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Figure 8 Percent of all North Carolina crashes involving alcohol, 1991 - 1995.

Because of the variety of factors that influence motor vehicle crashes in general, and those involving 
alcohol in particular, it is necessary to conduct more sophisticated, time-series analyses to determine 
whether an intervention has had an effect. Accordingly, a number of time series models were fit to the 
number of various types of motor vehicle crashes occurring in North Carolina by month from January 1991 
through December 1995. These models were used to estimate any changes in the number of alcohol-related 
crashes that coincided with implementation of the lower BAC limit. Structural time series models were fit 
to the data using the software package STAMP (Structural Time Series Analyser, Modeler and Predictor) 
developed at the London School of Economics and ESRC Centre in Economic Computing (Harvey, 1989).

The components of structural time series models consist of a level, a trend, seasonal factors, effects due 
to various “regression variables” and intervention effects (see Harvey, 1989, for a thorough discussion of 
these models). The level, trend, and seasonal factors can either vary stochastically over time, to 
accommodate the possibility that they do not remain constant, or be constrained to take on fixed values. 
Regression variables can include autoregressive terms (lagged values of the response variable) as well as 
other explanatory factors associated with the response variable. In the models that follow, two basic types 
of intervention effects were considered. One includes a step shift in the level of the series at me point of 
intervention; the other hypothesizes a change in the trend or slope (rather than an abrupt shift) of the series 
beginning at the time of intervention. The objectives of model development are to construct a model that 
produces essentially uncorrelated residuals, has statistically significant parameters, and fits the data series 
as well as possible.



As an illustration of the modeling procedure, consider the following model fit to the data series of 
monthly alcohol-related crash frequencies. The model was fit using a log transformation, so the response 
variable was log, (alcohol related crashes)6. The model contains a stochastic level, stochastic slope, and 
stochastic seasonal factors. Three regression variables were included: an autoregressive term at lag 7, the 
log of all crashes (to control for amount of travel), and a variable that represents the number of weekends 
in each month (since alcohol-related crashes are more common on weekends). The intervention variable 
was a unit step-function occurring in October 1993. Results from this model are shown in table 2.

Table 2. Parameters for model of North Carolina alcohol-related crashes (log,), 1991 - 1995

Parameter Estimate s.e. t-ratio p-value

Level* -3.23 2.23 -1.450 .156

Trend* -.007 .0014 -4.661 <.0001

Log, (A-R crashes, at lag 7) .469 .121 3.850 .0001

Log, (all crashes) .644 .181 3.556 .001

Weekends .053 .010 5.55 <.0001

Intervention (Lower BAC limit) -.008 .025 -.330 .744

* lev e l a n d  tr e n d  e s t im a te s  re p re s e n t  f in a l  e s t im a te s  a t e n d  o f  s e r ie s .

Test for Seasonality x2<ii> = 33.79, p = .0004

Residual Autocorrelations Goodness-of-Fit 
Q(5) = 4.30 R2 = .874
Q(10)= 11.55 R2n = .780
Q(15)= 12.38 R2s = .624

For simplicity, estimates of the 11 seasonal parameters are not shown, but rather only an overall test 
for seasonality. There is a significant seasonal component in alcohol-related crashes during the time period 
from 1991 through 1995.

Information concerning residual autocorrelation is presented by the three values of the Ljung and Box 
Q-statistic. This statistic Q(k) is based on the sum of squares of the first k residual autocorrelations and is 
approximately distributed as % 2  with k - t  degrees of freedom, where T  is the number of stochastic 
components in the model. Thus, values of Q(k) that remain at a value of k or smaller tend to indicate that 
the residuals are sufficiently uncorrelated. Thus, for Table 2 above,

Q(k) = Q(5) = 4.30 ~  5 = k

6 T im c - s e r i c s  a n a ly s e s  o f te n  u s e  lo g - t r a n s f o r m a t io n s  b e c a u se  d a ta  t r a n s fo rm e d  in th is  w ay  e x h ib i t  m o re  

d e s i r a b le  m a th e m a tic a l  p ro p e r t ie s .
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and similarly for Q(10) = 11.55 ~  10 and Q( 15) = 12.38 ~  15. These suggest that the residuals in the 
model for alcohol-related crashes are reasonably uncorrelated. Note that k = 5, 10 and 15 are selected to be 
representative of the possible range of residual autocorrelations.

