values the contributions of retired
people and people not ;eceivihg wages
or salaries for. their work (e.g., home-
makers and Voluntéers). ARDI soft- -

‘ware includes a monetary value for the

work of homemakers.’

-In addition to the above consider-
ations, it is important to note that the
* use of lost earnings as a measure of the
~ cost of a death leads to-a much higher
value resulting from the death of a -

_younger person than a middle-aged or 3

older person."” The human capltal ap-
proach is only one way to measure the
‘ cost of the loss of a hfe——qther mea-

* sures might weight costs differently
with regard to the age of the person.

2. Choice of a discount rate. The
“choice of a discount rate depends on
assumptions about changes in the value
of money over time. It might be more
useful to present a range of indirect
mortality cost figures using various
discount rates. Most natiéhal studies

‘have used a 6% rate (see Introduction, -

* chapter 3). This study used a 4% rate
(see-discussion in “Data and methods”
" in this appendix).

3. Application-of a single alcohol-

attributable fraétion'to all age and gender

categories. For most of the alcohol-
 related diagnoses, the alcohol-attribut-

able fraction (AAF) is neither age- nor

\ gender-specific. Applying a single AAF

for deaths at all ages tends to underesti- -

‘mate alcohol-related indirect mortality
costs (Shultz et al., 1989). ‘

4. Variation in alcohol—related con-
sumption and mortality across occupa-
tions. Alcohol consumption and -
alcohol-related deaths vary by occu-

pational group. Parker and Harford -

- (1992) found that percentages of
drinkers were generally higher among

workers in white-collar occupations
than in blue-collar occupations, but

that drinkers in blue-collar occupations |

tended to drink more alcohol than -

. those in white-collar work.

Brooks and Harford (1992) found

that alcohol-related mortality differs

significantly by occupational group for

various causes of death, but that the

~ highest alcohol related mortality

generally occurs among blue- collar )
workers. (See chapter 1 for more -

. information on occupational

drinking patterns in Minnesota.) =

The ARDI software used in this
study calculates earnings losses using

-average earnings for age and gender

- groups, so if the deaths in any group
occur disproportionately among people

~ with higher- or lower-than average k'

earnings, those estimates would be
under— ‘or overestimated.

Indlrect Morblclli'y
Cosl's

Data ’cmd .methods

Indirect morbidity costs were cal-
_culated for both non-institutionalized

and institutionalized people. Institu-’

' tionalized individuals include residents

of nursing homes and state and county

“mental hospltals (Rlce et al., 1990).

Data sources included the 1990
Census (US Department of Commerce,
1991) for Minnesota population fig- -

ures; and Rice et ;;1.~(1990) for alcohol- |
- related income loss percentages and 7
average income levels. The 1985 in- o

come levels in the Rice study were
adjusted to 1989 levels by using an

~ earnings inflator of 1.12. This inflator

represents the ratio of 1989 to 1985
average earnings in the United States

- (US Department of Labor, 1992)." -

Minnesota Department of Health
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Because this is a study of 1991 .. .
‘ ~ Estimating the percentage of income
“costs, the use of 1990 Census data and lost through alcohol abuse.

1989 cost figures likely led to a differ-
ent estimate of costs than would have
been obtained if all 1991 data had been
available. (For data sources and ad-
justments used, see Table 3.4.) .

The estimation of the percentage of income
lost for a person who abused alcohol is
developed from information about the past
timing and duration of the disorder and an
estimation of the person’s likely income,

To determine indirect morbidity had he or she not abused alcohol. . . Briefly,
costs for non-institutionalized people, 4 timing model (which yields a present
ARDI software multiplied the follow- value of lost income based on one’s past
ing four factors for Minnesotans by age drinkinghistory) was developed to estimate
and gender group (e.g., 18-24 year-old the rate of earnings impairment

females, etc.): (1) the total population
in the group, (2) the estimated per-
centage of that group who abuse alco-
hol, (3) the average income for a

" person in that group, and (4) the esti-
mated percentage of income that is lost
by each individual in the group as a
result of his or her alcohol abuse. The
four-factor products for each age and
gender group were then summed to
yield the total indirect morbidity costs
for Minnesota.

(percentage of income loss) , and this rate
was applied to average incomes by age and
gender. For persons not employed outside
the home, a value for household work was
calculated, and the rate of impairment
was applied to that value. The maximum
likelihood estimation measures the

“maximum lifetime-effect of alcohol abuse
based onaperson’s currentincome, taking
into account the timing and duration of
the disorder. (Rice, Kelman, & Miller,
1991a, p. 309)

Expressed as a formula, these costs ) :
were calculated for each age and gen- Datafor the Rice et al. (1990) in-
der stratum as follows: : come impairmentyestimates were drawn
' ‘ from Epidemiologic Catchment Area -
surveys by the National Institute of
Mental Health. This estimation proce-

Alcohol-related indirect morbidity costs
~ for non-institutionalized people

= Minnesota non-institutionalized " dure considered the effects of race, age,
population : marital status, children, lifetime illness,

x Prevalence of alcohol abuse or alcohol use, drug use, and psychiatric
dependence . disorders. For a detailed description of

x Average 1985 income the estimation procedure, see appendi-
x Alcohol-related percentage of p ’ ppen

income lost » ces A and B of the 1990 Rice et al. study
x ' Inflator 1989:1985 - (1990).

(Adapted from Shultz et al., 1991) ‘ - For institutionalized people, ARDI
software multiplied the number of
people in Minnesota who were

_ institutionalized due to alcohol abuse
or dependence by the labor force
participation rate for each age and
gender group. This yielded the number
of people in the group would have been

- working if they weren’t institutionalized.
The product was then multiplied by the

The process of estimating the pet-
centage of income lost by a person who
is dependent on or abusing alcohol is
explained in the following text box.

Minnesota Department of Health
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-average earnings and wage supplements (e.g., beneﬁts) for the group. All age and-
gender group totals were then summed to obtain the overall indirect morbidity costs.
for 1nst1tut1onalrzed people (che etal, 1991a). .

_ Expressed as a formula, these costs were calculated for each age and gender -
stratum as follows: '

Alcoholrrelated indirect morbidity costs for mstltutlonahzed people

Minnesota population institutionalized related
to alcohol abuse or dependence

Labor force participation rate

oo

-Average 1985 earnings and wage supplements

Inflator 1989:1985

»

>

| Issues and limitations

As Rice et al. (1990) note, “The obvrous measurement problem wrth morbrdrty
costs (as with mortality. costs) is that data are not collected on what is not pro- -
duced” (p. 231). This is in contrast to direct costs, which measure the value of
goods and services that are produced. As with indirect mortality costs, indirect
morbidity costs can only be inferred (Rice et al., 1990). This process of inference is
based on the human capital method, whose shortcomings have been d1scussed
, prevrously in this chapter.

- Although productivity losses are dlffrcult to measure, researchers have at-
tempted to address this issue by evaluating the impact of alcohol consumptron on
various aspects of the six classes of losses listed in the Definition section above
(e.g., absenteeism). Parker et al. (1985) reviewed literature on the extent and/or '
costs of alcohol related absenteeism, work injuries, and reduced productivity on
the job. Rice et al. (1990) provided a more current review of the literature pertain-
" ingtoall six classes of losses.

Some recent studres addressmg alcohol and the workplace are br1eﬂy descrrbed
in Table 3.21. Many of the findings confirm the work of older studies. However, as
Mullahy and Sindelar(1992) note, stud1es must be 1nterpreted and compared with
cautron for several reasons:

~® Determination of cause is difficult to ascertain. Does excessive alcohol con-
* sumption reduce productivlty, or is it a symptom of reduced productivity?
_As Rice et al. (1990) suggest, an alcohol disorder may be only one of a con-
 stellation of personal, famrhal or socral factors associated with poor eco-.
“nomic outcomes.

o Different data sets operatlonalrze alcohol consumptlon ina varrety of ways,
7 including: consumption at any level, moderate consumption, alcohol abuse,
alcohol dependence, heavy drinking, problem drinking, and alcoholism.

Minnesota Department of Health ,‘
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Study
Berger & Leigh (1988)

Heien & Pittman (1989)

Mullahy & Sindelar (1 989)

Cook (1991)
Fielding, Knight, Goetzel,

& Laouri (1991)

Gleason, Veum,
& Pergamit (1991)

Manning, Keeler, Newhouse,
Sloss, & Wasserman (1991)

Parker & Harford (1992)

Shore (1992)

* Blum, Roman, & Martin
(1993)

Alcohol focus

Data set

Consumption

Abuse

| Alcoﬁolism

Consumption

Heavy or
problem
drinking

Consumption

Heavy drinking

Alcohol use and
alcohol dependence

Consumption
(all levels

examined)

Consﬁmption
(all levels

examined)

Employed workers

None — study is a critical
review of methods and
assumptions used in
estimating economic costs,

especially productivity losses.

General population’
(Epidemiological
Catchment Area
survey)

Employed workers

Employed workers
(seven worksites)

General population
aged 19-27 years
(National Longitudinal
Survey of Youth)

General population

(Health Insurance
Experiment and National
Health Interview Survey)

Employed workers
(National Health Interview
Survey respondents who
were employed within two
weeks prior to the survey)

Employed women
(literature review)

Employed males

Table 3.21 - Selected recent st'udies addféssing alcohol and the workforce

Main finding(s)

Workers who use alcohol tend
to have higher wages than
those who do not.

Costs of alcohol abuse are
overstated due to attribution of
causality to alcohol abuse and
improper methodology with
regard to productivity
impairment measures.

Early onset of alcoholism has a
strong effect on lifetime earn-
ings, due to lower educational
achievement leading to reduced
earnings and occupational status.

Workers who use alcohol tend
to have higher wages than
those who do not.

Younger employees are

more likely to report binge
drinking, and older employees
are more likely to report
chronic drinking.

Alcohol use at the workplace
is more common among

men than women, and among
blue-collar compared to white-
collar workers. Nine percent
reported that alcohol had “ever
interfered with work on a job.”

Absenteeism increases
significantly due to heavy
drinking, perhaps up

to 40 percent.

Percentages of drinkers are
higher among white-collar
occupations than blue-collar
occupations, but drinkers in
blue-collar occupations
consume more alcohol than
drinkers in white-collar
occupations.

Over the past few decades,
alcohol consumption (but not
heavy or problem drinking)
has increased among
employed women.

Heavy drinkers may be absent

" or late to work less frequently

than their lighter-drinking
counterparts, but some aspects
of their performance on the job
tend to be worse.

- ! General population includes employed and unemployed workers, and people not in labor force
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o The data sample may consist of employed workers only, or it may include -
the general population. If the sample includes workers only, it implicitly

excludes unemployed people and those not in the labor market (homemak—
~ ers, retired persons)

 In general, the literature finds that heavy, abusive, and dependent drinking L
leads to decreased personal and household income (Mullahy & Sindelar, 1992). o
| However, two studies found that workers who use alcohol tend to earn higher

wages than those who do not (Berger & Leigh, 1988, Cook, 1991). Mullahyand [

Sindelar suggest that these apparently contradictory findings may be explained in S
* part by distinguishing between alcohol consumption in general and alcoholism. -
S  Moderate drinking may be associated with increased wages at least at certain ages
‘ | but abusive drinking may have a detrimental effect on earmngs

Mullahy and Sindelar advocate a dlstrnctron between earnings (wages or sala- A
ries) and income (earnings plus transfer payments and property income) and sug- | - —
gest that researchers consider how earnings and income vary over the lifetime of a ) S
person who consumes alcohol. For example, an individual who ‘becornes alcoholic -
at an early age may forego-college, enter the labor force, and initially have higher
wages than someone who pursues postfsecondary education at the same age. How-
_ever, this second person’s earnings may surpass the first person s earmngs within =~ J—
several years after college graduation. 4 : : - .

Several other problems 1nherent in estimating indirect morbrdlty costs should E B
be noted: o ' : . o N AN

(1) Many 1nd1v1duals Wlth alcohol’related d1sorders also abuse drugs or have
- mental disorders. Therefore, it is difficult to determine what portion of income loss
is due to alcohol alone. Rice et al. (1990) made an effort to separate these effects ‘
 in their estimates of alcohol—related income losses : S

() The costs of lost product1v1ty for farmly members and friends who care for
individuals with alcohol-related problems are not measured (Hodgson, 1983). The | -
7 Employee Assistance Society of North Amerrca estimated that non-alcoholic S
| members of alcoholics’ families use ten times as much sick leave as members of - |
' families in which aléoholism is not present (“Alcohol & Drugs,” 1986).

(3) Personal income, not personal earnings, is the denominator for the mea-
sure of the 'percentage of decreased income due to alcohol abuse or "dependence
Personal income includes unearned income such as “transfer payments” (e.g., dis-
abrlrty benefits). As a resul, the alcohol-related costs may be understated (Rice, .
»Kelman, & Mlller, 1991b). / '

I C)) Some productrv1ty losses, such as declines in product quality and workplace
| process disruptions, cannot be captured by the lost-income methods (US Depart‘
ment of Health and Human Servrces, 1991). ' :

. Finally, it should be noted that Minnesota indirect morbrdlty cost estimates
~ presented in this study are based on the cost data and methods of Rice et al. 4
(1990), whose revisions of previous Research Triangle Institute (RTI) work R
' (Harwood Napohtano, Kristiansen, & Collins, 1984) resulted in major cost esti- '

mate changes The che study estimated indirect morbidity costs at less than two-
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fifths of the total costs, whereas in
the earlier RTI study indirect mor-
bidity accounted for three-fifths of
total costs. The Parker et al. (1985)
study was based on Berry and
Boland (1977) and RTI methods
and estimated 1983 costs in Minne-
sota to be 51-65% of the total.!6
The current study estimated these
costs at 51% of the total.

E. Fetal Alcohol
Syndrome Costs

Data and methods

The costs of FAS in Minnesota
were estimated as Minnesota’s pro-
~ portion of the national costs of
FAS (Abel & Sokol, 1987; Rice,
Kelman, Miller, & Dunmeyer,
1990). Abel and Sokol based their
national estimate on their own data -
and data from several previous stud-
jes, most notably a report by the

Institute of Medicine (1985) on low

birthweight infants. To arrive at a
cost for residential care for indi-
viduals with mental retardation due to

FAS, Abel and Sokol reviewed previ-

ous “retrospective” and “prospective”
studies!” and averaged the estimates
from these two approaches.

Table 3.22 gives a breakdown of
estimated national FAS costs by com-
ponent for 1985. These national costs
totaled over $1.6 billion. A percentage
of this amount, reflecting Minnesota’s
proportion of the 1990 US population,
was estimated to be Minnesota’s ex-
penditure for FAS. 4

- The Minnesota costs were inflated
from 1985 figures to their 1989 levels
for consistency with other 1989 cost
data used in this report. The 1985 fig-
ures were multiplied by 1.44, which
- represents the ratio of 1989 to 1985
personal health care expenditures

3 - Minnesota alcohol-related economic costs: Appendix

Table 3.22 - US cost of fetal alcohol syndrome, 1985

Category

Growth retardation
(intensive care costs)

Growth retardation at birth

Rehospitalization of low
birthweight infants

Single year morbidity

Abnormalities requiring

surgical correction
Cleft palate
Heart defects
Auditory defects

Full-time residential care
(for severely retarded)

Semi-independent supervised
care (for moderately retarded)

Residential care for adults
over age 21 '

Research

- TOTAL

Amount Percent
(millions) distribution
118 7.3

91 5.6
26 1.6

1 006

17 1.1

15 0.9
2 0.1
0.2 0.01
110 6.8

- 76 4.7
1,287 79.9
3 0.2
$1,611 . 100.0

Sources: Adapted from Rice et al., 1990; Abel and Sokol, 1987, Tables 4, 5

and 6.

(Health Care Financing Administra-
tion, 1992). Because this is a study of
1991 costs, the use of 1990 Census data
and 1989 cost figures likely led to a
different estimate of costs than would
have been obtained if all 1991 data had
been available. (For data sources and
adjustments used, see Table 3.4.)

- In short, Minnesota’s FAS costs

were estimated as:

Fetal alcoholvsy\ndrome costs
= (US costs/US population)
x Minnesota population

x Inflator 1989:1985
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lssues and ||m|tahons '

Abel (1990) has noted that while
reasonably good cost data exist for -
treatment of FAS conditions, reliable -
data on the incidence of FAS are still
| unavailable. The costs reported in this

study. were based on Abel'and Sokol’s
(1987) FAS-related cost estimate for
1985, adapted by Rice et al. (1990) and
used by Alcohol-Related Disease Im-
- pact (ARDI) software to generate the
‘Minnesota cost figures. Abel and Sokol
~ have since published a new cost esti-
~ mate which is considerably lower than
~ their previous estimate, due to their
“revised estimate of FAS incidence

(Abel & Sokol, 1991). Their 1987

-incidence estimate was 1.9 FAS cases -

- per 1,000 live blrths later revised

downward to 0. 33 cases per 1,000 11ve
births.

It is p0551ble that the use of a na- -
tional estimate of FAS.incidence in
‘this ARDI cost calculatlon may under-
estimate Minnesota incidence. Self-
reported data collected from 47 states
and the District of Columbia in 1991
through the Centers for Disease Con-
trol and Prevention show that among
- women of childbearing age, Minnesota
has the fourth highest prevalence of
frequent drinking,'® at 18.2% (Centers
for Disease Control and Prevention,
1994). Because the exact relationship
of drinking patterns to fetal damage is
not known, one cannot conclude with

_ certainty that Minnesota’s FAS inci-

dence is higher than the national inci-
~ dence, but there could be a greater '
possibility of adverse outcomes given
the higher prevalence of frequent
v’drmkmg in Minnesota.

‘Although FAS 1n01dence may be

Tower than was assumed for the calcu-

lations of this report, it is important to B

- note that the FAS costs presented in
this report do not include the casts of

fetal alcohol effects (FAE)™ or other
less identifiable consequences of alco-
hol use during pregnancy. The inci-
dence of these problems and their
associated costs are extremely diffi-

“cult to estimate. FAE is believed to

be much more common than FAS.
One of the more conservative esti-
mates suggests an FAE incidence three
times the 1nc1dence of FAS (Abel,

1984)

- As with other cost estimates in this

-report, FAS estimates used national

cost data prorated to the Minnesota
population. In addition, this section
applied national FAS incidence and

. prevalence figures to the Minnesota
“population. It-was necessary to use
national data because minimal Minne-

~ sota data have been available to date.
. The Parker et al. study (1985) also

employed non-Minnesota incidence
data but used Minnesota cost data.

- Their estimated $42.4 million cost for -

1983 accounted for 2-3% of total alco-

- hol-related costs,®® which is similar to

the $44.8 million, or 2.6% of ‘total‘
costs, reported for 1991 in this study.

Although some uséﬁll treatment ‘

- cost data exist, there are several impor-

tant costs which have not been in-
cluded in this estimate, due to a lack of
accurate estimates in the research lit-

~ erature on FAS and FAE. One of the

most important items is the cost of lost.

~ productivity, which constitutes a major . [

portion of estimated alcohol abuse
costs in the general population. This

_figure is still unavailable for FAS and.
- FAE. Likewise, no estimate has yet

been made for FAS- and FAE-related
criminal justice costs. Medical costs

" beyond neonatal intensive care and
_ surgery were not included. Some edu-

cational and social service costs may

"not have been included in the costs of

residential care. Finally, no estimates
were made of mental and emotional

pain and suffering due to FAS and FAE.
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F. Non-Health Sector
Costs

Ddtq and methods

related non-health sector costs for
Minnesota, Alcohol-Related Disease
Impact (ARDI) software was used to
apply per capita national costs to the
1990 Minnesota population. National
costs were estimated by using 1985
data from the Bureau of Justice Statis-
“tics (Rice et al., 1990). Direct costs

accurate inflator. Indirect costs (value
of lost productivity) were adjusted to
1989 levels using an earnings inflator
of 1.12, which represents the ratio of
1989 to 1985 earnings in the United
States (US Department of Labor,

ably underestimate the true cost in- -
creases due to inflation.

In general, the cost for each non-

mated as follows:

To obtain an estimate of alcohol-

~ (value of goods and services produced)
were not adjusted due to the lack of an

1992). Therefore, these estimates prob-

health sector cost component was esti-

Alcohol-related non-health sector costs
- = (US costs/US population)
x Minnesota population
x Inflator 1989:1985
[for indirect costs only]

(Adapted from Shultz et al., 1991)

nents yielded the total non-health

-sector cost estimate. Each component
of non-health sector costs is described
in the following pages.

Because this is a study of 1991
-costs, the use of 1990 Census data and

been available. (For data sources and
adjustments used, see Table 3.4.)

The combined costs for all compo-

1985 and 1989 cost figures likely led to
a different estimate of costs than would

“have been obtained if all 1991 data had

3 - Minnesota alcohol-related economic costs: Appendix

Non-health cost components

The eight non-health cost compo-
nents are listed in the accompanying
text box.

Non-health sector cost components

1. Public criminal justice system
a. Police protection
b. Legal and judicial services
c. Federal and state corrections
d. Local corrections

Private legal defense
3. Crime-related property destruction

Motor vehicle crashes

a. Legal and judicial costs
b. Insurance administration
¢. Vehicle damage

5. Fire destruction

6. Social welfare administration
a.. Old age, survivors, and disability
insurance '
b. Unemployment insurance
c. Railroad temporary disability insur-
ance )
. State temporary disability insurance
- Workers compensation
Public assistance
Supplemental security income
. Food stamps
Veterans pensions and rehabilita-
tion
j- Vocational rehabilitation

~om e o

7. Lost work days for victims of crime

Lost work days for incarcerated
criminals

Source: Rice et al., 1990

The following text describing these
components is adapted from Rice et al.
(1990), with additional information
from Shultz, Parker, and Rice (1989).
National costs estimated by Rice et al.
for 1985 are described in each case.
These costs were then apportioned to

" the Minnesota population (and in-

flated to 1989 levels for indirect costs).

For criminal justice components,
offense-specific costs were determined
by multiplying the offenses in each
category by a factor that represents the

Minnesota Department of Health
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. proportion of offenses cons1dered to be due to the effect of alcohol (Rice et al.,

1990). The offenses and their estimated alcohol- attnbutable percents are hsted in
' Table 3. 23 a ‘

The 1985 nat10nal costs were. estimated as follows:
(1) Public criminal justice system. This includes fqur major items:
® police protection, '
" ® Jegal and judricial‘ services, ’
. fe’deralra‘nd etate corrections, ,and‘
e local corrections. -
Rice et al. estimated aleohol-attributable costs for each item 'usihg a crime-

spemﬁc methods developed by Cruze, Harwood, Kristiansen, Collins, and Jones
- (1981) and Harwood, Napolitano, Kristiansen, and

: Collins (1984). Crime categories are from the Uni-

, Table 3.23 - Alcohol-aﬁrlbutable percentr - form Crime Reporting System of the US Department
ages of offenses of Justice. The Department of Justice receives monthly
Part | oﬂ_‘enses. ‘ ' ~ data from law enforcement agencies nationwide, who
Homicide . 46.0% \ report “actual known offenses.” These are accounts of =

‘Rape and aggravated assault = 26.9 police time spent responding to and investigating
Robbery 39 * crimes reported by victims, officers, and other sources.

- Burglary ' ; , 4.7 . ' ) ' :
Larceny - . . - v ' 38 | (1)(a) Police protection costs were computed on a
Auto theft Lo 46 per-offense basis, using known offenses reported for Part
Part Il offenses: . = L . I categories and known arrests for Part II offenses.?” See
Drlvmg under the influence of alcohol 100,0% . Table 3.23 for Part I and Part II offenses. The‘

Liguor law violations : . 100.0 " national cost per case was estimated in 1985 to
R i ' ~be $28.76, half of the estimated combined cost of -

Sodrces Rice et al.. 1990; Shuliz et dl., 1989 police protection-and legal and judicial expenses.

(1)(b) Legal and judicial costs are the sum of court -

. costs, legal services, and public defense expenses. Part
[ offense costs were calculated by multiplying the offense-specific percentage of
offenses “cleared by arrest”23 by the specific alcohol-related factor, by the
| total US public cost of ]udlClal and legal services. Part Il offenses were calcu-
lated on a per-arrest ba51s multlplymg the number of arrests by $28 76, the esti-
‘mated cost per case. :

(1)(c) Federal and state corrections costs are the costs of incarceration (e.g., costs
~of feedmg and housing inmates) at the federal and state level. These costs were
calculated separately from local corrections because serious offenders are usually
sent to federal and state institutions for longer periods. Offense- spec1f1c federal and
state alcohol-related crimes were calculated by multiplying the percentage of total
“federal and state inmates in each offense category by the alcohol-related percent-
age for that category. These flgures were then multlphed by the total expenditures
 for federal and state corrections costs. The costs for each offense category were o
then added together for a total cost estunate :

(1)(d) Local corrections costs were calculated by multiplying the percentage of - -
known arrests in each offense category by the alcohol-related percentage for that
category, by the total expenditures for local corrections costs. These were then

: added together
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(2) Private legal defense costs
were estimated using the US Census
Bureau’s total annual payroll for pri-
vate legal services (cited in Rice et al.,
1990), attributing to private defense
the same proportion of alcohol-related

costs as was reported for public legal
costs (Cruze et al., 1981).

(3) Crime-related property de-
struction costs were estimated using
the National Crime Survey Report
(cited in Rice et al., 1990), which gives
the value of damaged or destroyed
property due to specific offenses. The
alcohol-attributable percentages listed
in Table 3.23 were then multiplied by
the corresponding costs for each of-
fense category and totaled.

(4) Motor vehicle crash costs in-
clude three types of non-medical costs:
legal and judicial costs, insurance ad-
ministration, and vehicle damage. Rice
et al. (1990) used National Highway
Traffic Safety Administration data

reporting the number of fatalities, non-

fatal injuries, and crashes involving
property damage only (Blincoe, 1987).
‘Cost data were obtained from Berry,
Boland, Smart, and Kanak (1977),
Faigin (1976), Cruze et al. (1981) and
Blincoe (1987). Alcohol-attributable
percents were drawn from Berry et al.

(1977) and Cruze et al. (1981).

Alcohol-attributable percents of
crashes were estimated at:

. 6%‘ of all crash costs,
® 37% of fatal crash costs, -

‘¢ 10% of severe/critical injury
crash costs,

¢ 10% of minimum/moderate in-
jury crash costs, and

® 3% of property damage crash
costs.

(5) Fire destruction costs were
based on a national estimate of prop-
erty losses due to fire destruction pub-

“lished by the National Fire Protection

Association (cited in Rice et al., 1990).
Berry et al. (1977) determined that
6.1% of these losses could be attributed
to alcohol use. i

_ (6) Social welfare administration
costs utilized expenditures and data for
social welfare programs having large
numbers of participants with alcohol

_ problems, in conjunction with illness-

specific alcohol-related percentages
(cited in Cruze et al., 1981). The social
welfare programs include Old Age,

* Survivors, and Disability Insurance;

unemployment insurance; railroad
temporary disability insurance, state

temporary disability insurance, workers

compensation, public assistance,
supplemental security income, food
stamps, veterans pensions and rehabili-
tation, and vocational rehabilitation.

(7) The value of lost work days for
victims of crime (lost economic pro-
ductivity) was calculated by applying
offense-specific alcohol-related per-

“centages (Cruze et al., 1981) to data
- from the National Crime Survey (cited

in Rice et al., 1990). Data include the
number of victims by type of crime,
average work days lost, and the annual
average earnings adjusted for wage
supplements for women and men. The
average earnings per day were applied

~ to the number of work days lost by

victims of alcohol-related crimes in
each category.

(8) The value of lost work days for
incarcerated criminals (lost economic
productivity) was estimated using De-
partment of Justice data (cited in Rice
et al., 1990)-and the methods of Cruze
et al. (1981). The number of people
incarcerated due to alcohol-related
crimes was estimated, as well as the
total years served by all prisoners by
type of crime. Gender-specific average
earnings were then multiplied by the
estimated lost work days for each type
of crime. Added together, these figures
represent the total value of lost work
days for incarcerated criminals.

