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(Masste and Campbell 1995). Wom-
en ages 16-24 showed large dechines
(25 percent or morce) in rates of non-
L alcohol-related fatal crashes as well
. even larger declines (45 percent
L or more) for alcohol-related crashes.
f However, women ages 25-29 showed
the smallest decline in alcohol-related
k. fnal crashes (21 percent); for all other
f women’s age groups, declines in alco-
£ hol-related fatal crashes exceeded 29
percent. The rate of decline for
E women ages 25-29 also was smaller
& than the rate of decline (28 percent)
for men in the same age range.
E In contrast to Massie and
§ Campbell’s FARS analysis, results
f from a series of studies by Popkin
Eand colleagues in North Carolina in-
Edicated increasing drinking-driving
lamong women in some younger age
Lgroups (Popkin 1991, Popkin et al.
£1991). The North Carolina studies
bcompared young (under age 35)
fvomen with young men on rates of
Hlcohol-related crashes (both fatal and
:0nfatal) and alcohol-related crash
j;s}lrrOgates (i.e., single-vehicle, night-
fime crashes) that occurred from the
imid-1970°s to the mid-1980’s. When
bicohol-related crashes and single-
Chiclc’ nighttime crashes were exam-
3 dSCparatel_v by age and gender, all
3 .bcattgorics of men cxperienced de-
fines both in directly identified alco-
°l:rClatcd crashes and in single-
hicle, nighttime crashes. In con-
ast, all but one age category of
£'0men expericnced an increase in al-

;:'7. = . .

3 hol related crashes over this period.
Vo .

'g;:]en under age 18 cxperienced a
4 tdecline (10 percent) in directly

identified alcohol-related crashes,
compared with a 44-percent decline
for their male counterparts.

Popkin and colleagues® (1991)
studies found that women experi-
enced increases in both alcohol-
related and single-vehicle, nighttime
crash involvement that substantially
exceeded increases they experienced
in overall crash involvement. For ex-
ample, among women ages 21 to 24,
rates of involvement for alcohol-
related crashes increased by 93 percent
(compared with a 7-percent decline
for men in this age group); single-
vehicle, nighttime crashes increased
by 43 percent (compared with a 6-
percent decline for men). However,
overall crashes increased only by 19
percent (compared with a 3-percent
increase for men). Although women
under age 18 experienced a small de-
cline in alcohol-related crashes, their
rate of single-vehicle, nighttime
crashes increased substantially, by 29
percent {(compared with an 11-percent
increase in overall crashes). Data from
the mid-1970’s to the mid-1980’s
gencrally supported a trend among
young women of increased drinking
and driving as well as increased alco-
hol-related crashes—a trend that was
not explained entirely by increased
driving exposure (Popkin et al. 1991).

The reasons for contradictory find-
ings across studies for age-by-gender
groups have not been definitively iden-
tified; however, Massie and Campbell
(1995) have suggested that the
dramatic declines observed in the
1990 cohort for women under age
24 could be associated with the
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changes in the legal drinking age that
occurred in most States during the
mid-1980°s and the increased media

attention to teenage drinking and

driving that accompanied these statu-
tory changes. Young adults in this co-
hort have been subject to a minimum
legal drinking age of 21, whereas the
new laws did not affect similar cohorts
of earlier studies (e.g., Fell 1987;
Popkin et al. 1991) to the same extent.
However, the study by Massie and
Campbell (1995) suggests much larger
changes for young women (under 24)
compared with young men in the 1990
data, raising the possibility that the
changes in drinking-age laws had a
greater impact on young women.
Alternatively, the findings could be an
artifact of lower base rates for women
than for men.

ROADSIDE SURVEY AND ARREST
DATA

Besides crash data, estimates of alco-
hol-impaired driving rates by gender
also are available from roadside sur-
veys and arrest data. Although some
roadside surveys have reported a dis-
proportionate decline in alcohol-
impaired women drivers on weekend
nights (Lund and Wolfe 1989), other
roadside surveys have shown an in-
crease in the number of female drivers
on the road with BAC’s greater than
0.07, while the comparable percent-
age of male drivers with BAC’s in the
same range has changed littie (Beirness
1989; Popkin 1991). In a roadside
survey using data from both weekday
and weekend observations, women
were underrepresented relative to men

among drivers with positive BAC’s.
However, the proportion of drivers
with high BAC’s (BAC greater thap
0.14) was similar for men and women:
1.4 pereent and 1.5 percent, respec-
tively (Foss ¢t al. 1990).