Three goodness-of-Fit measures are also shown for the model. R2 is a measure of the overall fit of the 
model, part of which is due to the trend and seasonal factors. R2D is a measure of the goodness-of-fit of the 
detrended series (that is, with any general trend removed) and R2S the fit of the deseasonalized series (i.e., 
with seasonal fluctuations removed).

The estimated intervention effect shown in table 2 is quite small and is not statistically significant (p = 
.744). This estimate represents a decrease in the value of the logarithm of alcohol-related fatal crashes by 
.008 beginning in Oct. 1993 and persisting through the end of the series.

When the change in slope or trend (in October, 1993), rather than a step shift, was modeled, the 
estimated effect was .006. Thus, the effect is a slight increase in the (downward) slope of the series, but 
again, the estimate is not statistically significant (t = .951, p = .348).

The models described above represent the number of alcohol-related crashes per month as a function of 
the monthly frequencies of all crashes, seasonality, general trend and number of weekends per month. We 
also tried an alternative approach, modeling the proportion (or percent) of all crashes that were alcohol- 
related to see if changes could be detected that coincided with the 0.08% legislation. Specifically, we 
constructed a data series where P, = percent of all crashes in month t that were alcohol-related, and time 
series models were fit to P ,, log, (P,), and logit (P,) = log, (P,/(100-Pi)) Models fit to each of these three 
data series were of the same structure and produced similar estimates of intervention effects. Hence, only 
results for the logit models are reported below.

Because the new BAC limit may have affected only more serious crashes, which are most likely to be 
alcohol-related, we conducted additional analyses to examine the percent of all fatal and serious injury 
c-ashes that were alcohol-related. Although reporting of alcohol involvement in North Carolina crashes is 
considered to be quite good, surrogate measures of alcohol-involved crashes are sometimes used to 
supplement analyses that are based on officers’ judgments about alcohol involvement. Hence, additional 
analyses were conducted using each of the following as the ‘response’ variable:

■ percent of all crashes that occurred during nighttime hours (between the hours of 8:00 p.m. and 
4:00 a.m.), and

■ percent of all fatal and serious injury crashes occurring during nighttime hours.

The results obtained when fitting models to logit transforms of each of the series described above are 
presented in table 3.7 Two separate models were fit to each data series -  one with a step shift at time of 
intervention (October 1, 1993) and one with a change in slope at time of intervention. None of these effects 
was statistically significant in any of the models.

7 M o re  extensive d e s c r ip t io n  o f  these models is given in Appendix A.
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Table 3. Parameters for logit models of various indicators of alcohol-involved North 
Carolina crashes, 1991 - 1995.

Outcome Variable Modeled intervention effect Estimate s.e. p-value

Percent of crashes involving alcohol -
all levels of severity

Shift in level -.038 .038 .320

Change in trend .001 .009 .866

Percent of crashes involving alcohol -
severe and fatal crashes only

Shift in level .023 .058 .698

Change in trend -.0001 .003 .986

Percent of crashes occurring at night -
all levels of severity

Shift in level -.022 .022 .308

Change in trend .001 .003 .762

Percent of crashes occurring at night -
serious and fatal crashes only

Shift in level .050 .040 .222

Change in trend .003 .002 .288

Comparison of North Carolina Crash Trends to Other States
Although none of the analyses indicate that the lower BAC limit had an effect on alcohol-related 

crashes, it was thought that perhaps the effect of the new law might have been to prevent an upturn in 
alcohol-involved crashes that appeared to be afoot nationally. It is possible that the rate of decline in 
alcohol-related crashes was already so great in North Carolina when the new law came into effect that it 
could not prouuce an added benefit. We reasoned that perhaps having this law in place as the broader trend 
in alcohol-related crashes leveled might serve to mitigate that effect in North Carolina. Accordingly we 
compared the trend in alcohol-related fatal crashes in North Carolina with that in eleven other states that 
have had consistently high rates of testing for alcohol among fatally injured drivers (> 80% for each year 
1991 - 1995).8 The mean testing rate for these 11 states was 89.9% (vs. 85.3% for NC) for the five year 
period.