3 - Minnesota alcohol-related economic costs: Appendix
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Alcohol Use in Minnesota: Extent and Cost

Issues and I|m|tahons

In addmon to the general issues hsted in the Introduction to this chapter
' three areas are of special concern: (1) the. need to utlhze more Minnesota data _
sources; (2) the relationship of alcohol use to crimes and assignment of an alcohol-
attributable percentage to various crimes; and (3) the relative underdevelopment
of non-health sector cost estimation techniques compared to other cost categorles

(1) State-specific data on the number of crimes, motor vehicle crashes, and

fires, as well as social welfare administration costs, are available for Minnesota. For -

motor vehicle crashes (since 1988) and fire deaths (since August 1993), alcohol-
attributable percentages are available for Minnesota. A limitation of Alcohol-
| Related Disease Impact (ARDI) software is that the only state- specific data it is

“able to.use for the calculation of non-health care costs is state population data. Al

‘| other data are from the Rice et al. national report (1990). Separate sections in
. chapter 4 present some state- specific data on these topics. '

(2) The alcohol- attr1butable percentages assigned to crimes were ﬁrst devel-
oped by Cruze etal. (1981). They developed estimates of the association of alcohol
“with violent and property crime, and the proportion of such offenses that could be
considered caused by alcohol consumptlon There are ongoing debates about

whether and when alcohol causes crimes, or whether alcohol is simply present - -

~in perpetrators and/or victims of crimes.:

: Alcoholfrel_ated crime costs,rnay be underestimated for the following reasons:

® The estimate does not include the value of years of work lost by homicide
wvictims (this is measured in the category of lost product1v1ty due to prema- -
ture death—see ‘Indirect mortahty sectron)

¢ The lost economic productlon of crime victims and incarcerated criminals is

estimated only by the value of days of work lost. It does not include possible

- lowered product1v1ty ‘on the job due to stress suffered by victims.

L Frgures cannot. adequately measure the cost of pain and suffering resultmg
from crimes. ‘ '

‘_ e Some crimes ( 1nclud1ng alcohol—related crlmes) go unreported.

(3) Estimation of ‘non‘—health SECtor COosts is not as wellydeveloped as is the case’

| with health-related cost categories. Hodgson (1983) describes the problem wrth
. non-health sector estimates in cost- of-illness studies:

 “The most progress has been made wi«th respect to health sector- direct costs and .
indirect economic costs of time lost from work and housekeeping by the victim of
disease [i.e., the alcohol abuser]. Limitations of data and knowledge have hindered
development of non-health sector direct costs and indirect costs incurred by others

,,besides the victim [_the dltohol abuser]” (p. 137 , b’racke’vts added) .

For example in the case of alcohol—related non»health sector costs, the value
‘of care by family members and friends of crime victims is not included, nor are the
pain and suffering by crime victims and their famlly and friends measured. Any
- decreased economic productivity by victims as a result of their stress is not mea-

sured, except the value of lost work time. The net effect of these problems isan

' underest1mate of the magnitude of non-health sector costs.

- o ‘Minnesotra'Departmenr of Health



3 - Minnesota alcohol-related economic costs
‘Endnotes ‘ o

1" Costs for hospitals office-based physicians, nursing homes, and other profes-
sional services are from 1989 Minnesota Personal Health Care Expendlrures
(Health Care Financing Administration, 1992).

2 Direct non-health costs were kept at their 1985 levels because an accurate infla-
~ tor was not identified. Using 1985 levels resulted in an underestimate of these
costs.

3 Female deaths were higher for cardiovascular diseases (119 female deaths com-
pared to 84 male deaths), respiratory diseases (42 vs. 35) and other diseases (ex-
cess blood alcohol and diabetes, 22 vs. 17). Deaths in the diagnostic categories -

- for which male deaths predominate (injuries and violence) generally occur at
younger ages. ‘

# Chapter 4 contains a section on alcohol consumption during pregnancy,
which describes FAS in greater detail.

5 In this report, the terms “crime” and “offense” are used interchangeably.
(“Offense” is the term used in many official crime reports.)

¢ Internal and external costs may be direct or indirect costs. Likewise, they may
be core or related costs. Examples: (1) An individual pays for alcoholism treat-
ment with his or her own earnings (internal direct core cost), or a government .
agency pays a portion or all of the cost of treatment (external direct core cost).
(2) An individual misses work due to an alcohol-related health problem and
“does not receive pay for lost work time (internal indirect core cost), or the indi-
“vidual goes to work but produces at a minimal level while receiving pay for a
fully productive day’s work (external indirect core cost).

7 Labor market wage discrimination results in the underpayment of individuals
based on some judgment which does not reflect their productivity. For example,
racial minorities have often experlenced systemic labor market wage discrimina-
tion.

51989 dollars were used rather than 1991 dollars because Minnesotafspecific
direct health care costs for 1989 were available, and other ARDI-based 1985
costs were then inflated to 1989 levels for consistency. Only some non-health
costs remained at 1985 levels since an accurate inflator was not identified.

°  Although alcohol-related child abuse costs were not estimated in this study,
" Minnesota Department of Human Services data on the proportion of abuse
cases involving alcohol are included in the section of chapter 4 titled “Non-
vehicle injury, violence, and property crime.” :

10 The Marine Corps was not included in the cost estimates from Rice et al.

(1990).

1 The Alcohol, Drug Abuse, and Mental Health Adm1mstrat1on (ADAMHA)
was reorganized in 1992 and is now the Substance Abuse and Mental Health
- Services Administration (SAMHSA).

12 Alcohol-Related Disease Impact (ARDI) software documentation does not
“specify whether the costs of alcohol-related treatment in state, county, and pri-
vate psychiatric hospitals are classified under “specialty institutions” or “hospi-
tals” when state-specific data are entered by the user. If the user does not enter
state-specific data, ARDI classifies psychiatric costs as part of “specialty institu-

tions” costs. However, in this study, Health Care Financing Administration
* data for Minnesota were entéred by the user. HCFA classifies psychiatric hospi—
tal costs under the HCFA “hospitals” category, not “specialty institutions. It is
unclear how ARDI software addresses this shift in classification.
The treatment costs for psychiatric hospitals amounted to approximately 18% of
- all specialty institution costs in the Rice et al. (1990) study. These data com-
prise the national cost figures used in ARDI. :
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B These expected future earmngs mcluded the estrmated monetary value of house-
* hold work for those who did not work outside the home. -~

, 14 Because ARDI software uses 1985 as the base year for the present value of future
earnings (PVFE), the software discounted future earnings to 1985 values. An ‘
income inflator of 1.12 was then used to raise the PVFE figures to 1989 levels. - =

- This mflator is the ratio of 1989 to 1985 earnmgs (US Department of Labor, - '

- 1992). o : o S
The present value of future lifetime eafnings is lower for people under 20 years
than for people in their 20s-and 30s. This is because people will generally not =
begin fully paid regular jobs until about age 20, and because the future earnings

~ to be discounted to their present value occur far in the future. For example, for a

* current five-year-old child, discounting the salary to be received when he or she
is 22 years old back to its present value wrll make the present value consrderably
smaller in amount.

16- The range of 51- 65% is the result of four estimates made using different calcula- —
* " tions of reduced productivity. These calculations depended on (1) the estimated ’
alcohol-attributable percentage of productivity losses, and (2) inclusion or ex- :
clusion of the imputed value of household work. Regarding (1), Berry and - k —
Boland (1977) estimated that 14% of productivity losses were alcohol-related. o
" The Research Trrangle Institute (Harwood et al., 1984) estimated a21% alco- :
~ hol-related reduction. Using the 14% figure and excludrng household work, - —
$630 million was calculated as the low estimate of 1983 alcohol-related produc-
tivity losses in Minnesota. Using the 21% figure and including household work, _
$1.19 billion was the high estimate. The remaining two calculations fell in mid- R
range. Adding $72 million in estimated long-term employment losses to each of ’
the above figures yielded the total indirect morbidity cost under-the various
assumptions. The percentage of the total costs under each assumption was then , L
“calculated, resultlng in the 51-65% range. '

7 Retrospectrve studies are based on a determination of the incidence of. FAS

" among mentally retarded people living in special facilities. Prospective studies
“determine the incidence of mental retardation among those already 1dent1f1ed as
having FAS. ~ . : :

- 18 Frequent drinking is defmed here as consuming 30 or more drinks in the month
preceding the survey, or five or more drinks on at least one occasion during the
preceding month. :

19 Fetal alcohol-effects refers to the condition of an 1nd1v1dual Who meets some,
but not all, of the criteria fora fetal alcohol syndrome diagnosis-(Clarren & o

7 Smith, 1978) , . . ' —

2 The 2-3% range depends on whrch level of indirect morbrdrty costs are included —

in the total 1983 costs. See footnote in section on 1nd1rect morbidity in this -
chapter. : - :

21 Known offense data were used for Part I offenses, and known arrest data were used
‘ for Part II offenses. : | ,

u National Uniform Crime Reports provide arrest’ data only for Part II offenses.

2 “Cleared by arrest” means the process of arresting, charging, and turning the

_ accused over to the courts for prosecution. More than one offense can be cleared
. by the arrest of a single- 1nd1v1dual Addmonally, multrple arrests can clear a
~single offense ' S
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Chapter 4 . Section A

Non-Vehicle Injury, Violence, and Proper

Summary points

B This section provides Minnesota data which supplements injury,
violence, and property crime data used in the calculations of mortality
and economic costs presented in chapters 2 and 3.

B Alcohol has a recognized association with violence and all types of
injuries, especially the more severe and fatal ones.

B Drinking by both offender and victim often precedes homicides and
assaults.

B Frequent drinking has been clearly associated with spouse or partner abuse.
The relationship of alcohol to child abuse has not been as well defined.

B Among Minnesota fire victims from August 1, 1993 through July 2, 1994,
36% had a positive blood alcohol content. Among drownings and boating
fatalities, about 50% of the deaths were alcohol-related.

B The Minnesota Sentencing Guidelines Commission found that over 30%
of 1,390 offenders in a 1991 study were under the influence of alcohol at
the time of the offense, and 6% were under the influence of both alcohol
and illegal drugs. About 27% of the 1,390 offenders regularly abused alco-
hol, and another 26% regularly abused both alcohol and illegal drugs.

n Minnesota’s state and local justice expenditures for 1991 were estimated
to be slightly over $1 billion, of which an undetermined percentage was
alcohol-related. ‘

. B Community-wide approaches to change alcohol consumption norms, as
well as policies designed to minimize consumption of alcohol, are effective
public health strategies to lower the occurrence of alcohol-related injuries
and violence.
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Chapter 4

Expanded Topics - Section A

Non-Vehicle Injury, Violen
and Property Crime
Introduction |

Focus of this section

This section addresses the nature, magnitude, cost and public health implica-
tions of alcohol-related non-vehicle injury, violence, and property crime. Particu-
lar attention is given to efforts to determine the role of alcohol in injury and
violence, and to Minnesota data collected by state governmental agencies.

Definitions of iniufy, violence, and property crime

“Injury” in this section refers only to “unintentional” injuries that are not
related to driving a vehicle while under the influence of alcohol, e.g., most fires,?
falls, and drownings. Alcohol-impaired driving is covered in another section of
this chapter. The injuries covered in this section may be fatal or nonfatal.

“Violence” refers to acts of personal
violence such as suicide, homicide, «
robbery, arson, assault, rape, and abuse. - “Injyy” in this section refers only to unintentional injuries
Fatal or nonfatal injuries resulting from
violent acts are sometimes referred to

«: : M o : : . . .
as “intentional” injuries, but in this influence of alcohol, e.g., most fires, falls, and drownings.
section they will be included under the
terms “violence,” “violent crime,” or

«, : »
violent acts. ’ homicide, robbery, arson, assault, rape, and abuse.

that are not related to driving a vehicle while under the

“Violence” refers to acts of personal violence such as suicide,

“Property crime” includes burglary,
theft/larceny, and motor vehicle theft.

Minnesota injury, violence, and property crime
data from state agencies

Injury, violence, and property crime data from Minnesota governmental agen-
cies are presented in the following segments on magnitude and cost implications.
In the non-health costs section of chapter 3, Alcohol-Related Disease Impact
(ARDI) software (Shultz, Parker, & Rice, 1989) was used to calculate Minnesota’s
direct and indirect costs due to alcohol-related injury, violence, and property
crime. These calculations were based on a combination of national and Minnesota
data. National data included cost figures as well as alcohol-attributable fractions
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for each type of fatal injury, violent crime, and property crime. The national fig-
ures were then applied to Minnesota-specific population and mortality data..

. This section provides additional Minnesota data on the magnitude and associ- -
ated costs of i m]ury, violence, and property crime. Minnesota data are presented
here if the reader wishes to use them to supplement or adjust the ARDI estimates
of the magnitude and costs of alcohol-related injury, violence, and property crime
usmg the additional anesota specific data.?

The alcohol‘attributable f_racrtions
(AAFs) used in ARDI software for

each type of injury, violence, of prop--

Thts section provides add1t10na1 anesota data on the

' magmtude and associated costs of injury, molence, and erty crime are based on national data.
These AAFs are available as a com-
property crime. These: data ugglement state and natwnal  plete set in ARDI software (see chapter
k data used in the mortallty and economic cost calculatwns 2 for AAFs of injuries, suicide, and

homicide, and chapter 3, Non«health
_ costs section, for,AAFs of criminal
offenses).

- presented in chapters 2 and 3.

The relahonshlp of alcohol to injury, vuolence, and
properi'y crlme

Distinguishing between injuries ‘and violence

Assessing the relationship of alcohol to injury, violence, and property crime is
a difficult endeavor, plégued by definitional and measurement problems: Alcohol
mvolvement aside, it is someumes difficult to determine whether a death or nonfa-
' tal trauma is due to unintentional injury or
to an intentional violent act. Baker and

Assessing the relationship of alcohol to injury, violence, - associates describe the problem.this way -
and property crime is a difficult endeavor, plagued by 'I(DB?%;I’ O'Neill, Ginsburg, & Li, 1992,

definitional and measurement problems. _ o

’ - “Unlike diseases, injuries [including per-

: sonal Vlolence] are often classified on the
basw of the behav1ors and events that preceded them and the imputed intent
of the people involved. The commenly used major subdivisions of injury
deaths are homicide, suicide, and unintentional.... Although the events
leading to intentional and unintentional injuries may differ widely, the

 mechanisms of injury and the injuries themselves are typically smular

(brackets added)

For this reason, clasmflcatlon often requires knowledge of intent, which may -
not be readily apparent. As a result, for example, a homicide resulting from an act -
of violence may be mistakenly reported as a fatal unintentional injury. A hom1c1de
may be reported as a suicide, or a suicide as a fatal unintentional injury.

: , | , ‘ , 7 o Minnesota Department of Health '



Defining the role of alcohol
with respect to injury,
violence, and property crime

A primary issue in addressing the
role of alcohol in injury, violence, and
property crime is determining whether
alcohol is only associated with such

“events, or whether alcohol has a causal
role. Many studies have shown an asso-
~ ciation of alcohol to injury and vio-
lence, but proving causation has been
difficult. Evidence for causality in-
cludes a clear dose-response relation-
ship of drinking (especially binge
drinking) to fatal injuries* (Anda,
Williamson, & Remington, 1988).
Physiological effects of alcohol use,
such as impaired cognition, could pos-

- sibly be used to argue for a causal role
of alcohol in injury, violence, and
property crime. Patterns showing more
injuries and violence on weekends
implicate alcohol since these are the
times at which alcohol is used most
(Baker et al., 1992; Smith et al., 1989),

but this alone does not show causation.

Some factors that complicate an
understanding of the role of alcohol
include: (1) People in different cultures
or countries respond very differently to
alcohol use. Even within one culture,
people may respond differently to alco-
hol depending on the situation
(Giesbrecht et al., 1989; Collins,
1988). (2) There may be other contrib-
uting or associated factors involved in
an injury or violent casualty, such as
drug use or mental illness, which are
often present in combination with
alcohol use (Cohen, Baer, &
Satterwhite, 1991).

4A - Expanded Topics: Non-vehicle injury, violence, and property crime

A primary issue in addressing the role of alcohol in
injury, violence, and property crime is determining
whether alcohol is only associated with such events,

or whether alcohol has a causal role.

Measuring the involvement of
alcohol in injury, violence,
and property crime

While extensive documentation
exists for alcohol-related motor vehicle
crashes, injuries, and their costs,’ rela-
tively little data are available to study
the magnitude and cost of other types
of alcohol-related injury, violence, or
property crimé. In general, it is difficult
to establish surveillance systems suit-
able for monitoring alcohol-related
health problems, due in part to lack of
uniform reporting capability (Smith et
al., 1989).

While extensive documentation exists for alcohol-related motor
vehicle crashes, injuries, and their costs, relatively little data
are available to study the magnitude and cost of other types of

alcohol-related injury, violence, or property crime.

Some of the major problems inher-
ent in measuring the involvement of
alcohol in injuries and violence in-
clude: '

(1) Study populations differ widely.
These populations include emergency
room cases; autopsies, insurance cases,
court cases, prison inmates, and vic-
tims’ reports on offenders.

(2) Measures of alcohol use may be
subjective or not comparable. While
some measures are more objective,
such as blood alcohol content, many
studies depend on observations of

Minnesota Department of Health
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* behavior by professionals such as emer-
gency room personnel or reports by

injured persons or offenders. Some
studies consider the use of alcohol at
the time of the incident or shortly”
thereafter, while other studies assess
the history of alcoholism and other
chronic use of alcohol preceding the
incident. o

(3) Because the findings of many
studies are based on small numbers of
cases; it is difficult to characterize
alcohol’s involvement in injuries and

violence among the general population

(Smith & Kraus, 1988). In addition,

- many studies use only descriptive sta-

tistics kwit'h‘out a comparison popula-

tion, lacking the rigor of a case-control -

or prospective study and making con-

clusions about alcohol’s involvement

less sound ( Howland & Hingson,

1988).

In the United States, alcohol has been impiicated in

the four major leading causes of injury death:

motor vehicle crashes, fires, falls, and drownings.

(4) Tesfs for aléoholfs invélvement

| may be inconsistently applied. The
“degree of ascertainment” (percentage -

of cases actually tested for alcohol) can

. vary greatly across studies (Howland &

Hingson, 1988). For example, emer-
gency room personnel often rely on. the
smell of alcohol on a patient’s breath

-when deciding whom to test for alco-

hol use, because conducting other tests
may not be possible or feasible when a
patient is seriously injured (Roizen,
1989). A study by Smith et al. (1989) ‘

found that alcohol tests were more

| frequently conducted for homicides

and suicides than for deaths from unin-

tentional injuries or natural causes.

| Where blood aicohol content

(BAC) is measured, the timing of the
test is critical. Since alcohol is metabo-
lized over time, BAC measurement for
an injury which is untreated until

many hours after it occurs may not
indicate any alcohol involvement
(Center for Injury Prevention, 1991).

(5) The injured person may not
have been drinking, but drinking by
another person(s) may have caused the

~ injury, either through unintentional -
actions or violence: For example, Bijur
- and colleagues (Bijur, Kurzon,

Overpeck, & Scheidt, 1992) report
that children of parents who are prob-

~ lem drinkers are at an elevated risk of

injury.
(6) Underestimates of the extent of
alcohol’s involvement in injuries and -

violence are due in part to the fact that

data on alcohol use and nonfatal inju-
ries are difﬁcﬂltr to ob’tain’( Smith &
Kraus, 1988).

(7) Denial and shame about alco-
hol use may exist, especially when al- :

cohol consumption accompanies an
injury or violent event. '

Alcohol and injury

In the United States, ‘alcvcv)hol has
been implicated in the four major lead-

_ ing causes of injury death: motor ve-

hicle crashes, fires, falls, and drowningsv

' (HihgsOn & Howland, 1993; US De-
_ partment of Health and Human Ser-
- vices [USDHHS], 1990a). While most

public attention focuses on alcohol and
motor vehicle injuries, alcohol may be
substantially involved in other types of
injuries. Smith and Kraus (1988) re-

" viewed studies on non-vehicle injuries
and alcohol since 1960 and found that

alcohol has a recognized association

“with all types of injuries, especially
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more severe and fatal ones, and that
increased doses of alcohol lead to more
severe injuries. They also note that a
number of non-vehicle injury studies
have shown blood alcohol content
levels to be similar to those in motor
vehicle studies.

Despite the methodological short-
comings of many studies, the best stud-
ies tend to confirm the hypothesis of
an association between alcohol and
non-vehicle injuries, especially fires
and falls (Howland & Hingson, 1988;
Smith & Kraus, 1988). Haberman
(1987) found that a history of alcohol

problems or alcohol consumption im-

more often in deaths by falls and fires
than in traffic deaths. .

A recent review of the literature

on alcohol and injury from 1947-1986
'(Hingson & Howland, 1993) found
that across all the studies, the propor-
tion of persons who had been drinking
prior to fatal and non-fatal falls ranged
from 18-53% and 21-77% respectively.
Among individuals who drowned, 27-
47% had positive blood alcohol con-
centrations. Among fire fatalities,
alcohol was involved in 9-86% of
deaths (12-61% among the five most
recent studies). The wide ranges of
values reflect variations in study meth-
ods, time periods, and populations. In -
an earlier analysis of the same studies,
the median percentages of victims ex-
posed to alcohol prior to injury were

- reported: falls (fatal and non-fatal),
39%; drownings, 38%; and fires, 39%
(Howland & Hingson, 1988). ,

Although fires, falls, and

1~ drownings have been the subjects of
the most alcohol and non-vehicle in-
jury research, there are many other
types of injuries which can be alcohol-
related, e.g., machinery injuries, elec-
tric current, suffocation, cuts, and
alcohol poisoning. For reviews of the

mediately preceding a fatality occurred

4A - Expanded Topics: Non-vehicle injury, violence, and property crime

Alcohol has a recognized association with all types of

injuries, especially the more severe and fatal ones.

relationship between alcohol and non-
vehicle injuries, see Baker et al.
(1992), Cherpitel (1992), Hingson and
Howland (1993), Parker et al. (1985),
Roizen (1989), Smith and Kraus
(1988), Stallones and Kraus (1993),
and USDHHS (1990a).

Alcohol, violence, and

property crime

Many studies have established a
strong positive association between
alcohol and violence, but whether
alcohol consumption actually causes
violent behavior needs clarification.

Cohen and associates
(1991) reviewed over
200 publications on alco-
hol and violence and
found that alcohol use
preceded or accompanied
one-third to two-thirds of
all homicides and serious
assaults studied. Bush-
man and Cooper (1990)
analyzed 30 experimental

studies on alcohol and aggression and
concluded that alcohol does indeed
cause aggressive behavior. Although
the association between alcohol and
violence has been well documented,

Many studies have established a
strong positive association between
alcohol and violence, but whether

alcohol consumption actually causes

violent behavior needs clarification.

and while studies such as Bushman and
Cooper’s suggest a causal role for alco-
hol, the exact nature of alcohol’s rela-
tionship to violent behavior is still a
matter of investigation and debate.
Numerous social, psychological, and
physiological explanations of the rela-
tionship exist. These are often orga-
nized into frameworks such as the
following:

Minnesota Department of Health




Alcohol Use in Mlnnesota Extent and Cos'r

(1) Cohen and associates (1991)
causal, common source, or complex inter-
play theories. Causal theory states that
alcohol has a disinhibiting effect, psy- -

* chologically or physiologically, on a
- drinking person. According to this
 theory, alcohol-induced changes in

thinking or feeling lead to a greater

- likelihood of violent action. Cohen et

| al. note that some researchers and
‘practitioners have observed the con- -
‘verse; i.e., that an individual who ex-

- periences violence may turn to alcohol,

perhaps to dull painful experiences.
Common source theory posits that vio-
lent behavior results from multiple
problems stemming from a common
origin; e.g., a dysfunctional family in’
which alcohol abuse and child abuse
coexist and jointly contribute to vio-
lent behavior. Complex interplay theory
suggests that many factors leading to
violent behavior are intertwined. An
individual factor cannot be isolated,
since any one factor may lead to an-
other. T

(2) Collins (1988): pathologicdl,
cultural, deviance disavowal, and situ-
ational frameworks. The pathological

framework sees alcohol use, by itself or .

in combination with other factors as
causing violent behavior due to a

" pathological condition in the drinker

(e.g., a psychological disorder). The

_cultural framework understands behav-

iors to adhere to culturally grounded

“rules and conventions around the use

of alcohol. Within the deviance dis-
avowal framework, responsibility or
blame for behavior after drinking is
deflected from the individual and as-
cribed to alcohol. The situational
frameéwork suggests that drinking

norms and subsequent behavior vary

depending on the drinking context.-

(3) Cook and Moore (1992): ratio-
nal choice framework. This framework -
moves toward personal responsibility of
the drinker as a rational decision

related violence, like sober violence,

- human motivation.

; chronic or binge drinking is more asso-

drinking was not. Martin cites research

- pathological disorders frequently com-
- mit violent offenses.

Joverestimates of the apparent
relationship of drinking to crime.

(USDHHS, 1990a): (1) Few studies

' apprehended or convicted. (3) Patterns

- apprehension of criminal activity

action was perpetrated under the
“influence of alcohol on a person not

in the évent might go unreported. For

maker, and away from physiological or-
other explanations for drinking-related
behaviors. Pernanen (1991) supports
this idea by concluding that alcohol- -

can be understood in terms of normal

Other important con31derat1ons -
include a determ1nat10n of whether

ciated with violent behavior, and the
degree to which psychological disorders
play a part in violent acts committed -
under the influence of alcohol (Martin, -
1992). Collins and Schlenger (1988)
found that drinking just prior toa
crime was significantly associated with
imprisonment for the offense, but that
having symptoms of chronic heavy

findings that alcoholics with psycho-

Studies on alcohol and crime show
that several factors may lead to

control for age and gender, both of
which are related to the incidence of
crime and to drinking. (2) Intoxicated
criminals are more likely to be

of police activity may lead to greater

among intoxicated people (e.g., police
being near bars at closing time).

Some factors may lead to
underestimates of the relationship of
alcohol to crime. In addition to
methodological problems mentioned -
earlier in this section, if the violent

using alcohol, the presence of alcohol

example, homicide data generally
report the blood alcohol content of the -

victim only.
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(However, some studies have collected data on drinking by the assailant—see self-
reported data from US Department of Justice surveys.)

Finally, the relationship between alcohol and crime may be obscured by the
limited use of appropriate control groups in studies (USDHHS, 1990a). This
means, for instance, that while a criminal population may be studied for use of
alcohol in association with criminal activities, the extent of alcohol consumption
may be unknown for a similar population who have not committed crimes (a con-

trol group).

For a more detailed description of the many problems inherent in researching -
the relationship of alcohol to violence, see Martin (1992).

US Department of Justice surveys

The US Department of Justice collects reports of criminal offenders and crime
victims regarding alcohol use by the offenders in the crimes in which they were
involved. Among the findings of self-reported alcohol use at the time of the

offense:

® In a 1991 survey of state prison inmates (Beck et al., 1993), approximately
one-fourth of inmates convicted of homicide, sexual assault, or other as-
sault reported having committed the offense under the influence of alcohol
only. Adding those who reported committing the crime under the influ-
ence of both alcohol and drugs raised the proportion to about two-fifths.
About one-third of inmates convicted of a robbery or a property offense
reported being under the influence of alcohol at the time of the offense.