Trends toward increased drinking_
driving arrests among women have
been reported in several countries
(sce Bailey 1989; Erkens 1989:;
Freudenstein ct al. 1989; Gruner et
al. 1989, Schmidt ct al. 1990; Popkin
1991). For example, a New Zealand
study (Bailey 1989) showed that dur-
ing the past decade, the DUT arrest
rate increased for women. Similar
trends have been noted in virtually
every other study worldwide that has
examined DUTI arrest rates, DUI con-
viction rates, or rates of women en-
tering court-referred DUI remedi-
ation programs (see Shore et al. 1988;
Erkens 1989; Pikkarainen and Penttila
1989; Puschel et al. 1989; Wells-
Parker et al. 1991; Yu et al. 1992). In
New York State, Yu and colleagues
(1992) detected a convergence of re-
cidivism rates for men and women ar-
rested for DUI offenses during the
past decade. In general, changes in
women’s DUT arrest rates could be the
result of changes in enforcement prac
tices as well as changes in drinking
practices (Casswell and Smythe 1983).

In summary, patterns of change in
alcohol-impaired driving incidents
and crashes for men and women afe

complex and not entirely consistent
s. However,

across indicators or studie

. . s
evidence suggests su bstantial amount
ng womeft,

of drinking-driving amo ;
ot 1in lowe
although women’s rates remain lo
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L men’s. For example, in one sur-
E one-third of high school girls in-
red they drank and drove at least
e a month by age 17 (Williams ct
1986). ‘

iwhat factors could account for
hking and driving among women,
E) are these factors different from
Ese accounting for this behavior
‘ong men? Are explanatory and
edictive models, prevention strate-
gcs, and treatment programs that
fve been developed for men equally
plicablc to women, or are gender-
hecific models, strategies, and pro-
rams needed? The remainder of this
Ihapter examines potential risk factors
or women, differences in risk factors
or men and women, and changes
hnd trends with respect to gender.
Areas in which research is needed to

L. 1988; address issues in alcohol-impaired

Penttila driving that are of particular concern

Wells- Hor women arc noted.

392). In '

320 BB RISK FACTORS FOR

men ar- DRINKING AND DRIVING

ing the ;

nges in - B8 RisK FACTORS RELATED TO

{bcthe & ALCOHOL CONSUMPTION

:itnil;?lcg 1 Older studies have found that women

1983). consume fess alcohol and drink less

nge in ffﬁquently than men (c.g., chhslcr

idents j 1980). Arc women’s consumption pat-

e arc 3 ;trns changing? Arc changfn.g social

sistent actors (e.g., liquor ancrnsmg that

wever, trgets wwncn) n.nd l|lc§tylc factors

Hounts (C.g., an 1f1cr-cnsc. n thc. frequency of
women drinking in public places) con-

omef, buting to more frequent or heavier

 lower

drinking among women? Some studies

do not support an increase in heavy
drinking, problem drinking, or alco-
holism among women (Wilsnack et al.
1986; Hasin et al. 1990). Recent anal-
yses suggest that women’s drinking

trends during the 1980’s were com-

plex and that some elements (e.g.,

drinking frequency) of women’s drink-

ing actually declined modestly for

several age groups (Wilsnack and

Wilsnack 1991). Several studies from

the early 1980’s, however, showed in-

creases in the proportion of younger*
women, such as high school girls

(Johnson et al. 1984; Wilsnack and

Beckman 1984), that consumed any

alcohol and in heavy drinking among

women between ages 21 and 29

(Fillmore 1984).

Subgroups of women with high
rates of heavy drinking also have been
identified. For example, Wilsnack and
Beckman (1984) and Wilsnack and
colleagues (1986) found that di-
vorced and separated women and un-
married women cohabiting following
high school were among the sub-
groups of women most likely to be
drinkers and most likely to be moder-
ate to heavy drinkers. In the same
study, the rates of women who re-
ported driving when “feeling drunk or
high at Jeast once in the previous year”
were 27 percent for moderate drinkers
and 45 percent for heavy drinkers.

The results of these studies of
women’s drinking suggest that alco-
hol consumption as well as resulting
negative behavioral consequences,
such as arrests for DUI offenses, are
associated with the alcohol consump-
tion patterns of a close companion
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(Wilsnack and Beckman 1984). In
addition, Wilsnack (1992) has shown

that unsatisfactory role situations are

associated with heavier drinking as
well as with negative consequences of
drinking and that this relationship is
stronger for women than for men.
The unwanted role status may involve
either being engaged in a role (e.g.,
spouse, parent, employee) that one
does not want or not being engaged
in a role that one desires or values
(Wilsnack 1992).

Although heavy consumption ap-
parently has not increased among
women in general, heavy drinking
among some subgroups of women (as
described carlier) may contribute to a
higher risk of their driving while un-
der the influence of alcohol. These
subgroups need to be more specifi-
cally defined and targeted for preven-
tion programs.