Data on BAC's of drivers killed in motor vehicle crashes in North Carolina and the 11 other states were 
obtained from the Fatality Analysis Reporting System (FARS). The data covered the time period from 
January 1990 through December 1995. Over this time period, 26.1% of drivers lulled in motor vehicle 
crashes in North Carolina were reported to have BAC’s of 0.10% or higher. In the other states this

8 T h e  s ta te s  s e le c te d  w e re  C o lo r a d o ,  C o n n e c tic u t ,  H a w a ii ,  I l l in o is ,  M a s s a c h u s e tts ,  M o n ta n a , N ew  M ex ico , 

O re g o n ,  R h o d e  I s la n d , W a s h in g to n ,  a n d  W is c o n s in . A m o n g  th e s e  s ta te s ,  O re g o n , H a w a ii ,  a n d  N e w  M e x ico  

h a v e  0 .0 8 %  B A C  lim its . H o w e v e r , o n ly  th e  N ew  M e x ic o  law , w h ic h  a ls o  c h a n g e d  in 19 9 3 , p re se n ts  a p rob lem  
fo r th is  a n a ly s is .  T h e  la w  in O re g o n  d id  n o t c h a n g e  d u r i n g  th e  a n a ly s is  p e r io d  a n d  H a w a ii 's  c h a n g e  o n ly  
a p p lie d  to  th c  f in a l few  m o n th s  o f  th e  p e r io d . In c lu d in g  N e w  M e x ic o  in th is  a n a ly s is  h a s  a  s lig h t te n d e n c y  
to  w o rk  a g a in s t  f in d in g  an  e ffe c t o f  th e  N o rth  C a ro lin a  law . H o w e v e r , b e c a u se  o f  its  re la tiv e ly  sm a ll 

p o p u la t io n ,  e x c lu d in g  N e w  M e x ic o  fro m  th e  a n a ly s is  w o u ld  n o t m a te r ia l ly  c h a n g e  th c  re su lts .

15



percentage ranged from 30.8% (Massachusetts) to 44.1% (Montana). The overall rate of alcohol 
involvement for the 11 states combined was 36.8%.

Three monthly data series were created:

■ the percent of all fatally injured drivers in North Carolina having BAC’s > 0.10%

■ the percent of all fatally injured drivers in the 11 comparison states with BAC’s > 0.10%

■ the logit transform of the proportion of all killed drivers with BAC's > 0.10% among the 12 states 
that were North Carolina drivers

Time series models were then fit to each of these data series. The data series for percent of fatally 
injured North Carolina drivers with BAC > 0.10% was essentially a random series (i.e., there were no 
significant autocorrelations). In this case the basic time series model reduced to a regression line fit to the 
data points. The estimated model parameters are shown in table 4. When added to the model, neither a step 
shift (p = .728) in October 1993, nor a change in trend component (p = .765), was statistically significant.

Table 4. Regression statistics for percent of fatally injured North Carolina 
drivers with BAC > 0.10% by month, 1990 - 1995.

Parameter Estimate s.e. t-statistic p-value

Intercept 31.90 1.16 27.57 <.0001
Trend -.159 .028 -5.79 <.0001

Goodness-of-Fit 
R2 = .324 
R2d = .500

The data series for the percent of fatally injured drivers with BAC’s > 0.10% in the group of 
comparison states was also an essentially random series with a slight downward trend. The autocorrelation 
function, however, suggested that the data contained some seasonal variation. Thus a model that contained 
a fixed level, fixed slope and stochastic seasonal effects was fit to this series. Results are summarized in 
table 5.
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Table 5. Regression statistics for percent of fatally injured drivers 
in 11 comparison states with BAC > 0.10% by month, 1990 - 1995.