~ ® The inmates who reported drinking at the time of their offense had con-

. sumed an average of the equivalent of three six-packs of beer before com-
mitting the offense. About half of inmates under the influence of alcohol
at the time of the offense had been drinking for six hours or more before
the offense. k '

® Another Justice Department survey, of correctional populations in the
United States in 1989 (US Department of Justice, 1991), found that 41
percent of convicted inmates reported committing their current offense
under the influence of alcohol. Female inmates in 1989 reported lower
levels of alcohol use than males by all measures reported (Table 4A.1)
" (Snell, 1992).

e A survey of 1991 crime victims’ perceptions of alcohol use by the offenders
‘also showed high perceived levels of alcohol use or combined alcohol and
drug use at the time of the offense (Table 4A.2) (US Department of Jus-
tice, 1992). It should be noted that a high percentage of crime victims
responded “don’t know” to perceived alcohol or drug use (last column of

Table 4A.2).
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Table 4A.1 - Alcohol use and treatment of local jail Tables 4A.3 and 4A.4 present the re-

inmates in fhe Un“ed S'afes, 1989 ’ “sults of studies of drinking prior to ho- ’
micides and assaults. In another o
(“ =5 67 5) - , (YQ)M—_JM review, Murdoch, Pihl, & Ross (1990) :
: " Female  Male found that in many studies, both of-
‘ , : fender and victim had been drinking
Who had ever been an alcoholic ) 13.2% - ’21.7% ( . before the crime. They reported the

‘most likely scenario for alcohol-related

~ Who had ever part1c1pated in an alcohol » 95 15.3 . homicide and assault as one in which
abuse treatment program k v
prog , - - “heavy drinking and a verbal argument
Who were under the influence of alcohol. 20.6 43.5 -

precede the violent act and the victim

is as likely as the offender to initiate
Who reported drinking for 5 or more hours 9.0 19.2 the altercation” (p. 1065). In a US
- before the current offense* ' ‘

- at the time of the current offense*®

Department of Justice study of homi-

Who reported bemg drunk or very drunk 8.4 , 120.8 1 cides involv,i‘ng 2,655 victims, 64.4% of
at the time of the current offense* . : ‘

defendants had been drinking alcohol
at the time of the murder, and 47.4%

* Based on convicted inmates only. o of the victims had been drinking alco—“
Source: Bureau of Justice Statistics Special Report, “Wbmen in Jail 1989” hOl/(DaWSOI} & Langan, 1994). Al- -
(Snell, 1992). , , though a strong correlation exists

between alcohol and homicide and‘

: assault, it is difficult to ascribe a causal
Homicide and assault : ’ ~ role to alt:ohol based on these studies,

due to many methodological problems

An important consideration in the i .
~ previously mentioned.

relationship of alcohol to violent crime

. is determining whether the offender, ‘For an additional literature review
* the victim, or both had consumed alco- ~ on alcohol and hom1c1de, see Parker et

hol before. the crime was committed. al. (1985).

‘Table 4A.2 - Percent distribution of vu:hmlzuhons by perceived
alcohol or drug use by the offender, United States, 1991

(n= 41,700 housing units) " Under the influence of
. . C one or the other, Don’t’

Type of crime = Alcohol Drugs Both  not sure which  know

‘Rape 342%  3.8%* 3.1%* 2.9%%* 39.5%
" Robbery = 98 9.7 4.6 1.9% 60.9

Assault - 23.7 - 3.0 58 1.6 42.8 )
Aggravated 253 - 43 81 2.4 44.3

‘Simple 229 24 48 13 420

All 215 42 5.5‘ 1T 45.9

* Estimate is based on about 10 or fewer sample cases.

Source: Bureau of Justice Staasncs “Criminal Vlcnmlzanon in the Umted States, 1991 ”
(US Depa'rtmem of ]usace 1992 ) :
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An important consideration in the relationship of alcohol to
violent crime is determining whether the offender, the victim,

or both had consumed alcohol before the crime was committed.

Table 4A.3 - Studies of drinking prior to homicides
Total Drinking Drinking
alcohol by by -

Location involvement* assailant  victim
Researcher and date Source of data Sample size (%) (%) (%)
Verkko Vyborg County, Court records 543 cases 69 55 48
(1951) Finland

(1920-1929)
Wolfgang Philadelphia Medical examiner 621 offenders 64 55 53
(1958) (1948-1952) and police reports 588 victims
Voss & Hepburn Chicago Police reports 429 offenders 54 - -
(1968) i ) 395 victims -
Virkkunen Helsinki, Finland Medical examiner 114 offenders 79 66 68
(1974) - (1963-1968) and police reports 116 victims
Goodmén, Mercy, Los Angeles Medical examiner 3,551 victims - - 49
& Rosenberg (1970-1979) and police reports ’
(1985) ‘ '
Lindquist Northern Sweden - 64 offenders - 66 47
(1986) (1970-1981) 71 victims
Welte & Abel Erie County, Medical examiner 792 victims - - 42
(1989) New York reports

(1972-1984)
Zahn Philadelphia " Medical examiner 679 victims 60 52 53
(1991) (1978) and police reports
* Drinking by either or both parties
Source: Martin, 1992
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Table 4A.4 - Studies of drinking prior to assaults
> Total  Drinking Drinking
alcohol by . by
; Location ; involvement* assailant victim
Researcher - and date Source of data - Sample size (%) (%) - (%)
Pittman & St. Louis Police reports " 241 cases 31 24 25
Handy (1964) - * aggravated assault,
: ’ 237 offenders
Tardif Montreal, - - Police reporté ' 124 offenders - 37 25
- (1966) Canada (1964) 140 victims i -
Gerson & Ontario, Police reports 774 éppusal ' - 49 - -
Preston (1979) (1976-1977) assault cases S
. R 2,978 other 36 75 75 .
- assault cases s
‘Pernanen Thunder Bay .~ Police reports 749 cases - 42 - 31 - 26
(1991) Canada (1977-1978) '
* Drinking by either or both parties.
Source: Marti’n’, 1992.

Rap‘e/sexur.al\ assault

As with homicide and assault,

alcohol consumption by both offender

and victim is often associated with
sexual assault (Martin, 1992,

Table 4A.5). Alcohol has been identi—

fied as a risk factor for sexual assault in

various studies (Abbey, 1991; Koss &
" Dinero, 1989; & Muehlenhard &

Linton, 1987). Abbey, Ross, and

* McDuffie (1993) found that across
_studies using various assessments of

sexual assault and with different popu-
lations, about 50% of sexual assaults

- were associated with alcohol consump-
tion by the perpetrator, the victim, or

both.
Suiéide

A recent review of studies on alco-
hol and suicide (USDHHS, 1990a),
found that (1) 20-36% of suicide vic-
tims either had a history of alcohol

‘abuse or were drinking shortly before
their suicides; (2) alcohol use was asso-

- meditated suicides; and (3) alcohol and
the use of firearms were often related

*see Baker et al. (1992), and Parker et

- Family violence -

- (USDHHS, 1990a). Alcohol-related .

research designs, methods, and samples -

ciated with impulsive rather than pre-

among youthful suicides. Numerous
studies cite both chronic and acute .
(binge) drinking as risk factors for sui-
cide (see Cohen, Baer, & Satterwhite,
1991, for a review).

For additional literature reviews,

al. (1985).

Frequent drinking has been
strongly and consistently associated
with spouse abuse, although it is diffi-
cult to prove that alcohol played a
causal role in the violent act, or
whether it was just coincidental to the
circumstances causing the abuse

violence rates vary depending on

Minnesota Department of Health
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Table 4A.5 - Studies of drinking prior to rape/sexual assaults

Total Drinking Drinking
alcohol by by
- Location : involvement* assailant  victim

Researcher and date Source of data - Sample size (%) (%) (%) -
Tardif Montreal, Police reports - 67 offenders - 31 16
(1966) ~Canada (1964) 112 victims )
Amir Philadelphia Police reports 1,292 offenders 34 24 31
(1971). 646 victims
Wikstrom Gavle, Sweden Police reports 264 cases 28 - -
(1980) )

Source: Martin, 1992.

* Drinking by either or both parties.

(Martin, 1992). In a review of studies,
Murdoch, Pihl; & Ross (1990) con-

cluded that there appears to be a rela-
tionship of marital violence to alcohol

independent of other marital problems.

A number of studies have shown
an association between alcohol and
child abuse, but the evidence of a link
is much weaker than is the case with
spouse abuse. Although studies suffer
from methodological and conceptual
problems (USDHHS, 1990a), some
have found that a substantial number
of child abusers are long-term drinkers,
and that abusive parents often drink
before or during the abuse (Martin,
1992). Other studies have shown no
clear association between alcoholism
and physical abuse (Combs Orme &
Rimmer, 1981; Pollock et al., 1990).
Because little systematic or specific
research has been conducted, it is diffi-
cult to draw any strong conclusions
about the nature of the relationship
between alcohol and child abuse
(USDHHS, 1990a). '

For extensive reviews on alcohol
and family violence, see Leonard and

Jacob (1988), and Miller (1990).

Frequent drinking has been strongly and consistently associated

with spouse abuse. A number of studies have shown an

association between alcohol and child abuse, but the evidence

of a link is much weaker than is the case with spouse abuse.

Magnitude of alcohol-
related injury, violence,
and property crime

Injury and violence as public
health problems ,

Regardless of whether they are
associated with alcohol use, injury and
violence are significant public health
problems (Minnesota Department of

‘Education, 1995; Minnesota Depart-

ment of Health, 1993 & 1995). Injury
(including motor vehicle-related in-
jury) and violence cause the majority
of deaths of children and young adults

“in the United States and in Minnesota

(Baker et al., 1992;‘Minnesota Center
for Health Statistics, 1992). As a con-
sequence, injuries and violence lead to
high direct expenditures and indirect
costs (lost productivity) to society.
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«

Death rates from injury and Vlolence

~vary greatly with age, gender, and race -
(Baker et al., 1992). -

Alcohol-related i injury,
violence, and property crime
in anesota

Injury

-~ As reported in chapter 2, a total of

1,456 deaths resulted from injury in

Minnesota in 1991, including motor

vehicle-related kdeaths (Minnesota

‘Center for Health Statistics, 1992).
‘ \Usmg research- based alcohol-attribut-
" able fractions by type of injury, Alco-

hol-Related Disease Impact software -

: estirnated that 457 of the total injury

deaths were related to alcohol use

- (Shultz et al., 1989). The majority of

alcohol- related injury deaths—247

~(54%)—were estrmated to be from -

motor vehicle crashes. Of the remain- .

_ing alcohol-related deaths, it was esti-

mated that 26 were from fires, 124.

were due to falls, 21 were caused by
drownings, and 40 were from a variety
- of other injuries. ' '

6

- Although the above figures ap-

proximate the actual number of alcohol-
related deaths in Minnesota,
- completely state-based data on alco-

hol-related injuries are available only

for motor vehicle deaths and non-fatal

injuries, drownmgs and recreational

‘boating deaths, and fire deaths.” Motor

vehicle crash data from the anesota
Department of Public Safety are re-
ported in the section, “Alcohol-im-
paired driving,” and other existing

| state alcohol-related injury data are

reported below. For an overview of all

| fatal and non’fatal injury in Minne-
' sota, see A perspectwe oninjury in ’

Minnesota: Trends in the 1980s—A

focus on- 1991 (Minnesota Department

of Health [MDH], 1994)

Regarding non-fatal injuries in
Minnesota, more comprehensive
statewide data are needed in order to

measure the extent of alcohol involve-

ment. However, some general indica-

tors of statewide non-fatal injury exist: - 1
(1) Using Behavioral Risk Factor Sur- |
- veillance System survey data froma

random sample of 3,400 Minnesotans g

~for 1988, 1989, and 1990, the Minne-

sota Department of Health found that

about 18% of Minnesotans 18 years of -

age or older experience a significant

. non-fatal injury® each year (MDH,
1994). (2) In 1992, the Annual Stu-

dent Survey of the Minnesota Depart-

ment of Educatron for the first time

collected information about non-fatal
injury among Minnesota students in

6th, 9th, and 12th grades. Of the 91% . -
~ of students who responded, 51%

reported having been injured at least

“once in the preceding 12 months

: (MDH 1994).

- The State Frre Marshal D1v1sron of

_the Minnesota Department of Public -
~ Safety reported 71 civilian deaths® and

336 civilian injuries in 1991 fires in

" Minnesota. One firefighter died and

259 were injured fighting fires in the

~ same year (Minnesota Department of

Public Safety, 1992a). Although fire
victims were not routinely tested for
blood alcohol levels in 1991, the prac-

' tice has become policy since August
- 1993, when the Fire Marshal Division

began conducting autopsies on all fire

victims. From August 1993 through

July 2, 1994, 64 individuals died in
fires, of whom 21 (36%) were found at

‘autopsy t0 have a positive blood alco-

hol content (Minnesota Department of
Public Safety, 1994a). For five of the

64 deaths, blood alcohol level informa-
tion was pending or unavailable.

- Also, where multiple deaths oc- - -
curred in one fire, the perpetrator may
have been drinking but victims were

~not (e.g, the case of a “careless smok
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ing” fire in which the two adult victims
had positive blood alcohol levels, but
the two child victims did not. Al-
though alcohol’s relationéhip to the
fire is not clearly known, it may have -
played a role in impairing judgment.)
The alcohol-related percentage of fire
deaths attributed to “careless smoking”
was higher than that of all fire deaths:
64% of careless smoking deaths (9/14)
showed positive blood alcohol levels in
the victims. (However, it is difficult to
show statistical significance with num-
bers this small.) '

Minﬁesotafspecific data on the
number of alcohol-related falls are ,
unavailable.

Minnesota data on drownings are
available from the Minnesota Depart-
ment of Natural Resources [DNR]
(non-boat related drowning and recre-
- ational boating fatality reports) and the
Minnesota Center for Health Statistics
(death certificates). Data on alcohol
involvement in recreational boating
accidents'® are believed to be consider-
able underestimates for several reasons:
(1) There had been no law requiring

alcohol testing of water accidents until

1994. However, a law which became
effective August 1, 1994, requires
county coroners to test for alcohol and

controlled substances for operators and

passengers for fatal snowmobile, all-
terrain vehicle, boating, and drowning
victims (Laws of Minnesota, 1994). (2)
Many non-fatal accidents, perhaps up
to 90%, go unreported. (3) Reports of
boating accidents on private waters!!
are not required. (4) Accidents involv-

4A - Expanded Topics: Non-vehicle injury, violence, and property crime

hol in 1991 in Minnesota (USCG,
1992). Data frorn‘ther DNR indicate
that alcohol has been involved in 50%
of all boating fatalities since 1985
(DNR, 1992). Among non-fatal water-

‘craft accidents reported in 1991, the

craft operator’s condition was reported
as follows: 42 “had been drinking,” 111
“had not been drinking,” 80 “un-
known,” and 4 “other” (DNR, 1992).

- The DNR also maintains a record

of non-boat drownings in public and
_private waters. Of 38 non-boat

drownings recorded by the DNR in
1991, 17 were recorded as involving
consumption of alcohol by the victim
(DNR, 1992). However, because alco-
hol testing for fatal water-related inci-
dents was not required, this may be an
underestimate.

A study of official state records of
drownings in Minnesota from 1980
through 1985 revealed that 58% of
DNR reports for people over 15 years
of age listed alcohol consumption as
contributing to the drowning
(Hedberg, Gunderson, Vargas,
Osterholm, & MacDonald, 1990).
However, as the study noted, the num-
ber of people consuming alcohol who
did not drown was unknown.

Violence and property crime

The number of crimes reported and
the number of arrests made in Minne-
sota in 1991, by type of crime, are re-
ported in Table 4A.6. “Offenses known

. P Data from the DNR indicate that alcohol has been involved
ing only slight injury or property dam-

age less than $500 do not require
reporting (TM Smalley, DNR, personal
communication, June 29, 1994; US

Coast Guard [USCQ], 1992).

in 50% of all boating fatalities since 1985. Among Minnesota
drowning victims from 1980-1985, 58% of
DNR reports for people over 15 years of age listed alcohol

‘Keeping in mind these limitations,
six boating fatalities and 25 boating
injuries were reported to involve alco-

consumption as contributing to the drowning.
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In an elght—county study of 1,390 offenders who had committed a crime against a person, the
anesota Sentencmg Gmdelmes Commlsswn (1991) found that over 30% of all the- offenders were

“under the influence of alcohol at the time of the offense, and an addttwnal 6% were under the

mfluence of both alcohol and tllegal drugs. About 27% of the 1,390 offenders egularly abused
alcohol and another 26% regularly abused both alcohol and lllegal drugs. |

Table 4A 6 - anesota crlmmal offenses, 1991

or reporte,d"f and “Offenses cleared by

: ‘ Offenses . Offenses
: Offense - known - cleared
category - - orreported by arrest’
" PARTI ) - R
Criminal homicide o 135 - 81
Rape?? R 1,944 ; © 790
Aggravated ass’ault* = - 8,051 4,532
 Robbery ) 4,434 - 806
(taking fromaperson) o : o
Burglary o - 39,816 . - 4,069
(breaking and entermg) - S
" Larceny ‘ 135,480 - 28,020
(property theft, except autos) 7 o r
Auto theft 17,561 - 3,372

- Arson 1,538 7 ~ - 261

~ ter 3, section on Non-health sector
‘cost components) 12

! Recording procedures for offenses adhere to state and federal guide-

lines. Some important points to note: “A criminal act may involve
- several crimes, several persons, and several victims, but all that is
“necessary for such an act to be reported and recorded...is one viola-

tion. If a given criminal act involves more than one offense, only the

more serious offense is counted. ‘Clearance by arrest’ indicates that
at least one person was arrested. It does not preclude the fact others
. .may have also been involved in the offense. Any additional arrests
are purely supplemental and are used for each department7s record
purposes only and not reported under the program (Minnesota De-
- partment of Public Safety, 1992b, p. 3).

? National surveys indicate that rapes by strangers or nonstrangers are
about 50% underreported in both cases (US Department of ]ustice,
1983,.p. 25). :

3 For 1992 Minnesota data, analysrs by the Minnesota Department of
- Public Safety indicated that some offenses were being miscoded by
law enforcement agencies, resulting in corrected figures which -
showed an increase in rape and aggravated assaults and a decrease in
" other assaults and other sex offenses. The MDPS indicated that it is
unclear whether this situation existed prior to 1992 ( Bentﬁeld 1993). .

Source Minnesota Department of Public: Safety (1 992b)

E (1991) found that over 30% of all the k

 offenders were under the influence of

 regularly abused both alcohol and-ille- -

~ chemicals was alcohol (85. 6%) Of

arrest” are the two categories also used *
in the Alcohol-Related Disease Impact
(ARDI) software calculations of public
criminal justice system costs, although
ARDI used national offense data pro-
rated to Minnesota’s population rather -
than the figures listed below (see chap-

Although the percentages of of—
fenses in Minnesota involving alcohol
are not known with certainty, and the
role of alcohol is often unclear, a few
sources provide relevant data:

" (1) In an eight-county study of
1,3,90 offenders who had committed a
crime against a person; the Minnesota
Sentencing Guidelines Commission

alcohol at the time of the offense, and an
additional 6% were under the influ-
ence of both alcohol and illegal drugs.
About 27% of the 1,390 offenders regu-
larly abused alcohol, and another 26%

gal drugs. The above figures were sev-
eral percentage points higher for the
subset of offenders who used a weapon
during the crime. The drug of primary ~
choice among the offenders who used

those who used alcohol, 43% did riot
use any other drug.?

_ The Sentencmg Guidelines Com-
mission notes in its report that data

 Minnesota Department of Health



were obtained primarily from probation
officer files and court plea and sentenc-
ing transcripts, and that these docu-

" ments were not avdilable in every
case.'* Also, as is true with many stud-
ies of alcohol involvement, objective
tests such as measurement of alcohol

content in the offender’s system imme-

diately after the offense were not avail-
able. While recognizing its limitations,
it is important.to note that the Sen-
“tencing Guidelines Commission report
appears to be the only currently avail-
able state study which distinguishes
alcohol from other drug usage with
respect to offenses that are not specifi-
cally classified as alcohol (e.g., DWI)

~or drug offenses.

(2) In a 1990 survey of 146 Minne-
sota probation and parole agents (Min-
nesota Planning, 1992), 66% of 7,834 -
offenders who had been screened or
assessed for chemical use problems
~ were found to be chemically abusive or
dependent (may be alcohol, drugs, or
both). Overall, 40% of the 12,975 of- =
fenders in the study were found to be
chemically abusive or dependent. (The
12,975 offenders included those who
- were screened or assessed and those
who were not).

About 45% of the offenders had
committed an alcohol or illicit drug
offense as the only offense or one of
multiple offenses. Of these offenses,
79% were alcohol-related and 11%
were drug-related.

(3) Minnesota law recently estab-
lished the requirement that probation
~officers for convicted felons determine
whether alcohol or drug abuse was a
contributing factor to the offense being
committed (Laws of Minnesota, 1991).
However, aggregated statewide data are
not yet available.

(4) Over 80% of nearly 4,000 Min-
nesota residents surveyed in 1992 felt
that alcohol contributes to violent

4A - Expanded Topics: Non-vehicle injury, violence, and property crime

crime in their community (Minnesota
Planning, 1994). This percentage was
notably higher than the figures for
other drugs: the second-highest per-
ceived contributor to violent crime was
cocaine, with a 51.4% positive re-
sponse. (Respondents could check
affirmatively to all drugs they felt were
contributors.) ‘

The degree of alcohol use by arson-
ists prior to arson crimes in Minnesota

- is unknown, since blood alcohol levels

are tested only among the victims. In
1991, arson was the second leading
caus . of fire, at 13% of the total (Min-
nesota Department of Public Safety,
1992a). |

Regarding family violence, data on
alcohol-related proportions of domestic
assaults are not readily available, but
4investigations»of child maltreatment do
include determinations of alcohol and/
or drug abuse. Domestic assault is a
problem of considerable magnitude, as
the following figures from the Minne-
sota Coalition for Battered Women
and the Minnesota Department of

"Corrections illustrate: (1) From 1990

through 1992, a yearly average of
132,000 domestic assault cases were

~ handled by local law enforcement of-

ficers in Minnesota. (2) In 1991, 4,800
women were sheltered. (3) In 1991,
11,000 petitions were filed for orders of
protection (Minnesota Department of
Health, 1993). To the degree that al-
cohol may play a part in domestic vio-
lence, alcohol-related social and

economic costs could be substantial.

Reports on child abuse in 1991 in
Minnesota show that about one fourth
of cases involved alcohol abuse by the
perpetrator. The Minnesota Depart-
ment of Human Services (1993)
reported that among 6,914 “deter-
mined Cases_ of [child] maltreatment”
in Minnesota households in 1991, the

~ following percentages of alcohol abuse
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‘were reported (see Table 4A.7). Corrr—

pared to other individual or household

 problems (drug abuse, disabilities),

alcohol abuse was-the problem most

| often reported for household members .

other-than the victim.®

For thorough reports on violence as
a public health problem and preven-

- tion efforts in Minnesota, see Violence-

Free Minnesota, a 1994 Ieport to the
Minnesota Legislature from the Office

of Drug Policy and Violence Preven-
tion (Minnesota Department of Public -

Safety, [DPS] 1994b); A Report to the

Violence Prevention Taskforce (DPS,

1995); Violence Prevention Plan: Un-
learning Violence (Minnesota Depart-

- ment of Education, 1995); and Public
‘| Health Approaches to Violence Preven-

tion, by the Minnesota State Commu-
nity Health Services Advisory
Committee (Minnesota Department of

Health [MDH], 1993); and Minnesota: ) ‘

Public Health Goals (MDH, 1995).

“Cost implications

- It is difficult to estimate alcohol-
related costs of injury, violence, and

~ property crime nationally and in Min-

nesota for a variety of reasons: -
(1) Many incidents are not reported to

police, and injured individuals may not
"seek medical attention in many cases.

(2) The involvement of alcohol is of-
ten not detected or measured, espe-
cially when only the perpetrator was
consuming. (3) Minnesota-specific

. alcohol-related percentages by type of

‘event do not exist in some categories
(e.g., falls, domestic assaults). (4)
There are many types of costs, and -

these are borne by individuals and the 7

public, private, and non-profit sectors
throughout society. (5) Many costs of
injury, violence, and property crime are
not measurable. Despite these difficul-
ties, attempts have been made to quan-
tify the cost of alcohol-related i injury,

~ violence, and property crime.

Table 4A.7 - Chemical abuse pertentages for perpetrators,

victims, and other household members for determined cases

- of child multreatmeni anesota, 1991

(n= 6,914)

Perpetrcl'ors . Victims

-Other

~ household Entire
' members’ . household?

A national study of the -
~ costs of all non-fatal and fata,’l‘,
injuries and violent deaths in .
the United States estimated a.
total lifetime cost of $158 bil-
lion for persons injured or
killed in 1985, including direct
expenditures” as well as the

) A‘lqohol abuse

Alcohol or
drug abuse

205%  0.8%  65%  23.8%
C256%  1.2% - 84%. - 29.3%

MacKenzie, & Associates,

vey, injuries and violence were

1. An assessmenit is counted for “Other household members” if the chermcal abuse
category applies to any person in the household other than a perpetrator or victim.

2 An assessment is counted for “Entire household” if the chemical abuse category

applies to any person in the household mcludrng perpetrators and victims.

Source DHS 1993.

direct medical costs for the
" non-institutionalized popula-
tion aged 17-64 years (Harlan,
Harlan, & Parsons, 1990). Evi-
dence suggests that chronic
~ “alcohol consumption may in-

‘crease injury-related medical
COosts. Blose and Holder (1991) found

that from 1980 to 1987, chronic drink- -

ers experienced significantly higher

value of lost productivity (Rice, -
1989). In a 1980 national sur-

found to be the leading cause of -

_'Minhesota Department of Health



injury-related medical costs than non-
chronic drinkers—an average of $250
per year compared to $82. Manning,
Keeler, Newhouse, Sloss, &

- Wasserman (1991) estimated the life-
time cost of property loss, strain on the
criminal justice system, and social pro-
grams at $14,000 for each heavy

~ drinker (defined as consuming two or
more reported drinks per day).

A recent national survey estimated
the total economic loss to victims of
crime in the United States in 1991 at
$19.1 billion (US Department of Jus-
tice, 1992, Appendix IV).!8 Rape, rob-
bery, and assault cost $1.1 billion,
personal larceny cost $3.5 billion; and
burglary, household larceny, and motor
vehicle theft together cost $14.5 bil-
lion." These figures do not distinguish
- alcohol-related crimes from other -
crimes.

“Estimates of alcohol-related health

care costs of injury and violence in
Minnesota are not readily available.

There are no estimates of alcohol-
related non-health care costs of vio-
~lence and property loss using only

Minnesota data, due to the lack of a set

- of Minnesota-specific alcohol-related
percentages of violent acts and prop-
erty crimes.”’ However, the Minnesota
Criminal Justice System DWI Task
Force in 1990 estimated the cost of
alcohol abuse to the Minnesota crimi-

nal justice system by applying national

alcohol-related proportions of crimes
to Minnesota 1987 arrests and govern-
ment expenditures (cited in Commis-
sion on Confinement and Treatment

- of DWI Recidivists, 1993, pp. 100a-
100h). The cost of processing alcohol-
related cases (including driving-
while-intoxicated charges) from arrest
through adjudication, treatment, and
incarceration was estimated at over
$264 million for 1987, with state and

4A - Expanded Topics: Non-vehicle injury, violence, and property crime

* $120.3 million; (2) prosecution and

“slightly higher than $1.0 billion (Mor-

Chronic drinkers experience significantly higher injury-

related medical costs than non-chronic drinkers.

local governments paying 87% of all
costs through taxes. (This estimate did
not include costs for city or county
prosecutors, or the Attorney General’s
Office.) Alcohol-related costs by cat-
egory were: (1) law enforcement -

public defenders - $4.4 million; (3)
adjudication and treatment - $32.6
million; and (4) incarceration - $107
million.

Data from the US Bureau of the
Census showed the preliminary total of
all Minnesota state and local justice

expenditures for 1991, irrespective of
the involvement of alcohol, to be

gan, Morgan, & Quitno, 1994). Con-
tributing costs included:

e Police protection—

$485.3 million
e Corrections—$267.8 million

e Judicial and legal services?—

$256.2 million.

Data from the US Bureau of the Census showed the
‘ preliminary total of all Minnesota state and local justice
expenditures for 1991, irrespective of the involvement of
alcohol, to be slightly higher than $1.0 billion. Since an
estimated 30% of offenders were under the influence of alcohol
when they committed a crime against a person, at least $300
million of 1991 state and local justice expenditures in

Minnesota might be roughly estimated to be alcohol-related.
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" Since an est1mated 30% of offend-
ers were under the influence of alcohol
' when they committed a crime against a

person (see Minnesota Sentencing
Gu1de11nes Commission reference -

above), at least $300 million of 1991

state and local justice expenditures in
 Minnesota might be roughly estimated
to be alcohol-related. This estimate

excludes offenses by individuals who

“were not proven to be drinking at the
time of the offense, but who have on-
going excessive alcohol consumption
- problems. This figure is higher than the
cost estimates from similar categories

presented in the Alcohol-Related Dis-
ease Impact software calculations in -
chapter 3, Non—health care COsts..