Frequent moderate consumption
among women may clevate their risk
for alcohol-related crashes. Because
women metabolize alcohol differently
from and usually weigh less than
men, women reach higher BAC’s at
equivalent alcohol doses (Burns and
Moskowitz 1978; Popkin 1994).
Furthermore, field studies suggest
that women with moderate BAC’s are
at a higher risk for alcohol-related
crashes than their male counterparts.
In the Grand Rapids study performed
by Borkenstein and colleagues in
1964, it was found that alcohol-
related crash risk varied directly with
higher BAC’s for both genders: At
0.08 BAC, alcohol-related crash risk
doubled for men but more than

quadrupled for wonen. Subsequent
studics have found that at lower
BAC’s, women are at a higher risk for
crashes than their male counterpares
(Carlson 19725 Zador 1991)
In some Scandinavian countries
with low per sc limits, the percentage
of women arrested with low BACs
(below 0.10) generally exceeds that
of men (Gjerde et al. 1986). Even
among women who are generally light
to moderate drinkers, increases in the
incidence of moderate drinking occa-
sions, during which drinking levels are
presumably within a socially acceptable
range, could lead to increased risk for
alcohol-related crashes. The reasons
that women could be more vulnerable
to crashes at low to moderate BAC’s
are unclear, however. The relationship
between moderate alcohol consump-
tion and risk to women for alcohol-
related crashes requires further study.

RisKk FACTORS RELATED TO
DRIVING

Historically, fewer women than men }
have driven automobiles; women |
have tended to drive less frequently
and fewer miles than men. These fac-
tors have resulted in lower crash ex- §
posure and less driving experience for
women in general (Popkin 1994)-
Women also have expericnccd fcw(?l’ .
fatal and serious crashes than their
male counterparts (Popkin 1991). 2
However, the proportion of womeil. §
among driver fatalities has increased
(Beirness 1989; Centers for Disecast i
Control 1992; Popkin 1994). Wom
en’s involvement in nonfatal crashes
also has increased; some studies sug”
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b ;hat women in partcular age
s arc involved in such crashes at
e cqual to or higher than the rate
Inen (Popkin 1994). Compared
L men, wonien over age 25 have
cr crash involvement rates
rrelli 1992) and higher injury
§s per miles driven {Cerrelli 1992;
sic and Campbell 1993); driver
llity rates per vehicle-miles driven
essentially the same for men and
men after age 40 {(Cerrelli 1992).

Women’s crash involvement may
bve been rising not only because
Bire women are driving but also be-
use they are doing so more fre-
hently and for more miles than

rable’ | the past. For example, in North
ACS arolina over recent years, the nun-
nship er of women drivers has increased
ump- hore rapidly than the number of men
ohol- fho drive to the extent that women
udy. irivers currently outnumber men

frivers (Stutts et al. 1990). The great-

proportionate increases were

gamong women ages 65 and older.
1 men Similar increases in driving exposure
omen f(both in frequency and in miles
uently fdriven) for women, including those
se fac- f who are tecnagers, have been noted
sh ex- eliewhere in the literature (sce Popkin
wce for 1991 Research Triangle Institute
994). ;1991). Waller and Popkin {1988)
fewer fOund that women vounger than age
\ their 25 not only have iicrcased their driv-
991). [ ing cxposure but also have ncreased
Jomen ' their involvement in crashes in which
reased they are at faulr. Other studies, 1n-
Yisease dUding induced exposure srudics,
Wom- _han‘ shown that voung women have
rashes Micreased cheir driving cxposure at

s sug- bazardous rimes (¢.g., nighes and

weekends) (Waller and Popkin 1988;
Lund and Wolfe 1989).

In addition to potendal differences
in driving exposure, men and women
may differ in terms of driving skills
and behavior (Mills and Bisgrove
1983). Although some studies found
that women have slower reaction
times and make more driving-skills
crrors than men, these differences
may be a function of different levels
of experience (see Popkin 1994 for a
review of the literature). Although
some evidence suggests that sub-
sidiary tasks tend to affect the driving
performance of women, but not men
(see Shinar 1994), gender differences
in performing laboratory-analog driv-
ing tasks at equated alcohol doses
have not been substantiated consis-
tently (e.g., Burns and Moskowitz
1978). Because such gender differ-
ences rarely have been studied, more
studies are needed to clarify whether
gender differences exist in general
driving performance or in the effects
of alcohol on driving performance.

FACTORS RELATED TO
RISK-TAKING AND
PERSONAL
CHARACTERISTICS

Are there different risk factors for men
and women in terms of personal or
contextual characteristics? Are these
factors changing for women? Studies
generally have shown that men have
higher potential for alcohol-impaired
and high-risk driving than women. It
has been documented extensively that
men, especially young men, are more
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