Parameter Estimate s.e. t-statistic p-value

Level 40.64 .713 56.96 <.0001
Trend -.107 .017 -6.25 <.0001

Test for Seasonality X2oo= 17.27, p = .100

Residual Autocorrelations Goodness-of-Fit 
Q(5) = 5.00 R2 = .383
Q(10) -  11.25 R2d = .471
Q(15)= 17.38 R2S = .199

Thus both series show general decreases in alcohol involvement over time, though the rate of decrease is 
slightly greater for the North Carolina series (-.159 vs -.107).

A more direct way of examining alcohol-related fatalities in North Carolina relative to those in the 
comparison states is to consider the proportion of all fatally injured drivers with BAC > 0.10% who were 
North Carolina drivers. A model was fit to the logit transform of this proportion. Parameter estimates for 
the best fitting model to this series are shown in table 6.

Table 6. Parameter estimates for best fitting model for North Carolina 
alcohol-related (BAC > 0.10%) fatalities relative to those in 12 States, 
1990- 1995.

Parameter Estimate s.e. t-statistic p-value

Intercept -1.95 .276 -7.06 <.0001
Trend -.004 .002 -2.10 .039
Autoregressive Lag 1 .147 .119 1.23 .236
Autoregressive Lag 5 -.325 .119 -2.74 .008

Residual Autocorrelations Goodness-of-Fit 
Q(5) = 6.71 R: = .165
Q(10)= 10.58 R:D = .495
Q(15) = 16.20

This series also displays a slight downward trend (.004) in the proportion of alcohol-related crashes 
involving North Carolina drivers during the period from 1990 through 1995. Intervention effects added to 
the model did not approach statistical significance for either a shift in level (p=.862) or a change in trend 
(p=.509).

These results confirm earlier analyses, again showing that alcohol-related crashes have been declining in 
North Carolina over the past several years but that no specific effects are found that can be attributed to the 
lowered per se illegal BAC limit.
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Evaluations of drinking-driving interventions often look only at fatal crashes. There are two reasons to 
do this. First, having a much greater involvement of alcohol, fatal crash rates are probably more sensitive 
indicators of drinking-driving. Second, measurement of alcohol involvement is generally better in fatal 
crashes.

Hence, in addition to the data extracted from FARS, information on BAC’s of killed drivers was also 
obtained from the North Carolina Medical Examiner’s (ME) office. These data covered the time period 
January 1991 - December 1995. From these data, two monthly time series were constructed and analyzed. 
The first was the monthly percent of all fatally injured drivers who had BAC’s > 0.10%. This is essentially 
the same as one of the data series extracted from FARS, although the beginning of the time interval is 1991 
rather than 1990. Where the time intervals overlap, the agreement between the two series is close but not 
identical.

The behavior of the ME data series is quite similar to that from FARS. Namely, the data series is 
essentially a random series with no significant autocorrelation structure. A straight line fit to the data 
contains a significant negative (or decreasing) trend, p < .0001. Neither a shift in level nor a change in 
trend effect was statistically significant, p = .113 and p = .325, respectively.

The second data series was a month-by-month series of mean BACs for fatally injured drivers in North 
Carolina crashes whose BACs were0.10% or higher. The mean of these monthly means was 0.21% and 
over the 60 month interval the values ranged from 0.16% to 0.26%. This series did contain some significant 
autocorrelations but did not exhibit any long term trends. A model fit to this series contained * fixed level 
and autoregressive terms at lags 5 and 6. Adding a linear trend term to the model yielded an estimated 
trend of .00011 with a standard error of .00016 (p = .460). Similarly, neither a shift in level nor a change 
in trend intervention was significant, with p-values of .254 and .598, respectively.

In summary, the proportion of fatally injured drivers having BAC’s >0.10% has continued its decline 
through 1995, but with no abrupt changes that can be attributed to the 0.08% law. The mean BAC of 
fatally injured drivers with BAC’s > 0.10%, on the other hand, has remained relatively constant with an 
overall mean of 0.21 %.