Some other Minnesota crime-re-

ated costs for which neither general
-cost data nor alcohol-specific data were
~ readily available include: lost produc-
 tivity costs for victims and perpetrators
of crimes, state legal defense costs, lost R

quality of life due to fear of crime, and

- costs of time spent by the Minnesota
Leglslature and its.supporting agenc1es
in deahng with crlme issues. ' ‘

~ The alcohol»related proportions of
arson losses and stolen property losses

are not available..

’Impllcahons for publlc
~health promotion and -
protectlon

In setting pubhc health goals for

“the year 2000, both the US Public
" Health Service (USPHS) and the Mir}f
“nesota Department of Health (MDH)

| call for reductions in the abuse of alco--

hol as well as reductions in the inci-

. dence of fatal and non-fatal injuries

(MDH, 1995; US Department of

‘Health and Human Services, 19'90b).

MDH seeks to strengthen and sup-
port public health activities which
reduce the incidence of injury and

move toward zefo tolerance of violence
(MDH, 1995). Some SpelelC Ob]eC'

tives-include:

Decrease the prevalence of in-
jury hazards in the home, par-
ticularly as related to falls,
scalds, and bufns :

- Reduce suicides from 10.6 to no
_ - more than 10 per 100 OOO
_ people.

Reduce violent death due to

firearm injury from 7.5 per
: 100 000 populatlon )

: Reduce the hom1c1de rate from -

3.3 per 100,000 population

Reduce physical abuse directed

at women by male partners from

30 per 1,000 couples

Reduce rape and attempted fapé :
of women age 12 and under from -

140 per 100,000 women - |

Numerous state and local agencies "

and organizations (DPS, 1995; MDE,

1995) share this commitment to reduce

‘violence and‘acknowledge the ‘rela—
‘tionship between alcohol and violent

behavior.

‘Many health and human service

" organizations have issued policy state-
ments addressing problems related to - -

alcohol use and have called for public
and private initiatives for prevention.
For example, see the American Medi-
cal Association (AMA) policy com-
pendium of statements on alcohol and

~ other harmful substances adopted by 35 »

member organizations of the AMA

- National Coalition on Adolescent

Health (Gans & Shook 1994).
7 -Although the role of alcohol asa

possiblé cause of injuries and violence

~ needs clarification, its strong and un-

ambiguous association with both prob-
lems suggests that prevention
initiatives are niecessary. Such activi-

MiﬁnesotaDepdrtment of Health



ties include efforts to minimize the use
of alcohol in environments where inju-
ries or violence would be more likely to
occur. This is supported by findings
that the relationship of alcohol to inju-
ries is especially strong among more
severe and fatal injuries, and that in-
creased doses of alcohol accompany
increased severity of injury (Smith &
Kraus, 1988). :

Areas for more research

* Research is needed to address the
“combinations of high-risk popula-
tions, victim-assailant relationships,
and social settings that suggest the
circumstances in which drinking leads
to violence” (Martin, 1992, p. 236). As
the complex mechanisms and interac-
tions involving alcohol and violence
" become better understood, more effec-
~ tive prevention approaches may be
developed and implemented.

Additional studies will hopefully
clarify the relationship between alco-
hol and injury or violence. Ideally,
these studies should compare rates of
injury or violence across groups with
different patterns of alcohol consump--
tion. Specific topics for which further
study would be especially helpful in-
clude: (1) non-motor vehicle injuries,

“especially falls; (2) non-fatal injuries
and violence; (3) Minnesota-specific
alcohol-related percentages of offenses,
including data on domestic violence;
and (4) Minnesota-specific health care
and other costs of alcohol-related in-
jury and violence.

- In addition to educational efforts
-focused on curbing excessive individual
consumption of alcohol, community
prevention efforts provide an impor-
- tant means for changing social norms
around alcohol use and strengthening
policies designed to decrease alcohol-
related injury and violence (Mosher &
Jernigan, 1989). Changes in the social,
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In addition to educational efforts focused on curbing

~ excessive individual consumption of alcohol, community

prevention efforts provide an important means for changing

social norms around alcohol use and strengthening policies

designed to decrease alcohol-related injury and violence.

economic, and physical environment
of a community can conceivably work

toward this end (Holder, 1993).

Examples of research projects at-

“tempting to measure the effects of con-

certed community-wide programs

~ include Minnesota recipients of grants

from the US Government’s Center for
Substance Abuse Prevention; Commu-
nities Mobilizing for Change on Alco-
hol, through the University of
Minnesota School of Public Health,
Division of Epidemiology; and a pre-
vention effort to reduce unintentional
alcohol-related injuries and fatalities in

“three communities, through the Pre-

vention Research Center, Berkeley,

California (Holder, 1993).

Alcohol-related injury and
violence: prevention into
practice

Numerous state and community
violence prevention activities which
address alcohol are described in Vio-
lence-Free Minnesota (DPS, 1994b), A
Report of the Violence Prevention
Taskforce (DPS, 1995), and What
Works in Preventing Rural Violence:
Strategies, Risk Factors and Assessment

k Tools (Monsey et al., 1995).

Many efforts to decrease the inci-
dence of injury and violence in general
can have an effect on alcohol-related
injury and violence in particular (e.g.,
handrails on stairs to prevent falls,

-control of sales of assault weapons to

limit shootings). In addition, numerous

Minnesota Department of Health
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| efforts specifically designed to promote

healthy norms about alcohol use, stress
management, and conflict resolution
may reduce injuries and violence.

A study by the Search Instltute

- demonstrated’ that adolescents atisk

for one behavior are at risk for other
behaviors (Benson, 1990). This
research suggests that prevention -

~ projects that strive to lower risk factors-

and increase protective factors for
youth have a potential for reducing
youth chemical use and violent

behavior.

For information on overall risk and
protective factors for adolescents see

publications from the Search Institute

(Benson;, 1990; Blytn and :
Roehlkepartain, 1992; Search Insti-

- tute, 1995). For a list of risk and pro-

tective factors associated with

chemical use, see Signs of Effectiveness ,
| In Preventing Alcohol and Other Drug

Problems (Center for Substance Abuse,

USDHHS, 1993). For a list of risk and

protective factors associated with vio-

lence, see Public Health Approaches to
Violence Prevention (Mrnnesota Departf

| ment of Health, 1993).

Alc’oholfre[ated injury and vio-
lence prevention efforts fall under pri--

‘mary, secondary, and tertiary

prevention. Primary prevention activi-
ties aim to avoid the occurrence of

alcohol-related injury or violence.

- Such activities include limiting the

availability of alcohol at large public
gatherings and events, organizing alco- -

- hol-free recreational activities for.

youth, and raising alcohol taxes to
reduce consumptron

Secondary prevention seeks to
minimize the damage after an alcohol-

related injury or violent behavior has

already begun. An example is the 911
emergency response line. A quick re-

‘sponse may interrupt the event asitis

occurring. Other examples are commu-

_ nity-supported police intervention and

consistently-applied conseqnences for
alcohol-related injurious or Vlolent

- behaviors. . -

The goal of tertiary prevention is
to prevent further damage once the

-injury or violence has taken place. An
" example is chemical dependency treat-
" ment and aftercare for convicted of-

fenders, which may help stem violent
action by the offender in the: future

Activities at all three levels of
prevention are needed to address the
problems of alcohol-related injury,
violence, and-property crime. Public .-
awareness and support, combined with
capable political leadershlp, can im-
prove the effectiveness of measures -

designed to create a safer environment ,

for all Minnesotans.
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"Endnotes

! The degree of intentionality is often difficult to determine. See “Distinguishing
between injuries and violence,” in this section.

2 Although arson-related fire deaths and non-fatal injuries are clearly intentional,
the majority of fire casualties are more readily identifiable as unintentional.
Therefore, fires are primarily covered here under “injury,” although arson is
covered under ‘violence,” and all fire-related property damage (intentional or
not) is discussed under “cost implications.”

3 There are some limitations to the use of M1nnesota~spec1ﬁc data to amend
ARDI software calculations of Minnesota costs, namely: (1) the state data cat-
egories do not always correspond directly or completely to the national ARDI
data categories; and (2) ARDI cost calculations, especially for indirect morbid-
ity costs, were made using complex models entered in ARDI software and not
readily applicable in calculations not using ARDI.

* Anda et al. include suicide and homicide in their definition of “fatal injuries,”
in addition to fatal unintentional injuries.

> Alcohol’s involvement in motor vehicle crashes nationwide is monitored
through the Fatal Accident Reporting System and other National Highway
Traffic Safety Administration surveillance. In Minnesota, the Department of
Public Safety monitors alcohol-related motor vehicle crashes and publishes an
annual report entitled Minnesota Motor Vehicle Crash Facts.

¢ When all individual categories of alcohol-related injury deaths are summed, the
total is actually 458. This differs from the total of 457 stated in the text above,
because all categories and totals were prorated from national figures and
rounded. Therefore, there is a slight discrepancy in the estimated prorated total-
of 457 and the total of 458 derived from estimated deaths due to specific causes
of injury, which were prorated by cause from national data and rounded.

" Trauma centers in Minnesota medical facilities collect some information on
alcohol-related injuries among people treated on an in-patient basis. However,
it would be difficult to use trauma registries to obtain meaningful aggregate
statewide statistics on alcohol and injury since alcohol levels are drawn accord-
ing to individual hospital protocol for patients who have sustained an injury.
Another source of data on injuries in Minnesota is the Traumatic Brain Injury/
Spinal Cord Injury Registry, maintained by the Minnesota Department of
Health since January 1993.

8 A “significant non-fatal injury” was defined as one in which professional medi-
cal care was sought or usual activity was restricted for four or more hours in the
previous year due to the injury.

° This number differs from the 57 fire deaths used in ARDI calculations of chap-
ter 2. Mortality data used by ARDI were from the Minnesota Center for Health
Statistics. Differing classifications of deaths account for the d1fference in ﬁgures
across state agencies. » :

10 The term “accidents” may be considered by some readers to be inaccurate when
alcohol is involved, since the consumption of alcohol would usually imply that
the drinker is aware of the increased risk for occurrence of a problem while boat-
ing. However, use of the term will be retained here to be consistent with Min-
nesota Department of Natural Resources usage, which adheres to US Coast
Guard terminology. Some alternatlve terms m1ght include “injuries” and “colli-
sions.”

1 “Private waters” generally mean lakesrunder 10 acres and may have only one
land owner around the perimeter. Boating on such waters is rare.
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Arson offenses were not included in the ARDI calculations of public criminal

' justice costs, but costs were 1nstead 1ncluded in the ARDI category “Fire destruc-

14

15

16

17

18

19

tion costs.”

Based on their criminal justice- work, some Minnesota professronals suggest that

‘some of these figures from the anesota Sentencmg Guidelines Commission

may be conservative.

Data on the offenders were obtained through a variety of sc sources, mcludmg of-
fense characteristics, offender characteristics, probation ofﬁcer flles, and court

plea and sentencing transcripts.

Child maltreatment includes sexual abuse, neglect,r physical abuse, mental -
injury, and threatened injury. Of a total of 17,480 assessments made in 1991,
there were 6,914 (39.6%) cases of maltreatment determmed mvolvmg

10,224 ch1ldren

For the victim, the most frequently reported problem was developmental
disabilities.

These include medicial and some non-medical costs to the in;jured person.

This included only the costs reported by victims—losses from property theft or
damage, cash losses, medical expenses, and amount of pay lost from work because
of injuries. Costs external to victims, e.g., the costs of running the criminal jus- ~
tice system or increased insurance premiums, were not rncluded Costs of suicide,
- homrc1de and arson were not included. : ‘

Another estimate included a measure of lost quality of lrfe and set lifetime costs
of violence from 1987-1990 at $178 billion (Miller, Cohen, & Rossman, 1993).
In their estimate, potential health-related costs.(including unmet mental health

needs) totaled $10 billion, lost productivity cost $23 billion, and reduced quality

~ of life cost $145 billion (1989 dollars). The nonmonetary. costs of lost quality of
 life—including pain, suffermg, and fear—were estrmated by j jury compensatron

20

21

and “willingness to pay technlques

> For alcohol-related percentages of specific offenses used in Alcohol Related
Disease Impact Software estimates on non-health care costs, see Table 3.1of"

chapter 3.

Judicial and legal services mclude courts, prosecutron and legal servrces, and

pubhc defense.
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Chapter 4 . Section B

Alcohol-Related Driving

Sumrhary points

In Minnesota, the percentage of motor vehicle fatalities that were alcohol-
related decreased from 52% in 1984 to 35% in 1994. However, alcohol-
related motor vehicle crashes remain the leading cause of death among
1-44 year olds by a substantial margin.

Alcohol involvement increases the risk for fatal crashes and for more seri-
ous non-fatal injuries. Among Minnesotans of all ages, motor vehicle
crashes remain the most common cause of fatal injury, severe non-fatal
injury, and traumatic brain injury:

Approximately 11% of motor vehicle injuries and 4% of property damage
crashes were alcohol-related in 1994.

An alcohol concentration (AC) of 0.10 is the legal threshold for impair-
ment in Minnesota. Persons under 21 years who are convicted of drinking
any amount of alcohol while operating a motor vehicle receive a suspen-
sion of driving privileges. If any person is driving in an unsafe manner and
has been drinking, he or she may be charged with driving under the influ-
ence of alcohol irrespective of the amount of alcohol in his or her system.

In 1990 in Minnesota, 37% of drinking drivers involved in a fatal crash
had at least one prior DW1I offense. Minnesota has one of the most com-
prehensive DWI statutes in the nation. The law applies to any kind of
motor vehicle, including cars, boats, snowmobiles, farm tractors, bulldoz-
ers, mopeds, and riding lawn mowers. '

In a statewide telephone survey conducted in 1992, 11% of 18-24 year old

men reported drinking and driving in the past month.

In the 1992 Minnesota Student Survey, 30% of twelfth grade students
reported that they have driven after drinking alcohol or using other drugs,
and 46% reported riding with friends after they had been drinking or
using drugs. ‘

Minnesota Planning and Minnesota Department of Public Safety esti-
mated the cost of alcohol-related motor vehicle crashes in 1990 to total
$189.6 million. The Minnesota Department of Health estimated the cost
in 1991 at $180.5 million, using somewhat different methods and data.

Promising strategies to prevent alcohol-related driving include legislative
and economic policy change, as well as shifts in community norms
through public information campaigns, school-based educational pro-
grams, and retail-focused programs.

Minnesota Department of Health

133







Chapter 4
Expanded Topics - Section B

Alcohol-Related Driving

Introduction

~ Alcohol-impaired driving is a persistent public health problem, with costly
human and economic consequences. Almost half of all traffic fatalities in the
United States are alcohol-related, and an estimated 40% of all persons may be
involved in an alcohol-related traffic crash sometime during their lives (Centers
for Disease Control, 1991; National Highway Traffic Safety Administration
[NHTSA], 1991).

National and Minnesota data point to some encouraging trends in recent
years. Among drivers involved in fatal crashes nationwide, intoxication' rates de-
creased for all age groups from 1982 to 1992 (NHTSA, 1993). In Minnesota, the
percentage of motor vehicle fatalities that were alcohol-related” decreased from
52% in 1984 to 35% in 1994 (Minnesota Department of Public Safety [DPS],
1995).

Although these figures indicate improvements in recent years, losses due to
alcohol-impaired driving continue to be significant. This section addresses the
nature and magnitude of this ongoing problem, cost implications, and implications
for the protection and promotion of the public’s health. Sustained public attention
is essential to shift social norms and drinking practices, and to achieve further
declines in alcohol-related motor-vehicle crashes, injuries, and deaths.

Unlike many other consequences of alcohol consumption, the negative effects
of alcohol-related driving are well documented in Minnesota. Several sources are
cited in this section of the report. Extensive information is available from state

‘agencies, particularly the Department of Pubhc Safety, and from non- '
governmental organizations.

The nature of alcohol-related driving

Alcohol concentration and impairment

Alcohol impairment is legally defined by the alcohol concentration (AC)
measured in a person’s blood, breath, or urine. Sometimes only the blood alcohol
concentration, or BAC, is mentioned in studies. The more inclusive term AC will
be used here, except when citing studies whlch refer only to BAC. Measurement of

- AC and BAC is equivalent.

In the 1960s, the National Highway Traffic Safety Administration (NHTSA)
established the federal legal threshold for alcohol intoxication or impairment—
0.10 decagrams per centiliter of blood (Perrine, 1990). In recent years, some states
have reduced the legal limit to an AC of 0.08. Several national organizations, such
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Driving, recommend an AC of 0.08 as
anew legal limit (NHTSA, 1992). An

for impairment in Minnesota.

‘Under the influence is defined in terms of impaired ability to

drive safely. It is not synonymous with an alcohol concentration
of 0.10 or more. On th‘e;contrarvy», an alcohol concentration’ of
0. 04 or more is releoant evidence of whether the person is
" under the mfluence of alcohol In reahty, most people are mszbly
1mpalred at alcohol concentrations well below 0.10.
Accordmgly, it cannot be assumed that it is legal to drive so 7

o long as one remams below the 0.10 line. 7

provides a measure for legally defining

can occur before the legal threshold
has been reached. In a réyiew of 177
studies of the effect of alcohol on driv--

behaviors were affected at levels con- -
siderably lower than~_0§ 10 BAC. For

example

~at or below 0.05
Divided attention: (ability to
~  attend to two or morc sources of
visual information at one

- than 0.02

as the NatiOnel Safety Council and the
National Commission Against Drunk

AC of 0.10 remains the legal threshold’ |

Although alcohol concentration

impairment, actual alcohol impairment

| ing-related behaviors (SRA Technolo-
gies, 1988), findings showed that many

Trackmg (steermg)—a majority
of studies reported impairment -

t1me)—1mpa1rment began at less,

" The crash risks associated wuh alcohol increase markedly above -

- 0.05 BAC and partlcularly above 0.08 BAC

Information processing—most
studies reported impairment at
or below 0.08

Perception—some findings of
impairment below 0.08

Other skills for which impairment 7
~was found at BAC levels below 0.08
" include complex reaction time, visual
functions (eye-motor control), and
' ‘tasks requiring skilled motor perfor-

mance and coordination. Overall, the

reviews indicated that perceptual and
. cognitive tasks are most vulnerable to

alcohol, whereas psychomotor skills are

‘somewhat more resistant to impair-

ment.

These f1nd1ngs 1nd1cate that crash

* risk is not only elevated among drivers
~with a high AC, but in drivers witha
~ low to moderate AC as well (Mosko-

‘witz & Burns, 1990). Current laws on

drinking and driving in all states recog-
nize this by making it illegal to drive

~ not only at the legal limit, but also if

the driver’s behavior is evidently im-

“paired at any alcobol content level. If a

person is driving in an unsafe manner
and has been drinking, he or she may

be charged with driving under the in-

fluence of alcohol irrespective of the
level of alcohol content (NHTSA,
1992).

Drivers may be impaired not only
by alcohol, but by interactions of alco-

hol and legal or illegal drugs. Although
- much is unknown about the exact i

nature of the risks-and extent of the
problem, known interactions do exist

~ and pose a danger to driving (Doria,

1990). In the period of 1991 and the
first quarter of 1992, screening for drug

use among 1nd1v1duals arrested for driv-

ing while intoxicated (DW]I) in Min-

nesota revealed that marljuana was the -
~ most prevalent drug detected after
alcohol (Meyer and Jejurikar, 1992). In -
the same study, 1991 data showed that

drugs were detected in 53% of drivers -

* Minnesota Department of Hedlth



with alcohol concentrations between
0.00 and 0.10, and in 43% of drivers
“with alcohol concentrations of 0.10

and higher.

Alcoho_l and crash severity

Alcohol involvement increases the

risk for fatal crashes and for more seri-
ous non-fatal injuries (Cherpitel,
1992). A drunk driver is estimated to -
experience a 3-15 times greater risk of
involvement in a fatal crash than a
nondrinking driver, and the risk in-
creases for drivers under 24 or over 65
(Roizen, 1982). Alcohol not only im-
pairs driving skills, but also leads to
lower seatbelt and motorcycle

helmet use, both of which are associ-
ated with greater injury severity
(Roizen, 1982). Cost-of-illness research
by Miller and Blincoe (1994) indicates
that alcohol-involved non-fatal inju-
ries typically are more severe, and 1.5
to 2 times more costly than other non-
fatal crash injuries.

Repeat DW1I offenders have nearly
five times the risk of being involved in
a fatal crash as intoxicated drivers
without a prior DWI conviction (Fell,
1991). In 1990 in Minnesota, 37% of
drinking drivers® involved in a fatal
crash had at least one prior DWI
offense (Minnesota Planning and Min-
nesota Department of Public Safety,
1992).

Minnesota definitions
and laws

Minnesota has one of the most
comprehensive DW1I statutes in the
nation. In Minnesota, it is a crime to
drive, operate, or be in physical control
of a motor vehicle while under the
influence of alcohol and/or a con- ;
trolled or hazardous substance; or while
having an alcohol concentration of
0.10 or more. The law applies to any
kind of motor vehicle, including cars,
boats, snowmobiles, farm tractors, bull-
dozers, mopeds, and riding lawn mowers.

For drivers younger than 21, Min-
nesota legislation calls for a 30-day
suspension of driving privileges on a
first conviction of operating a motor
vehicle with any measurable AC. The
suspension period climbs to 180 days
for a second or subsequent offense.

A DWI conviction in most cases is
classified as a misdemeanor. However, a
conviction may be classified as a gross
misdemeanor if previous DW1 offenses
are involved; or it may be classified as a
felony if the driver is responsible for a
death or injury. Effective August, 1994,
repeat offenders face increased penalties.

* Judges are required to order those con-

victed of DWI and related crimes to
serve their sentences consecutively. For
more information about DW1 offenders,
refer to the final report of the Commis-
sion on Confinement and Treatment of
DWI Recidivists (1993).

" In 1993, the Minnesota Legislature
passed the Child Endangerment
Provision (MN statute 169.121,
subdivision 3, paragraph c, clause 4),
which |
increases the penalties for driving
drunk with a child* in the vehicle. The
statute was designed to increase public
awareness of this high-risk behavior
and to apply more punitive measures to

~ drunk drivers endangering child

passengers. The provision aggravates
generally-applied penalties by one level
if a child was in the vehicle. For
example, a first DWI normally is -
classified as a misdemeanor; with a
child passenger; it becomes a gross
misdemeanor. For a second offense,

the license plate is taken; and for a

- third offense, the car is impounded.

The Minnesota Department of
Public Safety classifies crashes as fol-
lows: (1) A fatal crash involves at least
one fatality. There may also be injuries
and property damage. (2) An injury
crash involves at least one injury, but
no fatalities. There may also be prop-

Minnesota Department of Health
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erty damage. (3) A property damage N
crash involves only property. damage,

but no fatalities or injuries. .

 For a fatal crash or fatality, deter-

mining whether the event was alcohol- -
-related depends on both the '
- investigating officer’s perception of

alcohol involvement, and the alcohol
test results for any driver, pedestnan, or
bicyclist involved. Minnesota Jaw re-

‘quires alcohol testing of any driver or

pedestrian, 16 years of age or older, -
who dies within 4 hours as a result of a
trafﬁc crash.

A fatal crash is defmed as alcohol~ .V

related-if tests show an alcohol concen-

tration of 0.01 or higher for anyone

involved in the crash. For injury .

crashes, injuries, and property damage -
~ crashes, only the officer’s perception is

used. This may result in an underesti-
mate of alcohol-related nonfatal cases

(Minnesota Départment of Public

Safety [DPS], 1995

Numerous other state laws also

.~ pertain directly or indirectly to drmk~
- ihg and driving. For a summary of these

statutes, see Minnesota Planning
(1992) and Minnesota Planning and
Minnesota Department of Public

ngety _( 1{992)

Charaéteristi@s of alcohol-
related crashes in Minnesota

" The Minnesota Departﬁlent of
Public Safety [DPS] compiles motor -

‘| vehicle crash data and produces an

annual summary report. DPS (1995)

characterizes 1994 aléohol»;elafed mo- -
| tor vehicle crashes as follows

3 When compared to fatal motor -
~ vehicle crashes in general, fatal
alcohol-related crashes tended to
. - involve more collisions with fixed
~objects (28% vs. 17%) and over-
turns (20% vs. 16%).
¢ The majority of drivers killed in
motor vehicle crashes tested - :

The extent of alcohol-

related driving and its consequences
provide information-about the current - -
situation and trends over time. The

‘non- fatal m]ury crashes

*or pedestrian had a BAC of 0.10 or

negative for alcohol concentra- -
tion, but almost one-third ex- ]
ceeded the legal limit. Of the 377
‘drivers killed in crashes, 303

" (80%) were tested for aléoho’l
concentrations. Ofthose tested,
60% had not been drinking, 8% .
.had concentrations between .01
and .09, and 32% had concentra-
tions of 0.10 or higher.

¢ The highest riumber» of alcohol-
related crashes (638), fatalities
(26), and injuries (571) occurred
in July. ‘ .

- .® Most alcohol-related crashes oc-
curred on weekends and late
nights. Crashes on Friday, Satur-
“day, and Sunday accounted for -

" 63% of the total. Thirty-eight -
“percent of the crashes and injuries,
and 34% of the fatalities, occurred
- between 10:00 p.m. and 2:00 a.m.

related driving

National and Minnesota popula-
tion surveys and statistics on alcohol-

National Highway Traffic Safety Ad-
ministration (NHTSA) Eatal Acc1dent
Reporting System (FARS) collects
data on all fatal crashes, and the
National Accident Sampling System
(NASS) collects data on a sample of

~ For the entire Umted States in -
1992, NHTSA (1993) reported 17,699
alcohol-related crash fatalities, which
was the lowest number in many years.
Nonetheless, an alcohol-related crash
fatality occurred once every 30 min-
utes, on average. Furthermore, in 36%
of all traffic fatalities, at least one driver

higher. NHTSA estimated that 45% of -
fatal crashes in 1992 involved alcohol.

Minnesota Départment of Health



Minnesota population surveys

In Minnesota, population surveys as
well as official records of DWI offenses
and crashes provide a picture of the
extent of drinking and driving and its
consequences in the state. Population
surveys include roadside research sut-
veys, the Behavioral Risk Factor Sur-
veillance Survey, and school surveys of
adolescents. :

Roadside research surveys are use-
ful in that they test drivers directly for
alcohol exposure, and therefore do not
depend only on self-reported alcohol -
use prior to driving (Perrine, 1990). In
1990, DPS conducted a roadside survey
of nighttime drivers to determine the
incidence of drinking and driving on
roadways in Minnesota. Of 2,813 driv-
~ ers randomly stopped for testing in 16
Minnesota communities, 94% agreed
to be voluntarily tested.’

The DPS reported the following ‘
findings from the roadside survey (Foss,

Voas, Beirness, & Wolfe, 1990):

¢ Among the drivers who submit;
ted to breath tests, 14% tested

 positive for alcohol (Figure 4B.1).

~ ® 4% of drivers had AC levels over
the legal limit of 0.10.

- @ The percentage of men found to
be over the legal limit was double
that of women (Figure 4B.2).

¢ The most likely times for drivers
to be over the legal limit were
very late at night (12:30 to 3:00
a.m.) and on weekend nights.

- o A higher percentage of drivers
over the legal limit were in non-
metro sites.

® Drivers of pickups and other ve-
hicles were more likely to be over
the legal limit than drivers of cars
~ and vans.

® 6% of drivers 21 to 34 years were
over the legal limit, the highest
percentage of any age category.

~ the roadside survey were also asked to

4B - Expanded Topics: Alcohol-related driving

Figure 4B.1 - Distribution of BAC test results,
Minnesota Roadside Survey, 1990

86.2% Tested negative
for alcohol

4.4% Exceeded
legal limit

9.4% Positive BAC, but
did not exceed legal limit

1 2,813 drivers selected at random in 16 Minnesota communi-
ties provided a valid breath test for the survey. The data are
-weighted to reflect the traffic flow passing by the interview site.

Source: Minnesota Roadside Survey of Drinking and Driving.
See Foss, Voas, Beirness and Wolfe, 1990.

* Safety belt usage by drivers de-
clined with increasing alcohol
content in the driver’s system

- (Figure 4B.3).