The failure to find an effect that might be attributed to the lower BAC limit in North Carolina, 
considering a variety of indicators of alcohol involvement, suggests that the law has not had the intended 
effect. There are a number of possible reasons for this. First, and perhaps most likely, is simply that 
reducing the legal limit does not affect drinking-driving behavior. There are other possible explanations. It 
may be that the proportion of the drinking-driving population that such a law would affect had already 
changed their behavior before the limit was lowered in North Carolina, where drinking-driving is less 
common than in other states. Or, similarly, given the dramatic decline in alcohol-related crashes that was 
occurring in North Carolina during the early 1990s, it may be that any possible effects of reducing the 
BAC limit were simply obscured by a broad change in drinking-driving behavior that was already 
occurring.

Yet another possible explanation for the failure of an effect to materialize for the lower BAC limit is 
that this new, lower level was not sufficiently well publicized. There was relatively little media attention lo 
the 0.08% law, either when it was being considered, when it passed, or when it was enacted. On the other 
hand, beginning about 14 months after the BAC limit was lowered, there was a great deal of publicity 
about DWI enforcement in conjunction with the “Booze-it-and-Lose-il” campaign, which featured sobriety

Analyses of BAC D ata for Fatally Injured Drivers in North Carolina
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checkpoints in every North Carolina county. Most publicity about DWI enforcement in North Carolina 
does mention the BAC limit of 0.08%, though there was no particular mention that the limit was lower than 
it had been previously.

One important consideration in the analysis of crashes where alcohol involvement is judged rather than 
measured is the possibility that the new law may have increased officers' sensitivity to alcohol involvement, 
either individually or, perhaps, via organizational policy (having signaled to law enforcement agencies that 
drinking-driving was of heightened concern to the legislature). In the present situation, increases in officers' 
sensitivity to alcohol involvement would work against our finding an effect of the law. If the proportion of 
alcohol-involved crashes actually decreased, while officers' diligence in reporting alcohol involvement 
increased, the latter would tend to mask the former. However, the failure to find any change in alcohol 
involvement in fatal crashes or surrogate measures of alcohol involvement suggests that real effects of the 
0.08% law are probably not being masked by changes in alcohol detection where officer judgment is 
central.

Another possible explanation for the failure to detect ?.u effect of the new law is that it was not being 
enforced. If persons with BACs of 0.08-0.09% were not being arrested, or if those arrested at that level 
were not being prosecuted or convicted, that information would begin to spread and would dilute, or 
eliminate, any possible effect of the new law. To address this possibility, changes in DWI arrests and 
convictions following implementation of the 0.08% law as well as possible effects on the court system were 
examined.

Changes in DW I Arrests and Convictions
It was expected that the number of arrests for DWI would increase following enactment of the 0.08% 

law. For example, roadside survey data from Ohio and Minnesota indicate that lowering the illegal BAC 
from 0.10% to 0.08% would have increased the number of nighttime drivers who are in violation of the 
DWI law by 44% to 52% in those states (Foss & Perrine, 1990; Foss, Beimess & Sprattler, 1994).

We had hoped to examine the trend in DWI arrests as part of this study. This would have been 
complicated by the variety of overlapping special enforcement efforts that have occurred in North Carolina 
during the 1990s, but these could likely have been dealt with satisfactorily. However, a serious disruption 
in the availability of driver history file data occurred as the North Carolina Division of Motor Vehicles 
revised their data system. As a result we were not able to track arrest and conviction data as we had hoped.

An HSRC study using data obtained before the disruption, however, does provide an indication of 
changes in DWI arrests that occurred following implementation of the new BAC limit (Foss, Martell & 
Stewart, 1995). The proportion of persons arrested with BACs bdow 0.10% increased 20-fold immediately 
after the lower BAC limit took effect, going from less than 1 % to approximately 10% of DWI arrests. 
Arrests of persons with ’marginally’ illegal BACs of 0,10-0.11% appear to have increased somewhat as 
well. However, the overall number of arrests did not increase. Whether this reflects a general downward 
shift in BACs among the driving population, or that fact that officers’ time was more often spent arresting 
more prevalent types of drinking drivers -  those with lower, but still illegal, BACs -  is not known. In view 
of data reported above showing no apparent change in drinking-driving as a result of the new law, it 
appears that the latter explanation is more likely.