The drivers who participated in

complete a mail-in questionnaire about
drinking and driving behaviors, atti-
tudes, and perceptions (Minnesota
House of Representatives Research
Department, 1992). Over 1,200 drivers
completed the mail-in questionnaire
(44%). Key findings are highlighted

below:

® 62% of respondents reported that
* during the past year they had
driven within two hours of drink-
ing at least some alcohol.

* 46% reportea having driven
when they felt under the influ-
ence of alcohol.

® 28% reported having driven when
they felt they were intoxicated.

¢ Of those who believed they had
driven when over the legal limit,
55% estimated that they had

Minnesota Department of Health
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Figure 4B 2 - Characteristics of drlvers over the legal alcohol limit,
anesota Roadsule Survey, 1990' =

- . Female

Male

10 p.m. - Midnight
12:30 - 3 am.

Week night

Weekend night

Metro -
Non-metro

Car/V: an
Pickup/Other

' 15717 yfs’.
18-20 yrs.
21-34 yrs.
35-64 yrs.
65+ yrs.

—

| 5.3%

________EU i .
R ‘ ‘ ; | 8:8%
- g 33% 0 -
‘ ] 52%
| 5.1%
|1 7.7%
{ 0%
6:3%
0% ‘ : . o
: L 1 1 S| I

0% 2% A% 6% 8% - 10%

Percent of dri\)ers over the legal limit

"1 2,813 drivers selected at random in 16 Minnesota communities provided a valid breath test
for the survey. The data are weighted to reflect the traffic flow passing by the 1nterv1ew site.

Source: anesota Roadszde Survey of Dnnkmg and Dnvmg See Foss, Voas, Beirness and Wolfe 1990.

' driven over the legal limit 1 02 times; 27% estimated that
'~ they had driven over the. legal limit 3 to 5° times; and 18%

In a statewide telephone survey conducted

estlmated 6 tlmes Oor more.

Another population survey, the Behavioral Risk Fac-

in 1992, 11% of 18-247,‘year old men reporfed tor Surveillance Survey (BRFSS), asks how many times -

drinking and driving in the past month.

during the preceding month respondents have driven after
having perhaps too much to drink. The BRFSS random

telephone survey of approximately 3,400 adults is con-
ducted by the Minnesota Department of Health (MDH).

ing among adults in Minnesota from 5.5% in 1986 to 3.7% in 1992 (MDH, -
1994). Young adult men (18-24 years) report a higher prevalence of drinking
and driving than any other age/gender category. In the 1992 survey, 11% of
18- 24 year old men reported drinking and driving in the past month :

In a statewide telephone survey conducted in 1992, 11% of 18- 24 year old
men reported drinking and driving in the past month

VOverall results show a decline in prior month prevalence of drlnkmg and driv-

- Minnesota Department of Health -



The Minnesota Department of

- Education (MDE) conducts a periodic
statewide survey of 6th, 9th, and 12th
grade students (known as the Minnesota
Student Survey). A survey of 131,000
students was conducted in 1992. Ninth
and twelfth graders were asked about
their attitudes and past behaviors

- related to drinking and driving.

wouldn’t drive after drinking any alco-
hol (57% of males and 66% of fe-
males); but substantially fewer 12th"
graders made the same claim (37% of
males and 50% of females): Approxi-
mately 20% of 9th and 12th graders
indicated that it’s okay to drive after
one drink. Boys were more likely to
approve of driving after drinking, par-
“ticularly at higher levels of drinking: -

- 19% of 12th grade boys reported that
it’s okay to drive after 3-4 drinks

"~ (MDE, 1992a). '

Among 12th grade students, 30%
reported that they have driven after’
drinking alcohol or using other drugs,
and 46% reported riding with friends
after they had been drinking or using
drugs. Of ninth grade students, 21%
reported riding with friends who had
been drinking or using drugs (MDE,
1992b).

- Compared to the 1989 survey,
fewer students reported in 1992 that
they had driven with a driver who had
been drinking or using drugs. Percent-
ages dropped from 55% to 46% among
12th graders, and from 26% to 21%
among 9th graders (MDE, 1992b).

Minnesota driving while
intoxicated (DWI) data

Among the approximately 3.2
million licensed drivers in Minnesota,
. about 300,000 have DW1I convictions
or administrative implied consent
license revocations® on their records.
In 1994, there were 32,391 arrests for

4B - Expanded Topics: Alcohol-related driving

Most 9th graders reported that they |

Figure 4B.3 - Safety belt use by driver BAC,
Minnesota Roadside Survey, 1990!

42% -

B 51%
50 -
45
) 40%
40 -
Percent 35
of >
drivers 30|
wearing 25 L
a safety 3
belt 20}
15 -
10
5 -
0
.00-.019  .02-.049

.05-.099  .10-.149 15+

BAC of driver
n=2,782

1 A valid breath test and safety belt check were completed for 2,782
drivers (93%) randomly selected in 16 Minnesota communities. Data
are weighted to reflect the traffic flow passing by the interview site.

Source: Minnesota Roadside Survey of Drinking and Driving.

See Foss, Voas, Beirness and Wolfe, 1990.

impaired driving. The majority of those

arrested were male (82%). Of those

‘arrested, 1 in 4 (25%) were younger

than 24 years of age (DPS, 1994).
More arrests-occurred among 30-34
year olds (6,371 arrests; 20% of total)
than any other 5 year age category.

Minnesota alcohol-related
crash data

The Minnesota Department of

Public Safety (DPS) collects and pub-
lishes data on alcohol-related fatalities,

fatal crashes, injuries, injury crashes,
and property damage crashes.” The
following information and data are
from the DPS publication, Minnesota
Motor Vehicle Crash Facts 1994 (DPS,
1995).8 :

Minnesota Departmeni of Health
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- ® There has been a decrease in the percentage of alcohol-related motor
vehicle fatalities since the mid-1980s (Table 4B.1). In 1984, 52% of total
 fatalities were alcohol-related; by 1994, tbe figure had‘fallen to 35%.

e 11% of motor vehicle injuries and 4% of property damage crashes were esti-
- mated to be alcohol-related in 1994. -

e 226 people were killed and 5,262 were injured in alcohol-related crashes

' (Table 4B.2). 5 7% of alcohol related deaths and 59% of alcohol-related
injuries occurred among individuals aged 20 to 39. The highest losses

: occurred in the 20 to 24 year age group. 20-24 year olds accounted for 20%

- | ofall alcohol-related fatalities and 21% of alcohol- related injuries.

"~ ® 56% of alcohol related motor vehrcle fatahtles were drrvers or pedestnans
who had been drinking (Table 4B. 3).

Table 4B 1- Drmkmg clrlver summary, anesol'a, 1985 - '|994

Drunken Driving Arrests
© %Male

%Female

Alcohol-related, /
Driver License ‘
Revocations Processed!

-} forRefusing Test

'Drivers: Killed '
Tested

(-:00) )
(.01-.09)
(.10 or higher)

Alcohol-related Fatalities
- % of Total Fatalities ‘

1985 1986 1987 1988 '|989 '|990 1991 1992 1993 1994

) 35;383 36,390 34,664 32,827 34,562 37,261 33,574 31,973 7.32,518 32,391

85% 85%  84% 84%  84% 83% - 84%  82%  82% 82%

15%  15% - 16%  16% 16% 17%  16% . 18%  18%  18%

Administrative Revocations

40,807 42,586 40,899 37,530 38,619 42470 37,679 36,511 35309 32,742

9219 8468 8336 7907 1943 8354 7451 6742 5743 546

(These are mcluded in the total number of Rewocations Processed below.)

Alcohol Concentration

372 347 297 361 368 334 327 344 355 377
9% 8% 8%  87% 85% . 78%  14% 8%  80%  80%

53%  51% . 50%  52% 50% 50%  56% 58% 61% 60% -

11% - 9% 7% 10% = 8%. 9% 9% 5% 7% 8%
3% - 41%  43%  38%  41%  42%  35% 37%  32%  312%

261 264 224 277 - 275 235 212 229 196 226
$B% 4% 4% 4% 45%  41%  40%  39% 6% 35%

! Total alcohol revocations are hrgher than the: number of DWT arrests because they include certain multlple offenders
who are revoked twice, under separate statutes, and those who have their Minnesota drrver s license revoked because
of an arrest outside of anesota : ~

Information on Driver License Revocations Processed prowded by the Driver and Vehicle Servlces dwzston
Information on Drunk Driving Arrests provided by the Bureau of Criminal Apprehenszon '

Information on Alcohol Concentration test results provided by the Fatal Acc;dent Reporting System from mformanon supphed by
- county coroners and the Bureau of Criminal Apprehension.

' Sowrce anesota motor vehicle crash facts, 1994 See anesota Department of Public Safety, 1995.
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Cost imp lications Table 4B.2 - Age of persons killed and

Despite promising state and national trends, injured in alcohol-related crashes,
alcohol-impaired driving remains a pressing public Minnesota, 1994
health problem. The cost of fatal and non-fatal Age Killed! Injured?
alcohol-related motor vehicle crashes, in both
economic and human terms, is staggering. The | 04 3 52
national and state data highlighted here illustrate 5.9 2 66
the economic costs. ‘ L ‘ 10-14 4 91
Miller and Blincoe (1994) conducted an ex- 15-19 29 72
tensive analysis of federal databases’ to estimate 20-24 45 1,130
the incidence of alcohol-involved highway 25-29 35 761
crashes in 1990 (crashes in which a driver or a 30-34 29 687
non-occupant had been drinking). They used 35-29 20 S11
research in the medical care system to adjust their 40-44 19 - 369
incidence estimate for police under-reporting, and 45-49 11 222
subsequently calculated an economic cost for the 50-54 6 143
projected number of alcohol-involved crashes - 55-59 0 80
nationwide in 1990. ’ ‘ 60-64 8 50
65-69 6 55
Miller and Blincoe (1994) estimate that 22% 70-74 6 78
of all motor vehicle crash victims nationwide in 75.79 1 13
1990 were injured in crashes involving alcohol. 80-84 1 10
The comprehensive cost of these crashes . 85 & Older 1 4
amounted to approximately $148 billion, includ- Not Stated 0 218
‘ing $46 billion in monetary costs and $102 billion
in lost quality of life.° This figure represents $1.09 Total? 226 o 5,262

in motor vehicle crash costs per drink of alcohol
consumed nationwide in 1990.

1 Includes alcohol test information as well as officer’s

Miller and Blincoe further estimate that ex- , perception of alcohol noted on accident report.
cluding drunk drivers and drunk non-occupants, alCQ‘ ' ? Includes only police officer’s perception of alcohol
hol-involved crashes caused the deaths of 8,500 noted on accident report.
people; the permanent disabilities of 21,000 - 3 11 of the 226 alcohol-related fatalities were
.people‘; and serious injuries of another 605,000 pedestrians who had been drinking. In 4 of these 11

cases, the motor vehicle driver had also been drinking.

people.
Source: Minnesota motor vehicle crash facts, 1994.

The Miller and Blincoe cost estimates are See Minnesota Department of Public Safety, 1995.
notably higher than those of most other studies, -
including the Rice et al. (1990) study, which

_ serves as a source for many of the Minnesota cost figures presented in this report.
This is due to Miller and Blincoe’s inclusion of an economic cost estimate for lost
quality of life, which most other researchers have not attempted to quantify.

, Alcohol-Related Disease Impact (ARDI) software (Shultz, Parker, & Rice,
1989) incorporates Minnesota population data, along with national incidence and
cost estimates (Rice et al., 1990) to estimate economic costs related to alcohol use
in Minnesota (see chapter 3 for a full description). o

The Alcohol-Related Disease Impact software (ARDI) estimates the lost eco-
nomic productivity of people who die prematurely from alcohol-related causes
(termed indirect mortality costs). Indirect mortality costs include lost productivity

Minnesota Department of Health - m
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costs for the year of the study and dll
succeeding years. In 1991, ARDI soft-
ware estimated that 247 Minnesotans
died in alcohol-related motor vehicle
crashes.! The indirect mortality cost of -

these deaths totaled $124.6 million.

. | “This amounts to 32% of all alcohol-

Table 4B.3 - Alcohol-related fatalities,
level of alcohol concentration by traffic role, .

. Minnesota, 1994

- Trgﬁic Role o Killed

Alcohol Concenlrahon

i Tested (.00) (.01-.09) (104

Car_ or.-Truck Drivef , 125 116 - | 9 21 86

' Car or Tfuck_Passenger - 55 14 1 4 9
Motorcycle Driver o 12 12 2,’ | 2 | 8

Motc‘)réycl‘ePasseng'er : 2 7\ ‘ 1 0\ 1 (VI
ShonoBilé Driver . 2 2 0 0 2

Pedestrian 7 22 13- 5 1 ra

Bicyelist /? : C 2 3 0 0 0 0

‘ Othef/UnkrioWn 7 6 | 4 0 | 0 4
Total ' 26 162 17 29 116

~ Source: anesota motor vehicle crash facts, 1994. See anesota Department

of Publlc Safety, 1995

related indirect mortality costs state-
wide—more than any other single cat- -
egory of alcohol-related death. The
indirect mortality costs of alcohol-
related suicide ranked a distant second

at $76 million.

Minnesota alcohol-related motor

vehicle crashes in 1991 accounted for
‘approximately $55.9 million in non-

health sector costs,'? representing
nearly 25% of all alcohol-related non-
health sector costs. Alcohol-related
motor vehicle crash costs werte calcu-

‘lated as a proportion of legal and judi-- -
cial costs, costs related to insurance =

administration, and vehicle damage. -
Alcohol-related motor vehicle crashes

also accounted for an unknown propor-

tion of direct health care and indirect
morbidity costs. See chapter 3 for more
information on the ARDI economic -
cost estimates. )

* Minnesota Planning and the
~ Minriesota Department of Public

‘Safety (1992) estimate that the eco- .

nomic cost of alcohol-related motor
vehicle crashes in 1990 totaled

‘| $189.6 million. This figure is calcu-

lated by multiplying the number of
persons killed or injured, and the
number of property damage crashes

* by an annual cost estimate provided
by the National Safety-Council -
(NSC). The NSC cost estimates ate
based on wage loss, medical expendi-
tures, insurance adm1n1strat10n, and

* motor vehicle property damage.

Although there are some differ- .

~ ences in the year of study and the

| - methods and data used in the ARDi

and the Minnesota Planning/DPS
study, the cost estimates are rela-.

tively close: $180.5 million in 1991 -

(ARDI), compared to $189.6 million
in 1990 (Minnesota Planning/DPS).

‘Considerable additional data are
available from various Minnesota state

agencies regarding the extent and cost
of alcohol-related driving. For ex-
ample, in 1991, 30,380 individuals
were arrested in Minnesota for driving

under the influence of liquor or nar-

cotic drugs (Minnesota Department of

, Pubhc Safety, 1992a). In addition to

the Department of Public Safety, other

"data sources include Minnesota Plan-
" ning, Department of Corrections, State
: -\Auditor, Department of Finance, and -
_ county governments.

Minnesota Department of Health
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| ImplicationS for public
health promotion
~ and protection

- Motor vehicle crashes remain the
" most common cause of fatal injury,
severe non-fatal injury, and traumatic
brain injury in Minnesota (MDH,
1995). - '

The scope of premature mortality
and disability stemming from motor
vehicle crashes is clear. The connec-
tion between alcohol use and motor -
vehicle crashes is equally clear: In
1991, approximately 4 in 10 motor
vehicle fatalities in Minnesota were
alcohol-related (DPS, 1992). Although
the proportion of alcohol-related
' crashes has gradually declined to 36%,
alcohol-related motor vehicle crashes
accounted for 226 deaths statewide in
1994 (DPS, 1995). This persistent
public health problem warrants a sus-
tained, multi-faceted strategy incorpo-
rating programs and policies atall
levels of prevention.

During the 1980s, the minimum
legal drinking age increased nationwide
from 18 to 21 years. The subsequent
declines in alcohol use and motor ve-
hicle crash fatalities among young
adults represent a remarkable primary
prevention success story. Research by
O’Malley and Wagenaar (1991) indi-
cates that the higher minimum legal age
was associated with less alcohol use by
high school students and recent gradu-
ates. In addition, the reduced use
seemed to persist into the early twen-
ties, even after reaching the legal drink-
ing age. Researchers generally agree
that raising the drinking age resulted in
a 9% to 13% decline in fatal crashes
among adolescents and young adults
(Hingson & Howland, 1991).

~ Additional policy strategies, such
as an increase in the price of alcohol,
show equal promise as a primary pre-
vention strategy. Several studies have
linked higher price with lower rates of

alcohol use (see review by Ormstein &
Levy, 1983), and with lower rates of
traffic crashes and fatalities (Cook,
1981; Phelps, 1988). The American
Academy of Family Physicians, the
American Medical Association

- (AMA), and the American Public
~ Health Association strongly support

increased taxes on alcoholic beverages -
(AMA, 1994). Other organizations
(National Association of Social Work-
ers, American Nursing Association)
support setting aside a proportion of
alcohol tax revenue to support preven-
tion, education and treatment pro-
grams. Some community groups have
successfully mobilized to increase state
alcohol taxes (Stivers, 1994).

In 1994, the Minnesota Health
Care Commission considered the eco-
nomic and public health implications
of an excise tax increase. The Commis-

~ sion concluded:

Price elasticity (the relationship be-
tween price increase and subsequent
change in demand for a product) var-
ies depending on the type of alcoholic
beverage. The Minnesota Department
of Revenue has estimated a price elas-
ticity of -0.278 for beer, -0.571 for
distilled spirits, and -0.680 for wine. In
order to achieve a five percent de-
crease in consumption for each cat-
~egory of alcoholic beverage, the
Minnesota Department of Revenue
has estimated the excise taxes on beer
would need to be increased from 8 to
38 cents per six-pack; on wine from 12
to 39 cents per liter; and on distilled
spirits from $1.33 to $1.97 per liter.
‘The five percent decrease in consump-
tion could be maintained if the
method of taxation was changed to an
"ad valorem tax. This would mean that
beer would be taxed at 22.8% of
wholesale price, wine at 13.6% of \'
wholesale price, and distilled spirits at
27% of wholesale price. Heavy
drinkers are less likely to change
their behavior due to price increases

Minﬁesota Department of Health
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than moderate or occasional drinkers.
However,‘ if a five percent consump-

" tion reduction resulted in even a mod- -
est one percent decrease in health care
and other costs, $8.5 million could be -

saved each year.

The M1nnesota Comrmsswn on
Conﬁnement and Treatment of DWI

| Recidivists recommends an 1ncrease in

the state alcohol tax to generate rev-
 enue to fund their DWI prevention
strategy ( 1993). The Commission esti-

- mates that an increase of 5 cents per
drink sold in Minnesota would generate
more than $95 million annually in addi-
tional revenue. By comparison, in 1991
alcohol excise tax revenue -

totaled $55 million (Minnesota
Department of Revenue)

: The crash risks associated with alco-
hol increase markedly above 0.05 BAC,
particularly above 0.08 BAC. Several
national organizations recommend that
states lower the legal limit for persons

operating a motor vehicle toa BAC of

10.08 or lower. Organizations include the
National Safety Council, the National

- Commission Against Drunk Driving,
and the Surgeon General (NHTSA,

1992) In addition, the American Medi- -

cal Association and the American

Academy of Family Physicians endorse

lowering the l'egalflirnit»to a BAC of
- 0.05 percent or less (AMA, 1994).

retail-focused programs and policies

~ hol advertising and promotion (AMA, -

* sponsoring athletic events, music con-
certs, cultural events, and parties on
- - tion calls for federal legislation requiring

" counter-advertisements. These and

~ seek to identify individuals likely to

“minimize that likelihood. Examples

- tion strategies are designed to reduce

Social settings and community norms are a fOcuS /of prirnafy
prevention. In Minnesota, anyone over 21 who knowmgly
serves alcohol to someone under 21 may be held cwdly liable for

any damages ,subsequently caused by the underage dnnker.

ignition interlock devices.

~ Primary prevention strategies target
social settings and the normative
environment as well as the legislative
and economic environments.
Community norms can be shaped ,
through public information campaigns,
school-based educational programs, and

- promote healthy norms around alcohol
~ use, and to further reduce the incidence

~ - substantial economic costs stemming
from alcohol-related motor veh1cle
. crashes

such as responsible beverage server
training and keg registration.

As a primary prevention strategy,
several national public health and medi-
cal associations advocate reform in alco-

1994). The American Medical Associa-
tion urges colleges and universities to
ban alcoholic beverage companies from

campus; and to ban alcoholic beverage
companies from advertising their prod-
ucts or their logo in school publications.

The American Public Health Associa-

that broadcast alcohol advertisements
be matched with an equal number of -

other primary prevention strategies are
directed toward the general population
with the goal of promoting sound -
choices around alcohol use, and reduc- -
ing the scope of alcohol-related prob-
lems—including motor vehicle crashes.

Secondary prevention strategies: :
drive after drinking alcohol, and to

include safe ride programs and employee
assistance programs. Tertiary preven-

the likelihood of repeat DW1 offenses.
Tertiary prevention strategies include:
Strong, swift, and certain punishment;
chemical dependency treatment pro-
grams for offenders; and breath alcohol

leen the perswtence and magni-
tude of this problem, a combination of
prevention strategies is necessary to

of drinking and driving, the alarming.
rates of mortality and disability, and the

- Minnesota Department of Health .
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Endnotes

! Intoxication is defined here as having a blood alcohol content level of 0. 10
or higher.

2 For a definition of “alcohol—related,” see Minnesota definitions and laws, later in
this section. '

3 Drivers with an available drlver s license record.
* The child must be under 16 and be at least 36 months younger than the driver.

5 Drivers with an alcohol concentration greater than 0.05 were offered aride
home.

®  An administrative implied éonsent revocation occurs when a driver either re-
fuses an alcohol concentration test or takes a test with a result over 0.10.

7 The Department of Public Safety uses the following definitions for alcohol-
related crashes, fatalities, and injuries (Minnesota Department of Public
Safety, 1995)

¢ Alcohol-related fatal crash/fatality: The investigating officer suspected
alcohol involvement and/or there was a positive blood test for any
driver, pedestrian or bicyclist involved in the crash.

 Alcohol-related injury crash/injury: The investigating officer suspected
~ alcohol involvement for any driver, pedestrian or bicyclist involved in
the crash. Since only the officer’s perception is used in this definition,

alcohol-related i m]ury crashes and injuries are probably underestimated.

o Alcohol-related property damage crash: The investigating officer sus-
pected alcohol involvement for any driver, pedestrian or bicyclist in-
volved in the crash. Since only the officer’s perception is used in this
definition, alcohol-related property damage crashes are probably under-
estimated.

8 . Although the estimates presented in chapters 2 and 3 of this report are based on
1991 data, the most current drinking and driving data (for 1994) are used in this

- chapter. Data for the two years are fairly comparable (for example, see

_Table 4B.1), so the more recent data are presented here. For 1991 data, see
Minnesota Motor Vehicle Crash Facts 1991 (anesota Department of Public
Safety, 1992).

-2 Miller and Bhncoe s research (1994) is based on analysis using the following
databases: Fatal Accident Reporting System (FARS), National Accident Sam-
pling System (NASS), General Estimates System (GES), and Crashworthiness
Data System (CDS). -

12 Miller and Blincoe (1994) operationalize monetary costs as medical and ancil-.
lary care, emergency services, lost wages and household production, workplace
disruption, insurance administration, and legal proceedings. Lost quality of life
is measured by estimating the value people place on avoiding fatal risks; i.e.,

~ how much they pay for small changes in probabxhty of survival. The technique
is described in Miller (1993). :

I The Minnesota Department of Public Safety reported 212 alcohol-related motor
vehicle crash fatalities in 1991 (DPS, 1992).

12 Non-health sector cost components include the public criminal justice system,
private legal defense, crime-related property destruction, fire destruction, social

_ welfare administration, lost work days for incarcerated criminals and victims of
crime, motor vehicle crashes. , :
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Chapter 4 - Section C

Alcohol Use During Pregnancy

| Summary points
n

Fetal alcohol syndrome (FAS) is the most evident expression of a range of
adverse fetal outcomes that result from prenatal alcohol exposure.

Diagnosis of FAS depends on observations of growth retardation, central
nervous system damage, facial abnormalities, and a history of prenatal
maternal alcohol consumption.

When only some of the criteria for FAS are met, individuals may be de-
scribed as having fetal alcohol effects (FAE). Individuals with FAE often
have neurological damage resulting in such problems as hyperactivity,
attention deficit, poor judgment, and delayed learning.

FAS and FAE are itreversible conditions, causing medical and social prob-
lems throughout the lifetime of an affected individual.

Efforts to determine the exact effects of prenatal alcohol exposure are com-
plicated by measurement problems and complexities of fetal development.
However, it is widely accepted that cases of FAS are preceded by heavy
alcohol consumption throughout the mother’s pregnancy. Further, binge
drinking may lead to fetal damage at critical times of growth. Consump—
tion levels sufficient to produce FAE are not known, and may vary
depending on many factors.

Due to uncertainty about the effects of even low levels of alcohol exposure
on the fetus, many researchers and professional organizations have recom-

mended no alcohol consumption by women who are pregnant or planning

to become pregnant.

Recent estimates of US population incidence of FAS range from 0.33 to
1.9 per 1,000 live births. The incidence of FAE has been estimated to be
three times that of FAS.

The number of cases of FAS and FAE in Minnesota is not precisely

~known, but statewide surveys provide some useful information about popu-

lation risk. Among Minnesota women of childbearing age, 18.2% report

drinking frequently, compared to a national median of 11.5%. In a recent

Minnesota survey, 93% of women who normally consume alcohol reported
reducing or stopping alcohol consumption upon learning they were pregnant.

Estimates of the national cost of FAS vary widely, depending on what
costs are included as well as the estimated incidence of FAS. Minnesota’s
FAS costs for 1991 were estimated at $44.8 million. These do not include
costs of FAE or many hard-to-measure FAS costs.

Successful efforts to address the problem require activities to prevent
alcohol use during pregnancy, or minimize the risk of further damage if
the mother has consumed alcohol. Multifaceted approaches are needed.
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Chapter 4

Expanded Topics - Section C

Alcohol Use
During Pregnancy

History

There is a long and varied history of concern about the effects of maternal
alcohol use during pregnancy. Abel (1990) provides a thorough description, briefly
summarized here. Ancient Hebrew, Greek, and Roman texts contain some pas-
sages which may refer to the prenatal effects of paternal drinking, but there do not
appear to be any references to the effects of maternal drinking.

By the 17005, commentaries were /
being written in England about the weak- The characteristics that are evidence of fetal alcohol
ness of children whose mothers drank
distilled liquors. The effects of prenatal 4
exposure to alcohol did not receive criti- patterns of malformations in a wide spectrum of adverse
cal attention until the mid- to late 19th '
century, when several studies were con- ,
ducted in Europe. By the early to mid- : (Phillips, Henderson, & Schenker, 1989).

- 20th century, opinion had changed, and ‘
most scientists rejected the idea of ,
alcohol’s harmful effects on the fetus. They believed instead that any effects were
due to postnatal influences, or that alcohol abuse was simply associated with
people from “bad stock” who passed their “defects” to their children irrespective of
any possible effects of alcohol. ' ‘

syndrome (FAS) represent “the most dramatic and specific

fetal outcomes that are related to maternal alcohol abuse”

In the mid-20th century, however, French researchers studying alcohol’s
effects on the fetus found significant developmental and neurological problems
among children of alcoholic parents. In 1968, Lemoine, Harousseau, Borteryu, &
Menuet published a study of 127 children from families with alcoholism problems
and described the features that later were identified as those of “fetal alcohol syn-
drome.” This term was first applied by Jones and Smith (1973), whose work is often
cited as that which attracted the current interest of the scientific community.

Definitions

The characteristics. that are evidence of fetal alcohol syndrome (FAS) repre-
sent “the most dramatic and specific patterns of malformations in a wide spectrum
of adverse fetal outcomes that are related to maternal alcohol abuse” (Phillips,
Henderson, & Schenker, 1989, p. 220). The effects of prenatal alcohol exposure
exist along a continuum, with gross morphological defects on one end, and more
subtle cognitive-behavioral deficits on the other (US Department of Health and
Human Services [USDHHS], 1990a). Individuals with FAS show multiple charac-
teristics along this spectrum (see three criteria and ‘Characteristics and dlagn051s
on the following page)
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" The minimal criteria for a diagnosis of FAS were estabhshed in 1980 by the
Fetal Alcohol Study Group of the Research Society on Alcoholism, whose recom-
mendations were based on a review of case reports by Clarren and Smith (1978).
To be diagnosed as having FAS, a patlent must show characteristics in each of the -
followmg three categories:

Diqgndstic:criteria for fetal alcohol syndrome

1. Prenatal and/or postnatal growth deley (weight, length ‘and/or head |
circumference below the tenth percentrle when corrected for gesta- -
tional age). :

2. Central nervous system involvement (signs of neurologlc abnormal-
ity, .developmental delay, or intellectual impairment).

- 3. Characteristic facial dysmorphology with at least two of these
three signs:
- (a) microcephaly (head crrcumference below the third percentrle)
(b)- microophthalmia and/or short palpebral ﬁssures [small eyes or
short eye openings]; or
- (c) poorly developed philtrum [groove above the upper hp]
thin upper hp, and flattening of the maxrllary [midfacial] area.

(Rosett, 1980 p. 119)

In addition, some researchers state that a fourth criterion is needed to ~

1 diagnose FAS

Hrstory of heavy alcohol consumption b§ the mother during preg-
nancy (Streissguth, Sampson, & Barr, 1989). This may include binge
- drinking.! :

Modifications have since been proposed for these criteria (Sokol & Clarren,
1989; Abel, 1990). Sokol and Clarren offered minor modifications, and Abel’s
major change was the addition of organ/skeletal pathology. There is general recog-
nition of the need for more definitional clarity as research advances.

- In some cases, the effects of prenatal alcohol exposure may be different than
those of FAS For example, maternal drinking during pregnancy may lead to neu-
rological damage without the accompanying ana-
tomic features characterrstlc of FAS. When only

‘ Maternal drmkmg durmg pregnancy may lead to. ©  some of the criteria for FAS are met, individuals
neurological damage without the accompanymg anatomic have often heerr described as having “fetal alcohol ‘
effects” (FAE). Individuals with FAE often have -

such problems as hyperactivity, attention deficit,
criteria for FAS are met, individuals have often been poor judgment, and delayed learning (Caruso & -

“described as hapmg “fetal alcohol effects” (FAE). ten Bensel, 1993). Some researchers (e.g., Sokol

features charactenstlc of FAS. When only some of the

& Clarren, 1989) believe that the term FAE is too |

ambrguous and may inaccurately suggest a less
| serious condition than FAS. They support using the broader term “alcohol-related
birth defects” (ARBD), which some researchers now use to include both FAS and
FAE. Other reseatchers have used ARBD to‘d‘escrrbe only those cases which are
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not diagnosed as having FAS. Consen-
sus does not currently exist regarding
definitions and usage of FAE and
ARBD. |

Characteristics and
diagnosis of FAS and FAE

Although characteristics of FAS
may be evident at birth, some physical
and neurological abnormalities due to
fetal alcohol exposure cannot be distin-
guished until much later, making early
diagnosis difficult in many cases (Sokol

& Clarren, 1989).

As described above, diagnosis of
FAS depends on observations of al-
tered growth, brain function, and facial
appearance (Clarren & Smith, 1978).
These three criteria can be expressed
through numerous physical and behav-
ioral abnormalities. Other conditions
may be present as well. Abel (1990)
provides a comprehensive review of
studies documenting the characteristics
of FAS. Many of these characteristics
are summarized in the preceding text
box. '

In addition to the FAS indicators
listed in the criteria above, other indi-
cators of FAS and of FAE may include
sleep disturbances, seizures, neurologi-
~ cal damage, fine and gross motor prob-
lems, attention and memory problems,
learning problems, difficulty with orga-
nization and problem solving, speech
delay and impediments, greater than
normal incidence of psychopathology
(e.g., facial tics, phobias), and percep-
tual impairments (Streissguth,
Sampson, & Barr, 1989; Abel, 1990).
Intellectual impairment is one of the
most common and serious problems of

FAS (Clarren & Smith, 1978).
The effects of FAS and FAE persist

into adolescence and adulthood. Al-
- though some of the characteristic
- physical traits of FAS infants and chil-

4C - Expanded Topics: Alcohol

dren may diminish over time, many
remain. Cognitive and behavioral defi-
pienciés continue into adulthood (Day,
1992; Spohr, Willms, & Steinhausen,
1993; Streissguth et al., 1989;
Streissguth et al., 1991). Intelligence
may vary widely across individuals with
FAS, from severely impaired to normal.
The typical child with FAS has signifi-
cant mental impairment that does not
subside with age. Maladaptive behav-
iors such as poor judgment, distractibil-
ity, and difficulty perceiving social cues
are common among FAS adolescents

- and adults (Streissguth et al., 1991),
although the causes of these behaviors
may be related to a child’s surroundings
as well.

Alcohol and fetal
damage: evidence
and mechanisms

Alcohol’s damaging effects on the
fetus have been reported in case stud-
ies, epidemiological studies, and ex-
perimental studies. As of 1990, over
550 individual cases had been de-
scribed in 155 studies, but these have
lacked uniformity in criteria or focus

(Abel, 1990). Numerous retro-

Use During Pregnancy

spective and some prospective?
epidemiological studies have been
conducted, showing a link be-

~ tween chronic heavy drinking or

~ episodic binge drinking and fetal

 damage (see Abel, 1990; Coles,

Intellectual impairment is one

of the most common and

serious problems of FAS.

1993; USDHHS, 1990a; Ernhart,
1991; Little & Wendt, 1991; and
-Phillips et al., 1989 for literature
reviews). Most of the studies have

focused on the effects of prenatal
maternal alcohol consumption on
fetuses, infants, and children, but
some longitudinal studies are ex-
amining the persistent character-
istics of FAS and other prenatal

The effects of FAS and FAE

persist into adolescence

and adulthood.

alcohol-related damage among
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adolescents and adults (see preceding
paragraph)

The use of animal models has per-

mitted researchers to isolate the effect

of alcohol on the fetus by controlling

- for the possible damaging effects of

additional factors such as smoking, -
other drugs, malnutrition, poor envi-

ronmental COl’ldlthIlS and disease (see ,

USDHHS, 1993 for a thorough review
of expenmental studies; see also

Phillips et al., 1989; and Randall,

"1987). Animal studies also allow ex-
- perimental control of the quantity,

" duration; and timing of alcohol expo-
" sure, permitting further insight into -

possible mechanisms of FAS ( Ph1111ps
etal., 1989).

Recent investigations of the
mechanisms of fetal alcohol damage E

~ have addressed (1) the direct toxic

effect of ethanol and the effect of its
primary metabolite, acetaldehyde; (2) -

the role of malnutrition, perhaps due to.

impaired placental transfer of nutri- -
ents; (3) synergistic effects of nicotine

1 and Caffeine;' (4) altered protein syn- .
- thesis; (5) prostaglandin inhibition; (6)

hypoxia (reduced ¢ oxygen supply); and

( 7) paternal contributions (Phillips et

al., 1989). Although findings indicate
a direct damaging effect of ethanol,
much remains to be understood about

its exact mechanism and those of the

other possible factors listed here.

Literature reporting evidence of
alcohol-related damage through spon- -

| taneous abortion or at birth is reviewed

by Abel ( 1990) and summarized here.
The most extreme fetal result of mater-
nal alcohol consumption is spontane-
ous abortion. Numerous clinical case
studies, epidemiological studies, and
nonhuman primate studies conclude

that heavy drinking’ is associated with -
an increased risk of spontaneous abor-
tion. The majority of studies fail to find
“an association between alcohol con-

~ sumption and stillbirth. However, nu-

~ merous studies have found a positive
- association between FAS and prema-

ture birth. The exact relationship be-

~_tween maternal alcohol consumption

and prematurity is still unknown.
Finally, the incidence of breech births
appears to increase with alcohol con-
sumption.

Although a hnk between chronic

heavy maternal alcohol consumption
and fetal damage has been established,
“much uncertainty still exists about the
‘mechanism of damage, as described
" -above. This is also illustrated by the -

phenomenon that some alcohol-

abusing women do not give birth to

children with apparent effects of pre- -
natal alcohol exposure. Based on retro-

. spective and prospective studies, the
" incidence of adverse outcomes in off- -
_ spring of alcohol-abusing women who

continue drinking heavily during preg-

- nancy ranges from 30-50% (Jones,

1986).
Abel & Sokol ( 1987) found that

" full FAS occurs in only approximately

6% of the offspring of alcoholic moth-

" ers. In contrast, Streissguth-and LaDue
- (1987) observed that 30-40% of the
children of chronic alcoholic mothers -

who drank during pregnancy had full
FAS. The lower incidence of FAS -

 relative to the number of women who

drink heavily, combined with a far
higher incidence of FAS in families

" already having a child with FAS, indi--
" cate that maternal characteristics

(e.g., age, number of previous births,
genetic factors) may play some role '

~ (Abel, 1990).

Facters which have been studied
for their possible impact on alcohol’s

‘damaging fetal effects include varia-
tions in dose of alcohol, gestational

timing of exposure, maternal factors
such as health and metabolism, fetal -
susceptibility or resistance, race and
socioeconomic. class, and genetic sus-
ceptibility (Abel, 1990; Sokol &
Clarren 1989). ‘
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To date, researchers have not been
able to identify a threshold amount of
alcohol consumption nor a predictable
dose-response relationship that can be
linked to FAS (Anderson & Novick,
1992). Most studies have shown in-
creasing abnormalities with greater
doses of alcohol, and full FAS occur-
ring only with heavy drinking through-
out pregnancy. However, specific
dose-response relationships for indi-
vidual components of the syndrome
may differ (USDHHS, 1991; Little &
Wendt, 1991). Neurobehavioral effects

- are produced at lower prenatal expo-
sure levels than the structural or
growth effects (Riley & Vorhees,
1986). Clarren, Bowden, & Astley

is no single dose-response relationship
for ethanol teratogenesis [fetal dam-
age], but rather that each abnormal
outcome in brain structure or function,
morphology, and growth has its own
dose-response and gestational timing
parameters” (p. 345).

Some recent studies have suggested
that peak blood alcohol levels, rather
than the cumulative amount of alcohol
consumed per se, constitute the critical
dosage (USDHHS, 1990a). Binge
drinking by a pregnant woman may
therefore lead to fetal damage at criti-
cal times of growth, with abnormalities
being unique to the period of exposure
(USDHHS, 1991). Laboratory research
on animals indicates that binge-like
alcohol exposure may produce greater
harm than the same or higher amounts
of alcohol consumed more evenly over
time (Bonthius & West, 1990; in
USDHHS, 1993).

As noted in the previous para-
graph, the timing of alcohol exposure
as well as dosage affects the fetus. Some
research has shown the time of concep-
tion to be the critical period for alco-
hol damage (e.g., Embart et al:, 1987),
while other studies identify much later

(1987) state: “It is probable that there

4C - Expanded Topics: Alcohol Use During Pregnancy

Most studies have shown increasing abnormalities with
greater doses of alcohol, and full FAS occurring only
with heavy drinking throughout pregnancy.

periods, such as the second and third
trimesters, as equally or more impor-
tant (e.g., Jacobson et al., 1993).
Studies of dosage and timing are com-
plicated by the fact that the data must
be based on self-reported consumption.

The effects of moderate drinking
- on the fetus during pregnancy are not
well established. Moderate drinking
levels are more difficult to ascertain
than heavy or alcoholic consumption;

Binge drinking by a pregnant woman may lead to fetal
damage at critical times of growth, with abnormalities being

: 'unique to the period of exposure (USDHHS, 1991).

and rigorous tests would depend on the

- use of objective measures of alcohol
intake, alcoholism, and vulnerability
factors (Russell, 1991). The effects of
modeérate drinking are more subtle and
variable than those caused by heavier
drinking. They are also more neuro-
logical and behavioral than physical,
making detection difficult (USDHHS,
1990a). Some large-scale longitudinal
studies are addressing the effects of
moderate drinking on the fetus (e.g.,
the Seattle Pregnancy and Health
Study — see Streissguth et al., 1989;
Streissguth et al., 1991).

Due to uncertainty about the ef-
~ fects of even low levels of alcohol ex-
posure on the fetus, many researchers
and professional organizations have
recommended no alcohol consumption
by women who are pregnant or plan-
ning to become pregnant. For example,
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'Due to uncertainty about thé,effecis'of‘even low levels of alcohol

exposure on the fetus, many researchers and professional

organizations have recommended no alcohol consumption by

women who are pregnant or planning to become pregnant.

the American Academy of Pediatrics -
(1993) and the American College of
Obstetrics and Gynecology (1994)
recently issued such a recommenda-

‘tion. The Minnesota Department of -

Health also recommends no alcohol
consumption during pregnancy (Booth

1993).

I'nci_denceof'FAS and FAE

The incidence or rate of FAS oc-
currence in a population is difficult to -

measure espec1ally at birth, when diag-

nosis can be difficult. Also,

" The incidehce or rate of FAS

occurrence in a population

is difficult to measure.

- mothers’ self-reported drink-

- ing behavior is subject to
underreporting, especially

~ during pregnancy, so that
medical staff often do not -
have this additional

information for dlagnosxs :

| _(USDHHS 1991)

Incidence is measured through the

- use of prospective, retrospective, and-
- catchment studies. Prospective studies
follow infants from birth forward in

time. Retrospective studies identify
FAS at a later stage. Catchment studies
monitor for FAS at the time of birth
only. The choice of study population-is

" a crucial determinant of the incidence

rate (USDHHS, 1991). ~

 In 1987, Abel and Sokol reviewed

retrospective and prospective studies.

and estimated a national incidence of

1.9 FAS cases per 1,000 live births in

the general population (Abel & Sokol, -

1987). Since that time, they have re-

vised their estimate downward to 0.33

' Abel and Sokol consider more accu- -

"~ the Uruted States

 the use of medical records and birth

- of data (where no prospective studies

\fects Monitoring Program suggest that
the incidence of FAS increased six

fold between 1979 and 1993 (from .10

- increase may be due to increased diag-

- professionals (CDC, 1995).

‘approximately three times that of FAS

’ live blrths

 the reason for the relationship is un- 7

clear (Abel & Sokol, 1991).

cases per 1,000 live births (Abel &
Sokol,r 1991). This newer estimate
uses prospective studies only, which

rate than retrospective studies. Based
on the newer rate, Abel and Sokol
have estimated that about 1,200 chil-
dren are born with FAS each year in

Day (1992) notes that rnany re-
searchers cons;der this new rate an -
underestimate. Methods which may
have led to an underestimate include =~

defects registries as a data source for
some populations, and the exclusion

exist) for some populations which
appear to have hxrgher’tharyn,ormal’
incidence (USDHHS, 1993 ).

Data from the National Birth De-

per 1,000 newborns to .67 per 1,000
newborns). However much of this -

nosis and reporting by health care

The incidence of fetal alcohol ™
effects (FAE) has been estimated at

(Abel, 1984), using the 1.9/1,000 live
births estimate for FAS. Apparently a
revision of FAE incidence has not

been made since the downward revi-

sion of FAS 1nc1dence to O. 33/ 1, OOO

Some researchers have investi-
gated FAS incidence among particular
population groups. ' There appears.to
be a greater incidence of FAS where
socioeconomic status is low, although

_For Native Americans, FAS inci-
dence varies among cultures. Navajo -

Mihnésqta Dép&rrtmeht of Hedlth
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* and Pueblo groups report levels similar
to the US population as a whole, while
incidence in some other groups greatly
exceeds the US population incidence

(USDHHS, 1991).

Recent estimates of the pbpulation incidence of FAS
range from 0.33 to 1.9 per 1,000 live births.
- The incidence of FAE has been estimated to be
three times that of the higher FAS estimate.

Among African Americans, one
study found that African American
women were seven times as likely to
have an infant with FAS as white
women in the same socioeconomic

- group (Sokol et al., 1986). This finding
is somewhat perplexing because re-
searchers have found that alcohol ab-
stinence is more COMIMON among
African American women than white
women, and heavy drinking is more

It is important to interpret findings of many studies of
‘minority populations with caution, due to problems of

~ reporting bias based on race. For example, examiner
- bias may éxist because members of minority populations

comimon amon, White women than . .
' & are often evaluated according to standards derived from

African American women (Chivez,
Cordero, & Becerra, 1989; Darrow,
Russell, Cooper, Mudar, & Frone
1992). . ;

Tt is important to interpret findings
of many studies of minority populations
with caution, due to problems of re-
porting bias based on race. For ex-
ample, examiner bias may exist because
members of minority populations are
- often evaluated according to standards
derived from the white population

(Abel & Sokol, 1991).

The incidence of FAS is higher
among women who consume alcohol
frequently than among the general
population of women. In a review of
studies of the incidence of FAS among
children of alcohol-abusing women,*
Abel (1990) reported that the US rate
varied between 24 and 42 FAS cases
per 1,000 live births. A University of
Minnesota Hospital and Clinic study
- conducted among 46 pediatric patients
whose charfs listed prenatal maternal
alcohol consumption identified 38 as
having FAS (Caruso & ten Bensel,
- 1993), although the level of consump-
tion was not known. Incidence of FAS
also seems to be greater among wemen

who already have one child with FAS

the white population (Abel & Sokol, 1991).

than among the general population.
Abel and Sokol (1987) determined
that there is a 70% probability of sub-
sequent FAS births once a woman
bears a child with FAS.

Minnesota data on incidence

" In Minnesota, some statewide ef-
forts have been undertaken to monitor
the extent of FAS, but currently no
reliable measurement is available due-

to lack of sufficient data (Minnesota

Department of Human Services [DHS],
1993). Three statewide surveys may
offer some insight into the level of

- FAS/FAE risk that exists in Minnesota:

B The 1989 Household Survey of
Drug and Alcohol Use in Minne-
sota, conducted by the Minnesota
Department of Human Services,
provides a statewide estimate of
drinking behaviors during preg-
nancy. This in-person survey in-
cluded 1,639 women aged 18 or
older who were asked (among -
other questions) how frequently

Minnesota Department of Health
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they used alcohol during their most

recent pregnaricy. DHS is replicat-
ing this survey at the time of pubh—
cation.

| W The anesota Department of

* Health gathers information on
drmkmg patterns of the Minnesota

~ population through the Behavioral :

Risk Factor Surveillance System
(BRESS), an annual telephone .
~ survey of Minnesotans over the age
of 18. Although the BRFSS does
‘not specifically address drinking
during pregnancy, patterns among
 women of childbearing age may be
‘examined. Approximately 1,050
- women of childbearing age are
surveyed each year. '

l A special statewide telephone sur-

~ vey conducted among 1,017 Min-

nesota women of childbearing age
_ during 1993 and early 1994 exam-
* ines women’s beliefs and practices 7
about alcohol, tobacco, and preg-

nancy (Mueller, 1994). The survey

" was conducted by Amherst H.

- - Wilder Foundation for the Minne- k

sota Department of Health.

Among anesota women of chtldbearmg age (1 8—44 years),

18% reported frequent drmkmg, the fourth hlghest level

. reported among 47 states and the District of Columbpa

'v (Centers for Dis‘easey 'COhtrd_l and Préventio"n, 1994).

,‘ Although very little is known
about the actual extent of FAS and

' FAE in Minnesota, the following find-

ings of these three surveys provide

| useful information about alcohol con- -

sumption among women of

childbearing age.

(1) The 1989 DHS Household
Survey found that 41% of women aged
18 to 40 reported drinking at least one-
alcoholic drink during their most re-
cent pregnancy. While acknowledging

- the limitations of using the survey data
_ to extrapolate prenatal alcohol expo-

sure and consequences, DHS estimated
the number of infants affected yearly

“by FAS or FAE in Minnesota to range

from 268 to 804 (DHS, 1993).

By comparison; if Abel and Sokol’s ‘

(1987) estimated FAS incidence of 1.9
per 1,000 live births and the tripled

_incidence of FAE to FA,S,(Abel’,zl984.)r

were applied to the 67,037 live births
in Minnesota in 1991° (Minnesota
Center for Health Statistics, 1993), the

-combined FAS and FAE incidence in
“Minnesota would be 508 (127 FAS and

381 FAE cases).® Use of Abel and

- Sokol’s (1991) conservative later esti-

mate of FAS incidence (0.33/1,000)

would lower this estimate con31derably

(2) The Behav1oral Risk Factor
Surveillance System ( BRFSS) survey, -

- conducted by the Minnesota Depart-

ment of Health, may also be used to

"estimate levels of risk. The BRFSS asks

questions of a sample of Minnesota

residents regarding the frequency and B

quantity of alcohol consumptlon,

- among other topics..

* Data from the BRESS for 1991
showed that among approximately
1,050 Minnesota women of

childbearing age (18-44 years), 18.2% -
reported frequent drinking,’ the fourth

highest level reported among 47 states

and the District of Columbia® (Centers
“for Disease Control and Prevention,

1994). In 1992, Minnesota women
aged 18-24 reported the highest levels

- of binge drinking (23.8%) and heavy
-drinking® (3.6%) of any age group of

women in the state (Minnesota Center

for Health Statistics, 1994).1°

~ Minnesota Department of Health |



(3) In a special study, the Minne-
sota Department of Health surveyed a
representative sample of 1,017 Minne-
sota women of childbearing age (18-45
years) in 1993 and 1994 to determine
the beliefs and practices of Minnesota
women regarding alcohol, tobacco, and
- pregnancy (Mueller, 1994). The survey
‘showed that only 4% of women re-

ported drinking 30 or more alcoholic

drinks in the previous month, but that

- 22% engaged in binge drinking."
(These two categories together com- -
prise the BREFSS definition of “fre-

quent drinking.”)

Of women surveyed who drank
before their most recent pregnancy,
93% reported that they reduced or
stopped drinking while pregnant, al-
though some women may have con-
sumed a significant amount of alcohol
before they realized they were preg-

nant. Among the 686 women who had

ever been pregnant (67%),'? 24% re-
ported drinking some alcohol during
their most recent pregnancy. Of these
women, about 9 in 10 reported drink-
ing one drink or less per week. Never-
theless, of the 24% of women who
drank during their most recent preg-
nancy, 5% of these reported binge
drinking, and 6% reported averaging
three to four drinks on the days they
drank.®

Although the percentage of
women who engage in binge or heavy
drinking during pregnancy is low, ma-

~ ternal alcohol consumption merits
serious attention because the potential
fetal damage is permanent, and the
condition is completely preventable.

Other Minnesota data areé also
‘available through the Department of
Health (birth certificate reporting on
possible FAS and maternal drinking
during pregnancy) and the Department
of Humman Services (child abuse reports
and Medical Assistance data). How-

4C - Expanded Topics: Alcohol Use During Pregnancy

évér, these sources are believed to re-
flect significant underreporting of the
problem (DHS, 1993). ‘

Cost implications

Fetal alcohol syndrome and other
problems related to fetal alcohol expo-
sure are the source of significant costs
to individuals and to society. The cost
of FAS alone in Minnesota in 1991 was
estimated at $44.8 million (see chapter
3 for a full description). This estimate
was calculated by Alcohol-Related
Disease Impact (ARDI) software
(Shultz, Parker, & Rice, 1989) using
Minnesota population data and na-
tional incidence and cost estimates by
Rice, Kelman, Miller, & Dunmeyer
(1990).1# '

This estimate does not include
hard-to-measure costs, such as social
support and education, foster care, civil
and criminal justice system costs, non-
surgical and non-intensive medical
care, lost productivity, family expenses
such as lost work time, nor the immea-
surable costs of pain and suffering by
the individual and his or her family.
Also, this estimate does not measure
the costs of fetal alcohol effects (FAE)
and other problems resulting from fetal
alcohol exposure that are not expressed

as FAS.

A_lthdugh the percentage of women who engage in binge or heavy
drinking during pregnancy is low, maternal alcohol consumption
merits serious attention because the potential fetal damage is

permanent, and the condition is completely preventable.

Because the Minnesota cost esti-
mate of $44.8 million was derived from
a national cost estimate, expenditures
on prevention and treatment programs
particular to Minnesota may not be

Minnesota Department of Health
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adequately reﬂected For example, the
Minnesota Legislature appropnated
funding for a three-year program to
p;event alcohol and drug use during

" pregnancy. Beginning in mid-1992 and
implemented through the Minnesota

" Department of Health, the program

- has focused on pubhc information,
professional education, and research.

Because fetal alcohol syndrome and other conclitions resulting
- from fetal alcohol exposure are completely preventable, public
" hedlth eﬁorts to curb alcohol consumptwn during pregnancy

have the potentlal to lower thelr mc;dence SIgmﬁcantly‘

‘Cost estimates for FAS depend on
the items chosen for inclusion, the cost
for each type of treatment or care, and
the estimated incidence of FAS ina-
population. The highest national FAS
cost estimate cited in this report is $1.6
billion (Rice et al., 1990 cited in

 drome costs). This figure includes -
| treatment and care from birth to age 21
as well as the cost of residential care for
‘adults over 21 years. It also assumes an
‘incidence of 1.9 EAS cases per 1,000
live births, based on Abel and Sokol. -
(7198,7:). This estimate was used in
ARDI software calculations of
Minnesota’s FAS cost in 1991.

national cost estimate on an incidence

| of 1.9/1,000 live births, they did not
include care for adults over2l.Asa
result, they arrived at a cost of $321

~million, a substantially lower figure
than the $1.6 billion cost estimate of
Rice et al. When Abel and Sokol

. mate of.FAS ihcidence to 0.33/1,000
live births, their national cost estimate

chapter 3, section on fetal alcohol sth v

: While Abel and Sokol based their

- (1991) subsequently lowered their esti-

" was reduced to $74.6 million. This

implies that the Minnesota cost of FAS
might be closer to $10 million (rather

* than $44.8 million) if the ARDI soft-

ware Cost estimates were recalculated
based on the conservative most recent

FAS incidence estimate of Abel and

Sokol. It is apparent from the wide
range of these estimates that much

* _ uncertainty surrounds thie true costs of

fetal alcohol syndrome and fetal alco-

hol effects.

- lmpllcahons for public
 health Promotlon cmd

protection
| - The US Public Health Service m

its Healthy People 2000 objectives set -
“a goal to reduce FAS incidence tono
“more than 0.12 per 1,000 live births by

the year 2,000 (USDHHS, 1990b).

~ Achieving this goal depends on reduc- -

ing the incidence and prevalence of

,alcohol use during pregnancy

As shown in th1s section, the hnk
between poor birth outcomes and

binge drinking (periodically consuming
“five or more drinks) and moderate

drinking (an average of one;drivr‘lk per

* day) has become more apparent in
- recent research. As a result, reducing

the prevalence of binge, moderate and

~ heavy drinking among women of v |
_ childbearing age is an important focus -
- for primary prevention of FAS..

- The Minnesota Department of

Health (MDH) set a statewide objec-
tive to reduce from 18.2% to 15% the
proportion of Minnesota women of -

~ childbearing age (18-44) who report |

frequent alcohol use (MDH, 1994). =

Women are considered frequent drink-
ers if they report binge or moderate . -
- drinking in the past month.

Minnesota Department of Health |
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To achieve this objective, communities must acknowledge, seek to understand,
and address the underlying reasons for alcohol use among women generally—not
just during pregnancy (see NIAAA, 1994). Prevention of FAS cannot be separated
from social norms and policies that affect both alcohol use and health.

The following primary prevention strategies illustrate the practical application
of these principles: ‘

Primary Prevention Strategies

e City ordinances adopted in some Minnesota communities, which require that
all establishments licensed to sell alcohol post signs warming about drinking
during pregnancy

* A requirement that alcoholic beverages be labeled with a warning about the
risks of drinking during pregnancy (in effect nationally since November 1989)

® Beverage server training to discourage alcohol consumption by pregnant women

¢ Mass media campaigns to promote alcohol-free pregnancy
¢ Increasing alcohol excise taxes to reduce alcohol consumption

e Medical professionals routinely advising all women about alcohol use prior to

pregnancy.

Secondary prevention is aimed at early identification of women who are drink-
ing alcohol during pregnancy. Examples of secondary prevention include screening
of pregnant women during prenatal visits; providing information to help women

reduce or stop drinking during preg-
‘nancy; and offering services such as
~ counseling, family planning, parenting
classes, support groups, assistance with
finances, and transportation. Even if a
woman drinks heavily early in preg-
nancy, by reducing or stopping alcohol

use, she reduces risk to the fetus (Coles, -

1994).

Tertiary prevénti(jn seeks to pre-
vent additional health and social prob-
lems once a child is born affected by
prenatal alcohol exposure. Although
FAS and FAE are irreversible condi-
tions, tertiary prevention strategies
include: minimizing long-term disabil-
ity by developing educational plans;
promoting independence and social
skills through employment planning

“and counseling; minimizing medical
complications through appropriate
medical care; and when necessary, pro-
viding chemical dependency treatment
to family members. Children born with

“Despite problems and barriers, experience demonstrates that
community-based prevention activities can have an impact on
7’ perinatal alcohol and drug use. Broad-based prevention
approaches can create and nurture an environment in which
people make informed choices about drinking and drug use,
supported by a broad arfay of economic, social, and
health policies and services that address the

multiplé factors that underlie alcohol and drug use.”
' Soman, 1993, p. 79

Better data on the incidence and support systems for individuals

with FAS, FAE, and other alcohol-related birth outcomes

will help the efficacy of prevention and treatment efforts.
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FAS -or FAE may be particularly vulnefable to further developmental delaysr in an

unstable home env1ronment with binge or heavy alcohol use by one or more

parents

Better data on the incidence and-support systems for individuals with FAS,
FAE, and other alcohol-related birth outcomes will help the efficacy of preven-
tion and treatment efforts. Measures to improve surveillance, screening, diagno-
sis, prevention, and treatment are underway both nationally (Anderson &

- Novick, 1992; LaFlash, Aaronson, & Uttech, 1993; Moore & Givens, 1994) and‘
in anesota16 (Leonard, Boettcher, & Brust; Minnesota Institute of Public

Health, 1994; Mueller, 1994 Permatal Connectlon, 1994 and Rosengren
1990) '

" FAS and FAE are both entxrely preventable This challengmg public health -
problem warrants sustained, collective action. To be most effective, multiple -

‘strategies at each level of prevention are essential. Numerous community and
clinic-based prevention programs and policies have demonstrated success, and
can guide future prevention initiatives (Campion et al., 1994; Casiro et al.,
- 1994; Kaskutus & Graves, 1994; Russell, 1994; Soman, 1994 Wemer etal.,
1988)

Minnesota Department of Health“



4C - Expanded Topics: Alcohol Use During Pregnancy

I Although binge drinking (consuming five or more drinks on one occasion) is
not specifically mentioned in the diagnostic criteria, Streissguth et al. (1989)
included binge drinking as a measure of maternal alcohol use. It was found to

" be one of the most useful predictors of later offspring effects.

2 In retrospective studies, children are identified as having FAS at some time
after birth, whereas in prospective studies, children are followed over time and
assessed at intervals from birth onward (USDHHS, 1991).

> Heavy drinking is defined differently in the various studies. See Abel (1990) for
- adescription of the studies.

* Alcohol abuse is defined in these studies as “the consumption of two or more
drinks per day, or five to six drinks per occasion; clinical judgement of alcohol
abuse; or a positive response to a questionnaire such as the MAST [Michigan

Alcoholism Screening Test]” (Abel, 1990).

3 1991 data are used here for comparability to other data in this report. Although
the DHS data are for 1989, the number of live births in 1989 was 67,490, very
similar to the number in 1991. Estimated FAS incidence would be nearly the
same for 1989 and 1991, as would FAE incidence.

¢ As noted, these figures pertain only to live births. Heavy or binge drinking
during pregnancy may also be related to spontaneous abortion.

7 “Frequent drinking” is defined here as more than 30 alcoholic drinks during the
preceding month (moderate to heavy drinking), or five or more drinks on at
least one occasion in the preceding month (binge drinking).

% Nationally, the median percentage of women reporting frequent drmkmg was

11.5%.

® “Binge drinking” is defined as consuming five or more drinks on at least one
. . . « : = b I3 M
occasion in the month preceding the survey. “Heavy drinking” is defined as
consuming 60 or more drinks in the preceding month. ' '

1 See Tables 7-9 of chapter 1 for Minnesota drinking patterns by age and gender.

Endnotes

1" See endnote 9 for the definition of binge drinking.
12 Only pregnancies of five or more months’ duration were included. -

B The women who reported binge drinking during their most recent pregnancy
comprised 1% of all women during their most recent pregnancy, including the
76% who reported no drinking. The women who reported consuming an aver-
age of 3-4 drinks on days they drank also comprised about 1% of all pregnant
women. There may be overlap in these two groups of drinking patterns.

14 Rice et al. (1990) data were based on Abel and Sokol (1987) data, and Rice et '
al. estimates for residential care for FAS-affected individuals over 21 years of
age. ) 7 -

15 This is an estimate. These calculations have not been done.

16 At the time of publication of this report, the Minnesota Department of Health
is testing feasible and effective methods to collect incidence and prevalence

- data on FAS and FAE, and on the prevalence of alcohol use among pregnant
women in Minnesota.

Minnesota Department of Health : : W






AC - Expanded Topics: Alcohol Use During Pregnancy

Bibliography
~ Abel, EL. (1984). Fetal ﬁlcohol syndrdme and fetal alcohol effects. New York: Plenum.
Abel, EL. (1990). Fetdl alcohol syndrome. Oradell, NJ: Medical Economics Books.

Abel, EL, & Sokol, R]J. (1987). Incidence of fetal alcohol syndrome and economic
impact of FAS-related anomalies. Drug ancl Alcohol Dependence 19, 51-70.

Abel, EL, & Sokol RJ. (1991). A revised conservative estimate of the incidence of
FAS and its economic impact. Alcoholism: Clinical and Experimental Research,

15,514-524.

 American Academy of Pediatrics. (1993). Fetal alcohol syndrome and fetal alcohol
effects [Statement by AAP Committee on Substance Abuse and Committee
on Children with Disabilities]. Pediatrics, 91, 1004-1006.

American College of Obstetrics and Gynecology [ACOQG]. (1994) Substance abuse
during pregnancy. Technical Bulletin No. 195.

Anderson, B, & Novick, E. (1992). Fetal alcohol syndrome and pregnant women who

" abuse alcohol: An overview of the issue and the federal response. Washington, DC:

US Department of Health and Human Services, Office of the Assistant Secre-
tary for Planning and Evaluation, Office of Human Services Policy, Division of

- Children and Youth Policy.

Bonthius, DJ, & West, JR. (1990). Alcohol-induced neuronal loss in developing
rats: Increased brain damage with binge exposure. Alcoholism, Clinical and Ex-
perimental Research, 14(1), 107-118. S

Booth, T. (1993). Preparation for pregnancy, birth, and early parenting. Minneapolis,
MN: Minnesota Department of Health, Maternal and Child Health.

Campion, P, Owen, L, McNeill, A, & Mcguire, C. (1994): Evaluation of a mass
media campaign on smoking and pregnancy. Addiction, 89, 1245-1254.

Carﬁso, K, &7 ten Bensel, R. (1993). Fetal alcohol syndrome and fetal alcohol ef-
fects. anesota Medicine, 76 (April), 25-29.

Casiro, OG, Stanwick, R, Pelech, A, Taylor, & Child Health Committee,
Manitoba Medical Association. (1994). Public awareness of the risks of drink-
~ ing alcohol during pregnancy: The effects of a television campaign. Canadian
Journal of Public Health, 85, 23-217.

Centers for Diseas‘e' Control and Prevention. (1994). Frequent alcohol consump-
- tion among women of childbearing age — Behavioral Risk Factor Surveillance

System, 1991. Morbidity & Mortality Weekly Report, 43, 328-329, 335.

Centers for Disease Control and Prevéntion (1995). Update: Trends in Fetal Al-
cohol Syndrome — United States, 1979 — 1993 Morbidity & Mortality Weekly

* Report, 44, 249-251.

Minnesota Depa'rtmént of Health - -



Alcohol Use in Minnesota: Extent and Cost B

Chdvez, GF, Cordero, JF, & Becerra, JE. (1989). Leading major ycongeni‘tal malfor-
mations among minority groups in the United States, 1981-1986. Journal of
the Amencan Medlcal Assocratlon, 261(2), 205-209.

Clarren, SK, Bowden DM, & Astley, SJ. (1987). Pregnancy outcomes after weekly
oral administration of ethanol durlng gestation in the pig-tailed macaque

(Macaca nemestrrna) Teratology, 37 345 354

‘ Clarren, SK & Smrth DW. (1978) The fetal alcohol syndrome A review of the -
© - world hterature New England Journal of Medzcme 298, 1063-1067. ‘

Coles, C. (1994). Crrtlcal perrods for prenatal alcohol exposure Alcohol, Health &
‘ Research World 18 2229, : v

Coles, CD (1993) Impact of prenatal alcohol exposure on the newborn and the
-~ child. Chmcal Obstetrics and Gynecology, 36(2), 255- 266. ‘ '

N Darrow, SL, Russell, M, Cooper, ML, Mudar, P, &Frone, MR. (1992)

“Sociodemographic correlates of alcohol’ consumption among Afncan—Ameril .
can and white women. Women & Health 18(4) 35-51.

Day, NL. (1992 The effects of prenatal exposure to alcohol Alcohol Health 6’99
Research World, 16, 238 244 .

" Ernhart, CB (1991). Clrnrcal correlations between ethanol intake and fetal alco—
~ hol syndrome Recent Developments in Alcoholism, 9, 127-150. '

Ernhart, CB, Sokol, R], Martler, S, Moron, P, Nadler, D, Ager, W, & Wolf, A
(1987). Alcohol teratogemcrty in the human: A detailed assessment of speci-
“ficity, critical period, and threshold American Journal of Obstemes and Gynecol/
ogy, 156(1) 33-39. ‘ A :

/]acobson, JL, Jacobson, SW, Sokol, R] Martier, SS, Ager, ]W &Kaplan Estrrn

MG. (1993). Teratogenic effects of alcohol on infant development Alcohohsm

Clinical and Expenmental Research 17 ( 1) 174- 183
7]ones, KL (1986) Fetal alcohol syndrome Pedzamcs in Review, 8(4) 122-126.

Jones, KL, & Smith, DW. (1973). Recognition of the fetal alcohol syndrome in
 early 1nfancy Lancet 2,999- 1001 ' .

: Kaskutus, L& Graves K (1994) Relationship between cumulatlve exposure to
- health messages and awareness anid behavior-related drinking during preg-
nancy Amencan ] ournal of Hedlth Promotzon 9(2) 115-123.

LaFlash S Aaronson, RA, &UttechS (September, 1993). Alcohol use durlng '
pregnancy: Imphcatrons for physrcrans Wisconsin Medlca Journal, 501-506.

Lemoine, P, Harousseau, H, Borteryu, JP, &Menuet JC. (1968). Les enfants de

parent alcoohques Anomalies observées & propos de 127 cas. [The children of - -

alcoholic parents: Anomahes observed in 127 cases. ] Quest Medlcale 21, 476-
482 S : -

. Minnesota Department of Health



4C - Expanded Topics: Alcohol Use During Pregnancy

Leonard, BJ, Boettcher, LM, & Brust, JD. (1991). Alcohol-related birth defects:
" Minnesota’s response to a critical health problem. Minnesota Medicine, 74 (De-
cember), 23-25. '

Little, RE, & Wendt, JK. (1991). The effects of maternal drinking in the reproduc-
tive period: An epidemiologic review. Journal of Substance Abuse, 3, 187-204.

Minnesota Center for Health Statistics. (1993). Minnesota Health Statistics, 1992.
Minneapolis: Minnesota Department of Health. '

Minnesota Center for Health Statistics. (1994). [Behavioral Risk Factor Surveil-
lance System]. Unpublished raw data. Minneapolis: Minnesota Department of

Health.

Minnesota Department of Health. (1995). Minnesota public health goals. Minneapo-
* lis: Author. , :

Minnesota Department of Human Services. ( 1993, ]anua{ry). Alcohol and drug use
during pregnancy [Special issue, Chemical Dependency Division]. Research
News. St. Paul: Author.

Minnesota Institute of Public Health [MIPH]. (1994, March). Fetal alcohol expo-
sure: Experiences and beliefs of health professionals in Minnesota. Unpublished
manuscript prepared by MIPH for the Minnesota Department of Health, Fetal
Alcohol Syndrome/Fetal Alcohol Effects Prevention Program.

Moore, ML, & Givens, SR. (1994). Window of opportunity: Interviewing by the
perinatal nurse. White Plains, NY: March of Dimes Birth Defects Foundation.
[For more information, write or call: Education & Promotion Department,
March of Dimes Birth Defects Foundation, 1275 Mamaroneck Ave., White
Plains, NY, 10605. (914) 997-4456].

Mueller, DP. (1994, March). Alcohol, tobacco and pregnancy: The beliefs and prac-
tices of Minnesota women. Unpublished manuscript prepared by Amherst H.
‘Wilder Foundation, Wilder Research Center, for the Minnesota Department
of Health Fetal Alcohol Syndrome/Fetal Alcohol Effects Prevention Program.

National Institute on Alcohol Abusér and Alcoholism [NIAAA]. (1994). Women
and alcohol. [Special issue]. Alcohol, Health & Research World, 18(3).

Perinatal Connection. (1994, Fall/Winter). Substance abuse: Alcohol énd cocaine
[Special issue]. Educational bulletin produced by the Minnesota Department of
Health, MN Health Mothers/Healthy Babies Coalition, and the March of

Dimes.

Phillips, DK, Henderson, GI, & Schenker, S. ( 1989).7Pathogenesis of fetal alcohol
syndrome. Alcohol Health & Research World, 13, 219-227.

Randall, CL. (1987). Alcohol as a teratogen: A decade of research in review. Alco-
hol and Alcoholism, 1(Suppl.), 125-132. '

Minnesota Department of Health



B Alcohol Use in N\inneso’ro: Extent and Cost

Rlce, DP, Kelman, S Mlller, LS, & Dunmeyer, S. (1990) The economic costs. of
alcohol and drug abuse and mental illness: 1985 (DHHS Pub. No. ADM 90-

1694). Report submitted to the US Department of Health and Hurnan Ser-

vices, Alcohol, Drug Abuse, and Mental Health Administration, Office of

Financing and Coverage Policy. San Francisco: Un1vers1ty of Cahforma, Insti- -

~tute for Health & Aging. 4
Rlley, EP, & Vorhees, CV. (1986) Handbook of Behavioral Teratology New York

Plenum Press.

Rosengren J. (1990 Aprll) Alcohol: Ablgger drug problem7 anesota Medlcme,
7 3 33-34.

L

Rosett HL. ( 1980) A clinical perspective of the fetal alcohol syndrome [Guest
edltonal] . Alcoholism: Clln;cal and Experimental Reseqrch 4(2), 119- -122.

. Russell, M. ( 1991). Clinicai implications of recent research on tl'yierfetai alcohol

syndrome. Bulletin of the New York Academy of Medicine, 67(3), 207-222. - .

Russell, M. (1994). New assessmerit tools for risk drink’ing during pregnancy:' T -

ACE, TWEAK, and others. Alcohol, Health & Research World, 18, 55-61.
Shultz, JM, Parker, DL, & Rice, DP. (1 989). Alcohol—related disease impact software

[Computer software and documentation]. Atlanta, GA: Public Health Service,

‘Centers for Disease Control , Epidemiology Program Office. [Available from
David Clem, Cygnus Corp., Suite 1275, 1400 Eye St., NW Washmgton DC
20005, tel. 202/289-4992]

Sokol, R], Ager, ], Martier, S, Debanne,‘ S, Ernhart, C, Kuzma, ], & Miller, SI;

* (1986). Significant determinants of susceptibility to alcohol teratogenicity.
Anndls of the New York Academy of Sciences, 477, 87-102.

Sokol R] & Clarren, SK. ( 1989) Guidelines for use of termmology descrlblng the

impact of prenatal alcohol on the offsprlng [Special commun1cat1on] Alcohol

ism: C linical and Expenmental Resea'rch 13, 597 598.

Soman LA (1993 ). Perinatal alcohol and drug use: Commumty—based prevenuonr 7

strategies. In RP Barth, | Pletrzak &M Ramler (Eds.), Families living with drugs

and HIV: Intervennon and treatment strategies (pp 61-81). New York: Gu1ldford :

Press

Spohr, H-L, Willms, J, & Stemhausen H- C (1993). Prenatal alcohol exposure

and long-term developmental consequences Lancet, 341, 907-910.

Streissguth, AP, Aase, M, Clarren SK, Randels, SP, LaDue, RA, & Smith, DF.
(1991). Fetal alcohol syndrome in adolescents and adults ]oumal of the Amen~
can Medlcal Assoaaaon 265,1961- 1967 :

, Strelssguth AP &LaDue RA. (1987). Fetal alcohol Teratogenlc causes of

developmental dlsab111t1es Monograph of the Amerlcan Assoczaaon of Mental .
Deﬁczency, 8, 1 -32. C

'Minnéso;d Depafrtment of Health )



4C - Expanded Topics: Alcohol Use During Pregnancy

‘Streissguth, AP, Sampson, PD, & Barr, HM. (1989). Neurobehavioral dose-
response effects of prenatal alcohol exposure in humans from infancy to adult-

hood. Annals of the New York Academy of Sciences, 562, 145- 158

US Department of Health and Human Services. (1990a). Alcohol and health ( Sev-
enth Special Report to the US Congress from the Secretary of Health and
Human Services, DHHS Pub. No. ADM 90-1656). Rockville, MD: Public
Health Service; Alcohol, Drug Abuse, and Mental Health Admmlstratlon,

- National Institute on Alcohol Abuse and Alcohohsm

US Department of Health and Human Services.-(1990b). Healthy people' 2000: .
National health promotion and disease prevention objectives (Public Health Ser-
vice, DHHS Pub. No. PHS 91-50212). Washington, DC: US Government

Printing Office.

US Department of Health and Human Services. (1991). Fetal alcohol syndrome
“(Alcohol Alert No. 13). Rockville, MD: USDHHS, Natlonal Institute on
Alcohol Abuse and Alcoholism.

US Department of Health and Human Services. (1993). Alcohol and health (Eighth
Special Report to the US Congress from the Secretary of Health and Human -
Services, NIH Pub. No. 94-3699). Rockville, MD: Public Health Service, Na-
tional Institutes of Health, National Institute on Alcohol Abuse and Alcohol-

ism.

Weiner, L, McCarty, D, & Pozer, D. (1988). A successful in-service training pro-
_gram for health care professionals. Substance Abuse, 9, 20-28.

Minnesota Department of Health ) m






Chapter 4 . Section D

‘Alcohol-Related Diseases

'Summary points

Behaviors such as smoking may interact with alcohol to create health prob-
lems. Also, alcohol consumption may aggravate existing medical problems.

Cirrhosis is among the 10 most common causes of death in North
Anmerica, and cirrhosis rates are highly correlated with alcohol consump-
tion. Cirrhosis death rates in the US have been decreasing in recent de-
cades. They are at their lowest level since 1956 and are 32% lower than
their 1973 peak level.

Chronic alcohol consumption is associated with a variety of neurologic
disorders and impairments in learning, attention, memory, abstraction,
and fine motor coordination.

Alcohol use is a major risk factor for some cardiovascular diseases,
including cardiomyopathy (heart muscle disease), arrhythmias (heart

rthythm disturbances), hypertension, and hemorrhagic stroke.

Among cancers, heavy alcohol consumption has been most strongly asso-
ciated with upper airway and digestive tract cancers. The relationship of

- alcohol to breast and large bowel cancers needs clarification.

Alcohol can suppress immune system responses and appears to be associ-
ated with an increased incidence in infectious diseases. Greater suscepti-
bility to infection among alcoholics may also be due to malnutrition and

" liver disease.

Alcohol is associated with sexual risk-taking behavior, which may lead to
sexually transmitted diseases. Whether alcohol actually causes disinhibited
behavior is an ongoing area of research.

Health care professionals can provide necessary leadership to prevention
initiatives in the clinic setting, and in the community as well.
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Chapter 4

Expanded Topics - Section D

Alcohol-Related Diseases

Notes:

This section consists of abridged literature reviews and studies published in
various issues of Alcohol Health & Research World, published by the National Insti-
tute on Alcohol Abuse and Alcoholism. Articles from Alcohol Health & Research
World are in the public domain and can be freely reprinted. Source articles are
listed at pertinent points in the text that follows.

The term “alcohol abuse” rather than “alcohol use” is employed in articles
from Alcohol Health & Research World. Although the rest of this report generally
utilizes the term “alcohol use,” this section will retain the wording “alcohol abuse”
to be consistent with its usage in the original articles.

The epidemiology of alcohol-related chronic
disease '

Source: .
Arria, AM, & Van Thiel, DH. (1992). The epidemiology of alcohol-related
- chronic disease. Alcohol Health & Research World, 16, 209-216.

Epidemiologic studies have established
that alcohol abuse! is associated with pfema—,
ture death (Eckardt et al., 1981) and may
increase the risk for developing several
chronic conditions. These epidemiologic is-associated with premature death and may increase
studies support clinical and experimental '
evidence that alcohol abuse can directly or

" indirectly have toxic effects on a variety of -
organ systems.

Epidemioiogic studies have established that alcohél abuse

the risk for developing several chronic conditions.

The most common medical condition associated with alcohol abuse is liver
disease. Following a discussion of liver cirrhosis below, this section will focus on
three other main categories of alcohol-related chronic conditions: alcohol-related
neurologic disorders and cognitive impairments; alcohol-related cardiovascular
diseases; and alcohol-related cancer of the upper airway, stomach, and liver.
Although clinical and experimental studies have found an association between
alcohol abuse and other medical conditions, such as gastrointestinal disturbances,
pancreatitis, immunologic dysfunction, and endocrine and nutritional
disturbances, population-based epidemiologic studies have not yet tested these
relationships. ‘

The relationship between alcohol abuse and health probléms is complex.

Often, a third variable acts on a person’s health along with the alcohol. For one,
alcohol abuse is associated with many behavioral and lifestyle factors that can
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1ndependent1y strain health. For

example, smoking, which is commonly

associated with heavy alcohol
consumption (Schoeﬁborn- & Benson,
1988), can increase risk forthe
development of upper airway cancers.
Alcohol abuse and smoking are
interactive risk factors for the
‘development of esophageal cancer,
“such that one can exacerbate the effect
of the other.

‘Also, alcohol may aggravate an
existing medical problem; however,
this contribution may be difficult to
quantify. For example, although liver

-disease can result from long-standing
alcohol abuse, this condition has sev-
eral other causes—whether the end-
stage condition is a result of alcohol -
~ abuse or some other cause is difficult to

- determine. Therefore, epidemiologists
may not be able to easily estimate the -
incidence and prevalence of these
types of “alcohol-related” medical
problems. Fortunately, research has

begun to identify specific features of

| medical problems that may provide

clues as to whether the condition was -

related to alcohol abuse and what pro-
portion of the risk is attrlbutable to
‘alcohol.

Liver cirrhosis

Source o
Smart, RG, & Mann, RE. (1992).
.- Alcohol and the epidemiology of

“ liver cirrhosis. Alcohol Health & B

‘Resreafch‘ ‘World,;l 6,217-222.

~ Cirthosis was described in detail
and named by Laennec in the early
1800s, although alcohol

Cirrhosis rates are highly correlated

with alcohol consumption.

was known to cause liver
damage before then. Cir-
rhosis remains a major

cause of death and suffer-

ing in-developed countries.

In North America, cirrhosis is among -

the 10 most common causes of death.

Nevertheless, rates of cirrhosis are de-
clining considerably in many countries. -

This article reviews data on rates of
cirrhosis and the relationship of cirrho-
sis to alcohol consumption and diet, as

- well as trends in cirrhosis and the rea-

sons for these trends. -

Cirrhosis has had an important
historical place in alcohol research. It

was one of the first physical conse-

quences of alcohol consumption to be

. studied seriously. For example, a review
- by Jolliffe and Jellinek (1941) found 20 -

“early studies using autopsies. Jellinek

later made cirrhosis deaths the basis of
his formula for estimating the popula-

tion of alcoholics. Epidemiologists such

as Ledermann (1964), Schmidt (1977),
and Popham and Schmidt (1958)

focused on liver cirrhosis as the main,

_and the most easily studied, alcohol-

related problem in their influential
studies on prevention of alcohol-

related problerhs,

More recently, research by Smart
and Mann (1987) and many others has
shown that cirrhosis rates are highly
correlated with alcohol consumption,

" and therefore with other alcohol-re-

lated prQbIems, such as accidents and
poisonings, and with rates of alcohol

dependence as well. Those correlations»

make cirrhosis a useful indicator vari-

-able; that is, its occurrence can

indicate the presence of other alcohol-
related effects that may be more
difficult to recognize or quantify,
although it does not actually cause

. these effects.. -

- Cirrhosis is not the only liver prob-
‘lem arising from heavy alcohol

consumption. Fatty liver involves the
accumulation of fat droplets, and some

_ level of fat in the liver probably follows
“all drinking. The process is reversible if
drinking is stopped. Alcoholic hepatitis

is an acute and chronic inflammation

of the liver in response to alcohol that
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may occur with or without cirrhosis,
and is often a precursor of cirrhosis.
Alcoholic cirrhosis itself is marked by
progressive inflammation and destruc-
tion of liver cells. The liver tissue -

regenerates, but in a disorganized fash- -

ion: instead of damaged tissue being
restored to health, it is rearranged into
abnormal nodules, permanently dis-
rupting the normal architecture of the
liver. Fibrous connective tissue prolif--
erates, forming a network of scars that
chokes off blood vessels and further
impairs liver function. .

Current cirrhosis levels

There are different ways of defin-
ing cirrhosis. This creates a serious
problem when analyzing cirrhosis
trends and making comparisons among
countries. Currently, the yearly mortal-
ity rate from all liver cirrhosis [alcohol-
related or not] is about 10.8 deaths per
100,000 persons age 25 and over in the
United States (Grant, DeBakey, &
Zobeck, 1991). This amounted to
26,572 deaths in the United States in
1988. Overall, death rates from liver
cirrhosis are about two to three times
as high for males as for females. Non-
whites have higher cirrhosis death rates
than do whites.

Liver cirrhosis is the most common
cause of death for which alcohol is the
main factor, with the exception of
traffic crashes. Although deaths are
usually the focus of research, it should
be noted that hospital admission rates
for cirrhosis are five to six times higher
than death rates for cirrhosis.

Cirrhosis, alcohol ;
consumption, and diet

Although cirrhosis and alcoholism
seem closely linked, relatively few alco-
holics progress to cirthosis. The

prevalence of cirrhosis is related to the
duration of heavy drinking: alcoholics
with cirrhosis are about 20 years older,
on average, than those without it.

Alcoholics who reduce their drink-
ing level can reduce their risk of get-
ting cirrhosis. In addition, individuals
with cirrhosis can increase their 7
chances of survival by curtailing their
drinking (Borowsky, Strome, & Lott,
1981).

Most studies have found that
steady, daily drinkers have higher rates
of cirrhosis than do binge drinkers.
However, daily drinkers usually con-
sume more, on average, than binge

drinkers, so the independent influence

of drinking pattern has not been
clearly established.

A prominent theory of cirthosis a
few years ago was that it resulted not
from alcohol consumption per se but
from dietary deficiencies. However,
experimental studies with animals

- show that alcohol alone, without di-

etary deficiencies, is sufficient to pro-

‘duce cirrhosis (for example, see Popper

& Lieber, 1980). There is evidence,
though, that alcohol can impair the
digestion, absorption, and utilization of
food (for example, see Nanji & French,
1985).

Trends in cirrhosis rates and
factors in recent declines

Many Western countries experi-
enced large increases in alcohol con-
sumption and liver cirrhosis rates

" between 1950 and approximately 1975.

During the late 1970s, however, some
countries showed signs of a decreasing
trend in cirrhosis deaths, including
many countries with the largest in-
creases during earlier periods. -

Cirrhosis death rates in the United
States are at their lowest level since
1956, and are 32% lower than their

 Minnesota Department of Health:
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peak in 1973. A variety of explana-
tions have been offered for the marked
. decrease in cirrhosis rates, such as de-
) chnes in alcohol consumption,

‘changes in the classi-
fication of dlseases

: . ~ (or other artifacts of
~ “are at th'eir,lowest' level since 1956, and  recordkeeping), im-
) ~ provements in diet,

Cirrhosis death rates in the United States

increased incidence :

-~ are 32% lower thanth’eir'pe'a]‘c' in 1973.

— of spontaneous re- -

- covery or ‘medical intervention with
alcoholics, and unproved treatment for -
: alcohohsm '

’ Neurologlc dlsorders
and cognitive
|mpa|rments

Sou'rce. ;
~ Arria, AM, & Van Thlel DH
- (1992). The epidemiology of alco-
hol-related chronic disease. Alcohol
Health & Research World, 16 209-
216.

Chronic alcohol abuse is associ-

ated with a spectrum of cerebral im-
pairments (Parsons, Butters, &

~ Nathan, 1987). These impairments

alcoholic dementia and Korsakoff's-
syndrome, to more geneéral cognitive
impairments, including deficits in
“learning, attention, memory, abstrac-
* tion, and fine motor coordination
(Ryan & Buttets, 1986).

- Chronic alcohol abuse is associated with a
- spectrum of cerebral impairments. These
impairments range from specific disorders

to more general cognitive impairments.

cerebral impairments associated with

“(Oscar Berman, 1990). This estimate is

of alcohol-related dementias over time:

"Ko‘rsak,off"s syndrome

" vitamin B, deficiency. The relationship
" between alcohol abuse and Korsakoff’s

~abuse can result in thiamine deficiency
~ via decreased intake and impaired ab-

. sorption of the vitamin. Korsakoffs -

- syndrome is characterized by an inabil- - |
ity to recall recently learned events
(anterograde amnesia) and, in some

, ~ g 1 + alcoholics (Victor, Adams, &Colhns,
range from spécific disorders, such as .

* various neuropsychologic deficits in- ~
~ cluding attention deficits, visual and
“verbal memory losses, problems with -

- functions can be measured using stan-

Specific neurologic disorders
Aleeholie' dementia’/ '

Alcoholic dementias, or general

long-term alcohol intake, account for
approximately 10% of adult dementias -

probably conservative given the possi-
bility that dementias may be undetec-
ted in a person’s lifetime. Because of

the difficulty in diagnosis, virtually no
studies have followed the progression

" This condition of brain damage isa _
late-stage development of thiamine, or

syndrome is indirect, .as severe alcohol -

cases, widespread cognitive damage.
Autopsy studies have shown that the
syndrome occurs in 1.7% to 2.8% of

1989).

Genefal cognitive dysfunction

- Brain damage : associated with 7
chronic alcohol consumption results in -

abstract thought, and decreased motor ‘
coordination (Ryan & B'ut‘ters,’ 1986). ‘
In addition, chronic alcohol abuse can -
impair “higher” cognitive abilities, -

such as the ability to plan, organize,
and regulate behavior. These brain

dardized neuropsychologic tests. Sev-
eral reviews of the literature document
the wide variety of cognitive impair-
ments observed in alcoholics (Parsons
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~Lishman, 1990).

Alcohol consumption can be asso-
ciated with these cognitive impair- -
ments in many ways, for example, by
directly “killing” brain cells, a process
known as neurotoxicity. In addition,
alcohol consumption may indirectly
cause significant brain damage by af-
fecting liver functioning, by causing
vitamin deficiencies, or by interacting
with other drugs (Tarter, Van Thiel,
Arria, Carra, & Moss, 1988).

Cardiovascular system

Cardiovascular diseases account for
30% to 50% of the mortality in the
United States. These diseases include

coronary artery disease, high blood
pressure (hypertension), arrhythmias
(disturbances in heart rhythm), stroke,
theumatic heart disease, congenital
heart diseases, degenerative valve con-
ditions, and others. Several major risk
factors, including alcohol, have been
identified for each of these disorders.

~ Although ways to decrease the risk
of developing cardiovascular disease
have been identified, it remains the
leading cause of death in the United
States. Coronary artery disease ac-
counts for approximately 88% of all
cardiovascular mortality.

Epidemiologic studies have sug-
gested that alcohol use is a risk factor
for some forms of cardiovascular dis-
ease, namely, cardiomyopathy, hyper-
tension, and hemorrhagic stroke.? The
nature of the relationship between

these diseases and alcohol appears to
be dose-dependent—the more alcohol
consumed, the higher the risk. For ’
coronary artery disease and ischemic
stroke, population studies have shown

- a protective effect of light to moderate

any results of these population studies

et al., 1987; Tarter & Edwards, 1986; -

heart muscle disease (cardiomyopathy),

drinking. However, it is essential that -

be interpreted in light of the effects of
alcohol on the heart and vascular sys-
tem as a whole; any potential protec-
tive effects of alcohol must be

- measured against the overall effects of

alcohol on individuals and communi-
ties.

In one study of middle-aged
women, moderate alcohol use lowered
the risk of death from coronary artery
disease and thrombotic stroke, but
increased the risk of hemorrhagic stroke

(Stampfer et

. 4D - Expanded Topics: Alcohol-related diseases

al., 1988).

The same

level of alco-

'Epidemiologic studies have suggested that heai)y

hol use asso- drinking is a risk factor for some forms of
ciated with cardiovascular disease, namely, cardiomyopathy,
decreased '

risk for some hypertension, and hemorrhagic stroke.
forms of

cardiovascu-

lar disease is also associated with in-
creased risk for motor vehicle crashes,

_traumatic injury, and birth defects

(USDHHS, 1992; see also chapter 1).

The following discussion will focus
on epidemiologic studies examining
the relationship between alcohol con-
sumption and hypertension,
arthythmias, cardiomyopathy, stroke,
and coronary artery disease.

Hypertension

Hypertension increases the risk of

-stroke and heart attack; therefore, alco-

hol-associated hypertension may be an
important mediator in the develop-
ment of these cardiovascular diseases.

An exhaustive review (Mac-
Mahon, 1987) of the epidemiologic
studies on the relationship between
alcohol consumption and risk of
hypertension concluded that studies
conducted on general population
samples demonstrated an increase in
blood pressure with increases in
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~alcohol consumption, 1ndependent

of age, body weight, and c1garette

smokmg

Almost all studies show an in- _
creased risk for hypertension in heavy
drinkers and little to no effect in light
drinkers. Whether there is a potential -
benefit of having one drink a day ver-

. sus abstentlon (i.e., a] shaped effect) is

uncertaln

. Even though epidemiologic studies -

have demonstrated a relationship
between alcohol corisumption and

“hypertension, more clinical and experi- .
mental studies are needed to define the 2

mechanism respon31ble for alcohol s
effects '

Alcoholie ‘c‘drdikq‘Myépqthyf |

Cardiorhyopathy refers to a group

of disorders characterized by disease of -
- the heart muscle, or myocardium.
" These disorders can be a result of such
factors as infections, autoimmune dis-

eases, and toxic substanceé', including .

“alcohol. However, many cases of
.cardiomyopathy are of unknown origin
(Moushmoush & Abi-Mansour, 1991). " -

The cardinal feature of -
cardiomyopathies is a dilated, weak-
ened heart muscle. In the end stages of

the disease; the heart’s left ventricle -

may fail, leading to lung congestion,
rhythm disturbances that may result in

.sudden death, and blood clots in arter- '

ies in the extremities that may result in

 right-sided heart failure (Regan, 1990)..
‘Because alcoholic cardiomyopathy is so

similar to other forms of

 cardiomyopathy, its diagnosis depends

on documenting a clinical history of
alcohol abuse. It is therefore difficult to

| ascertain the proportion of alcohol- "

associated cases. Depending on the
samples studied, researchers estimate

. (Regan, 1990). -

majority of patients if the abstinence’

" decreases if the condition has advanced

' 1990)

~ alcohol intoxication and a history of

- (Regan, 1990), althoi;gh ventricular

Cohen and colleagues (1988) showed

" atrial flutter, rapid heart beat
' (tachycardla) or premature atrial comf

- day (Cohen, Klatsky, & Armstrong,

that 21% to 32% of eardiomyopathy o
cases can be attributed to alcohol abuse ‘

Studies have shown that absti- -
nence from alcohol does i improve the
clinical course of cardiomyopathy in a

occurs early in the course of the dis-
ease. However, the proportion of pa-
tients who will benefit from abstinence

to conge‘stivek heart failure or heart
muscle degeneratlon (Rubm & Dorla,

Alcohol-related arrhythmias

' Arrthythmias, or disturbances of the
normal heart rhythm, are commonly
observed in association with acute

prolonged alcohol consumption. Atrial
fibrillation (irregular twitching of the
atrial muscle) is the most common )
arthythmia associated with alcohol use

arrhythmia has also been observed.

that an average of six or more drinks
per day was associated with two times - .
the normal risk for atrial fibrillation,

plexes compared with control subjects
who averaged less than one drink per

1988)

Cerebrovascular dlsease or
stroke

Stroke is a major cause of mortahty
as well as a significant contributof to
long-term disability in the United
States. Established risk factors for
stroke include increasing age, hyper-
tension, diabetes, and smoking
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combined with oral contraceptive use.
Males typically have higher rates of
stroke than females, and blacks have
higher rates of stroke than whites

. (Camargo, 1989; Calandre et al.,
1986).

Gorelick (1989) showed that
- heavy drinking (defined as greater than
60 grams of alcohol, or approximately

- four drinks, per day) is related to in-
creased risk for stroke. A review of
several epidemiologic studies con--
cluded that moderate drinking also
increases risk for stroke (Camargo,
1989). Interestingly, the results of some
studies suggest that the relationship
between alcohol consumption and

stroke depends upon the type of stroke -

involved. Alcohol consumption is asso-
ciated with a fourfold increase in the
risk of hemorrhagic stroke, but the
relationship between alcohol consump-
tion and ischemic stroke may be
J-shaped (Gorelick, 1989; Klatsky,
Armstrong, & Friedman, 1989). The
difference may be explained by
alcohol’s effect on the blood itself.
Moderate alcohol consumption reduces
the viscosity of blood by increasing the
anticlotting activity of platelets ,
(Veenstra, Van de Pol, & Schaafsma,
1990). This may result in a higher like-
lihood of hemorrhages and :
hemorrhagic stroke, due to a thinning
of the blood, but a lower likelihood of

* the formation of clots, which are usu-
ally associated with ischemic stroke.

Coronary artery disease

When the heart does not receive
the amount of oxygen needed to main-
tain its normal function, coronary ar-
tery disease (CAD) results. Blockages
in the arteries carrying blood to the
heart (atherosclerotic occlusive le-
sions) can limit blood flow, and there-
fore oxygen, to the heart. Exercise,

emotional stress, and hypertension
increase the heart’s demand for oxygen
and may lead to ischemic injury or
heart attack.

Early clinical studies (Dyer,
Stamler, & Paul, 1977) suggested that
alcoholics were at increased risk for
CAD. However, the majority of these
studies did not take into account the
contribution of risk factors that we
now know to be associated with CAD.
Population-based research has deter-
mined the risk for CAD in light, mod-
erate, and heavy drinkers. These data
suggest that a J-shaped relationship

~ exists between alcohol consumption

and the risk for CAD; that is, non-
drinkers have a slightly higher rate of

- coronary heart disease than light or

moderate drinkers, and heavy drinkers
have an elevated risk (Rosenberg et al.,
1981; Klatsky, Armstrong, &
Friedman, 1990; Stampfer, Colditz,
Willet, Speizer, & Hennekens, 1988).

The interpretation of the results
from these population studies is contro-

_ versial. The interpretation must be

viewed in light of the data-gathering

methods; usually the subject is asked to -

average his or her consumption level
over a specified period of time (e.g.,
the last 2 weeks or the last year). Also,
the risk for CAD is always relative to
nondrinkers in the sample. Most stud-
ies have taken into account that
nondrinkers are sometimes ex-drinkers
who reduced or quit drinking because
of health or other reasons; however,
some studies do not specify the charac-
teristics of the nondrinking population
(Shaper, 1990). Another explanation
of the relationship may be that the
increased risk among nondrinkers is
due to another risk factor that is either
related to abstaining from alcohol,
such as diabetes, or unrelated to ab-
staining, such as lower physical
activity. '

4D - Expanded Topics: Alcohol-related diseases
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- Collectively, the data accrued to
~date suggest a potential benefit of mod-
erate drinking in reducing risk for
CAD. Determining the mechanisms
underlying the apparent “protective”
effect of moderate drinking has been
an area of much interest to investiga- -
tots‘ Since increased cholesterol is a
major risk factor for CAD, some re-
searchers have turned to the effects of
alcohol on blood cholesterol levels in
" an effort to pmpomt this mechanism.

Another way in which moderate
_alcohol consumption may decrease risk
for CAD is by modifying the clotting
activity of blood (Zakhari, 1991). Fur-
 ther research is needed to determine -

the relevance of this mechanism.

1 'Alcohdl ancl cancer

Upper airway, stomach and
liver cancer

Although alcohobhas never been

| shown to cause cancer in experimental

animals, researchers have clearly dem-

onstrated its role in the cause of some A

human cancers..In

The strongest association between alcohol
abuse and cancer has been observed in

the upper airway and digestive tract. -

1988, the Interna-
tional Agency for-
Research on Cancer
concluded that
“there is sufficient
evidence to suggest -

- that alcoholic bever-

ages are carcinogenic to humans” (In- -

ternational Agency for Rese rchon

| Cancer, 1988). The following discus-
sion will review epidemiologic studies

conducted to define -

" Alcohol abuse is an important cofactor in

the relative contribu-
tion of alcohol abuse

the development of primary liver cancer. ~among other known .

carcinogens and risk

factors for the develop-

" ment of cancer. This review will cover

~ only those cancers for which data indi-
cate alcohol abuse may be a contribu-

tory factor. More studies are needed on

the relationship between alcohol abuse

and other forms of cancer.

- The strongest association between’
alcohol abuse and cancer has been
observed in the upper airway and d1ges~

‘tive tract. Alcohol abuse, tobacco
smoking, and possibly personal hygiene -

are interrelated for cancers of the.
mouth, pharynx, larynx, and esopha-

gus. The available data suggest that -
- alcohol exerts an independent effect

for risk of these cancers above and

“beyond the effects of smoking (Hsairi

etal., 1989; Talémini'Franceschi,
Barra, &lLa Vecchla, 1990).

The risk for cancers of the mouth

has been found to be directly related to

the number of drinks consumed per

~ day, even after adjustment for smoking »
(Tuyns, 1990; Martinez, 1970; Interna-

tional Agency for Research on Cancer,
1988). For cancers of the hypopharynx,
the effect of alcohol consumption is
exacerbated by smoking — that is, if

~ people smoke or abuse alcohol they ‘
have a certalh risk for hypopharyngeal v

cancer, and if they smoke and abuse
alcohol they have an even higher risk
(Tuyns et al., 1988). Cancer of the

- larynx is more frequently observed in

- males than in females. That there is
“great variation in the rates of laryngeal
_ cancer worldwide suggests that envi-
‘ronmental factors, such-as diet, play an

important role in the development of

this disease.

The role of alcohol cotlsumption |

in cancers of the gastrointestinal tract

remains controversial. The emerging
evidence suggests little to no elevated
risk for these forms of cancer in people
who abuse alcohol. The studies

~ examining the causative role of alcohol
- consumption in stomach, pancreatic,
- and colon cancers have found little to

no elevated risk in'alcohol consumers

‘as compared with control subjects

Minnesota Department of Health



(Ferraroni, 1989; Farrow & Davis;
1990; Bouchardy, Clavel, La Vecchia,
Raymond, & Boyle, 1990; Nomura,
Grover, Stemmermann, & Severson,
1990; Olsen, Mandel, Gibson, ‘
~ Wattenberg, & Schuman, 1989).
There is some evidence to support a
link between alcohol consumption
and rectal carcinoma (Stemmermann,
Nomura, Chyou, & Yoshizawa, 1990),
and it is postulated that alcohol may
displace protective dietary factors,
such as fiber, for this type of cancer.

Alcohol abuse is an important
cofactor in the development of pri-
mary liver cancer (hepatocellular car-
cinoma), but the mechanism for
alcohol’s action is not usually direct
and can vary. Liver cancer frequently
results from cirrhosis of the liver,
which is caused by either alcohol or a -
viral hepatitis infection. However,
cirrhosis is not a necessary condition
for the development of liver cancer.
Hepatitis B virus can also lead to pri-
mary liver cancer (Brechot et al.,
1982; Hadengue, N’Dri, & Benhamou,
1990), and the virus responsible for
hepatitis C may also play a role in the
development of this cancer. Prelimi-
nary studies have implicated alcohol

_in increasing the risk of contracting
the hepatitis B and hepatitis C viruses.
One study found that alcohol con-
sumption and cigarette smoking el-
evated the risk for liver cancer even in
the absence of hepatitis B (Ohnishi,
Terabayéshi, Unuma, Takahashi, &
Okuda, 1987). Although the exact
relationship between hepatitis B virus,
hepatitis C virus, and alcohol con-

* sumption is still unclear, all seem to

play an important and interrelated
role in the development of hepatocel-
lular carcinoma.

Breast and large bowel
cancer ‘ :

Source: o
Longnecker, MP. (1992). Alcohol
- consumption in relation to risk of
cancers of the breast and large
bowel. Alcohol Health & Research
World, 16, 223-229.

Alcohol consumption may increase
the risk of cancers of the breast and

- large bowel (colon and rectum).

Epidemiologic data strongly support a-
subtle dose-response’ association of
alcoholic beverage consumption with
increased risk of cancer of the breast
and large bowel. Despite the large -
number of studies, whether alcohol
consumption causes cancer at these
sites cannot be determined from the
available data. The difficulty in estab-
lishing causality lies in the weakness of
the associations and, in the case of
breast cancer, the variability of results.

Immunity and infectious
diseases

Source: ; )
~ Roselle, GA. (1992). Alcohol and
the immune system. Alcohol Health
& Research World, 16, 16-22.

Laboratory evidence indicates that
alcohol can directly suppress various
immune responses, and clinical studies
have found alcohol abuse to be associ-
ated with an increased incidence in the
number of infectious diseases. Still, the
linkage between alcohol consumption,
altered host immune responses, and
infection remains controversial and
incompletely understood.

Clinical evidence supports a corre-
lation between excessive alcohol con-
sumption and certain bacterial
infections. But it is important to realize
that other factors, unrelated or indi-
rectly related to immune function,

Minnesota Department of Health
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Alcohol Use in anesoto Extent and Cost . _

contnbute to alcohol associated pre- .
disposition to infection. For example,
many alcoholics suffer from malnutri-
| tion and liver disease, conditions that
~ may themselves compromise the im-
mune system’s capacity to resist infec-
' tion (Mendenhall, 1992; Rosman,

‘ 1992)

lmniuni , malnutrition,
‘and alcohol

Source:
Mendenhall, CL. (1992). Immu-
. nity, malnutrmon, and aléohol. -
~ Alcohol Health & Research World
16,23-28.

An important' topie that_’ should be
added to a discussion of alcohol con-
sumption, infections, and immunity is
malnutntlon, and, in partlcular, pro-
tein energy malnutrition, or PEM.
Protein energy malnutrition is a deficit
in needed proteins that results from an
madequate diet.

~ Alcoholics often show some evi-

- dence of malnutrition, which is a reli-
able prognostic indicator of survival
(Mendenhall, Anderson, Weesner, &

‘ Goldberg, 1984; Mendenhall etal.,

1986). In studies

Laboratory emdence mdtcates that alcohol can

dwectly suppress vaﬂous immune responses s

to be associated with an increased incidence in

of alcoholics, the
frequency and
severity of mal-
nutrition are

- and clinical studies have found alcohol abuse  found to increase

with the sub-
jects’ develop-

the number of infectious diseases. ~  mentof

- alcoholic livrerk

* disease. When

liver disease is present along with alco-

holism, the incidence of nutritional .
‘abnormalities rises to 100%. Abnor-
. .malities associated with PEM increase
" in frequency and severity as the sever-

ity of the liver disease i increases. These

changes in nutritional status are sig-
nificant predictors of mortality for
patients with alcoholic hepatitis.

Alcohol and incredSed

behavioral risk for
sexually-transmﬂted

dlseases

Source.
Cooper, ML. ( 1992) Alcohol and
‘increased behavioral risk for AIDS.
Alcohol Health & Research World,
- 16, 64-72. '

Recently, systematic attention has

turned to the relationship between.

alcohol use and sexual risk-taking. This

“small but growing body of literature

provides support for an association

- between drinking and risky sex, but

leaves key questions regarding the un-
derlying causal relationship between

- alcohol use and risky sexual beha'vior
largely unanswered. In particular, it

rémains unclear whether drinking in =~
sexual situations cai;ses sexual risk-
taking behavior, or whether both alco-
hol use and risky sex are linked by

~ some third, underlying cause such as an

enduring personahty trait or lifestyle

- variable (e.g., risk-taking propensity or E

unconventionality).

Two mechamsms are known to be
at work in the consumption of alcohol:
the drug mechanism (or pharmacologi-
cal effects) and the expectancy
mechanism (or psychological effects).

Results of laboratory studies present a
‘complex picture of alcohol’s effects on

sexual behavior. As Crowe and George
(1989) concluded in their review of

 the literature, alcohol appears to en- -
hance psychological sexual arousal, but

to suppress physiological arousal (espe-
cially at higher doses). Moreover,
disinhibition appears to be associated
primarily with alcohol expectancy ef-

fects, whereas suppression appears to be I

strictly pharmacological.

The results of these studies clearly
call into question the conventional

 wisdom that alcohol disinhibits sexual
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behavior as a direct result of its drug
action. Instead, the studies suggest that
personal beliefs about the effects of
alcohol on social and sexual behavior
play an important role. -

Findings from survey studies of
alcohol effects on sexual behavior sug-
gest that individuals hold preexisting
beliefs about alcohol’s power to
disinhibit or enhance sexual behavior.
Although individuals do not readily
acknowledge that alcohol has a strong
liberalizing effect on their own sexual
behavior, survey research consistently
‘reveals an association between alcohol
use and several indices of liberalized
sexual behavior (see Ensminger, 1987,
for a review).

In sum, the bulk of the evidence
supports a link between patterns of al-
cohol use, drinking in sexual situations,
- and increased sexual risk-taking behav-
ior. However, the measures used by
these studies make it difficult to con-
clude that alcohol use causes sexual risk
behaviors. The acute effects of alcohol
on sexual risk-taking may depend to a
significant degree on the presence or
absence of other factors that determine
whether the behavior would have been
inhibited in a sober state.

Source:
Stinson, FS, DeBakey, SF, Grant,
BF, & Dawson, DA. (1992) "Asso-
ciation of alcohol problems with
risk for AIDS in the 1988 National
Health Interview Survey. Alcohol

* Health & Research World, 16, 245—

252.

Using data from the 1988 National
Health Interview Survey (NHIS),
which included supplementary sets of
questions on alcohol consumption and
on knowledge and attitudes concerning
acquired immunodeficiency syndrome
(AIDS), Stinson and colleagues found
that alcohol problems are associated

with a higher risk for AIDS.

4D - Expanded Topics: Alcohol-related diseases

The bulk of the evidence supports a link between

patterns of alcohol use, drinking in sexual situations,

and increased sexual risk-taking behavior.

One item in the NHIS AIDS
supplement directly addressed behav-
ioral risk, and several proxy variables
(e.g., plans for a voluntary AIDS blood
test) appeared to be alternate ways to

assess risk for AIDS.

In almbsi all coﬁparisons, alcohol risk (dependence/abuse,

heavier drinking, or nine or more drinks per occasion) is

associated with significantly greater risk for HIV infection.

In almost all comparisons, alcohol
risk (dependence/abuse, heavier drink-
ing, or nine or more drinks per occa-
sion) is associated with significantly
greater AIDS risk. From these data, the
cause of the association is unknown. It
may be that intoxication leads to a
disinhibition that allows people to
engage in sexual behavior more risky
than a sober person would engage in. It
may also be that some other personal-
ity factor leads to risky behavior in
general, including both alcohol and
AIDS risks.

Cost implications

For a discussion of cost implica-
tions of alcohol-related disease, please

refer to the sections of chapter 3 which
" discuss direct health care costs, indirect

mortality, and indirect morbidity. Cost
implications are discussed both in the
main body of the chapter as well as the
appendix.
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‘ Impllcahons for »publlc health promohon

and protection

Both the US Public Health Serv1ce (USPHS) and the M1nnesota Department
of Health (MDH) have addressed alcohol-related diseases in their public health .
goals for the year 2000 (US Department of Health and Human Services, 1990;
MDH, 1995). The USPHS has called for a reduction in cirrhosis deaths to no more

than 6 per 100,000 people (1987 age-adjusted baseline: 9.1 per100,000); as well as - i
for reductions in risk behaviors and increases in services and protection. '

In Minnesota, MDH has identified alcohol use as a contributor to premature
death and has called for primary prevention programs to reduce the use and abuse of

|- alcohol and other drugs. Minnésota specific objectives have been established to

reduce the incidence and prevalence of chronic diseases related to alcohol use, , such
as cancer and mental disorders (MDH, 1995).

Individual risk for alcohol-related problems increases markedly at higher levels
of use (Williams, Dufour, DeBakey et al., 1993). Yet alcohol-related problems are
not limited to the relatively small group of heavy drinkers in any community. To the
contrary, the majority of those who experience alcohol-related problems are light or
moderate drinkers who are not addicted to alcohol (USDHHS 1993; Kreltman,
1986; Moore & Gerstein, 1981; see chapter 1).

Populatron based primary prevention strategies seek to reach people before they |

are symptomatic, at a time when promoting healthful behaviors can prevent prob-

lems. Community-based chemical health promotion seeks to mobilize all factions of -

a community to encourage, develop, and maintain social and environmental condi-

 tions and personal attributes that reduce or eliminate negatrve consequences from ~

the use of alcohol and other chemicals. -

Phy51c1ans and other health care providers have an essential role in the preven-
tion of alcohol-related diseases (USDHHS, 1994). For example, providers can sup- -

port primary prevention by educating their patients about alcohol’s contribution to

- disease (Bradley, Donovan & Larson, 1993). Outside of the clinic setting, health™
care providers increasingly bring 1eadershrp and advocacy to chemical health pro-

grams and policies (AMA, 1994).

Secondary prevention efforts are undertaken to minirnize damage once an alco-

“hol-related problem or disease has developed. For example, providers can counsel

and, as necessary, refer to alcohol treatment programs patients who report binge or

" heavy drinking (Bien et al., 1993; Saunders et al., 1993). Tertiary prevention efforts

| seek to avoid further damage due to more advanced states of alcohol-related disease.”

* Although tissue damage by alcoholic cirrhosis of the liver is permanent, chemical
dependency treatment and medical intervention can lead to greater chances of sur- -

-vival (Smart & Mann, 1992).

Some additional issues to be addressed in focusrng prevent1on efforts include:
(1) the importance of tobacco use prevention in ‘conjunction with alcohol efforts,

_ since tobacco and alcohol in combination lead to a greater risk of incidence of some

diseases; (2) the need for more research into the reasons why some alcohol-related
diseases occur at different rates by gender and racial group; and (3) the need to bal-
ance the apparently beneficial effects of moderate alcohol consumption on the risk
of coronary artery disease with other known harmful health effects of alcohol con--
sumption. For a more complete discussion of alcohol use and cardlovascular d1sease,
see chapter 1.- o -

 For further discussion of alcohol related diseases, see chapter 2 “M1nnesota
alcohol-related deaths
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Endnotes

U Throughout this article, we use the terms “alcohol abuse,” “alcoholism,” and
“heavy drinking.” There is overlap among these terms in the literature; there-
fore our wording at any given point must rely on the terms used by the authors
in each report cited. : :

” «

2 There are two types of stroke-hemorrhagic and ischemic. Hemorrhagic stroke is
associated with thinning blood and results in blood leakage into an area of the
brain. Ischemic stroke refers to a loss of blood flow to an area of the brain.

3 A dose-response relationship exists when the risk of a disease increases with
greater levels of exposure to a chemical or agent suspected of causing the dis-
ease. The presence of a dose-response relationship is generally taken as strong
evidence of a causal relationship; however, not all associations that show dose-
response relationships are necessarily causal. ‘
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