In sum, thc 0.08% BAC law did not affect the size of the case load in the North Carolina Substance 
Abuse Treatment system. However, the make-up of the population of individuals screened for 
alcohol/substance abuse problems did change by virtue of an influx of persons arrested with lower BACs. 
who were less likely to be diagnosed as needing treatment for alcohol use problems. Hence, although
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persons with BACs of 0.08-0.09% may not have been arrested in proportion to their prevalence, they were 
by no means being overlooked by law enforcement officers.

Changes in DW I Case Loads for Prosecutors and the Courts
It is of interest to know what effect the new law has had on the criminal justice system. Although the 

study of California’s 0.08% BAC limit indicated little effect on case loads, there was still some concern 
that an overload might result in North Carolina. In addition, it is possible that persons with low BAC 
arrests were less likely to be charged or convicted, which might undermine the effect of the new law. To 
determine whether any of these effects may have occurred, we conducted key informant interviews with 
county prosecutors (or their representatives) from six counties selected to provide a rough representation of 
the state.

Figure 9 shows the counties where interviews were conducted. These represent both urban and rural 
counties as well as the tliree naturally occurring geographic regions of the state: the western/mountain 
region, the more heavily populated and industrialized Piedmont (central) region, and the eastem/coastal 
region.

Among the main issues pursued 
were (1) whether the new law produced 
a notable increase in the workload for 
prosecutors; (2) what, if any, effect the 
law had on the way cases were 
prosecuted; (3) whether prosecutors 
were less likely to charge persons 
arrested with low BACs; or (4) 
whether judges appeared to have 
viewed cases with marginal BACs at 
time of arresi (i.e., 0.08-0.09%) any 
differently from the way they viewed 
marginal BACs (0.10-0.11%) prior to 
the law.

These interviews produced no 
evidence that the new law had 
increased the perceived number of 
arrests, or that persons with BACs of
0.08-0.09% were not being charged or convicted. Because there was no apparent effect of the 0.08% law 
on prosecutors’ case loads, procedures, or conviction rates, we did not pursue discussions with 
representatives from a larger sample of counties.
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□  C o m p a r i s o n  o f  N o r t h  C a r o l i n a  A l c o h o l - r e l a t e d  

F a t a l  C r a s h e s  w i t h  T h o s e  i n  O t h e r  S t a t e s

As a final set of analyses for this study, we examined several indicators of alcohol involvement in North 
Carolina fatal crashes compared to fatal crashes in the 37 U.S. states that did not have an 0.08% BAC 
Limit at any time during the period 1991 - 1996. These analyses looked at the six criterion variables 
reported in the NHTSA preliminary study of the effects of 0.08% laws in the first five states to enact such 
laws (described below; NHTSA, 1994).

Alcohol use, and its involvement in crashes, has been on the decline for many years in the U.S. 
Therefore, it is necessary to include an appropriate comparison group (state or states) when examining 
changes in alcohol involvement in crashes across time to evaluate the effect of an intervention, such as the 
reduction of the BAC limit. Although there is some appeal to choosing a comparison group that is ‘similar’ 
to the state under consideration, it is difficult to know the relevant characteristics upon which states should 
be matched. Hingson et al. (1996) have been criticized for, among other things, their choice of comparison 
states (Scopatz, 1998). Although there is merit to the arguments advanced by both sides on this issue, it is 
probably impossible to convincingly argue that a particular state is the best (or even an appropriate) match 
to any other state. Consequently, rather than comparing alcohol involvement in North Carolina crashes with 
those of any particular state or subset of states, we elected to compare North Carolina with all states that 
had a BAC limit of 0.10% during the entire period we examined (January 1, 1991 -  December 31, 1996).9

As mentioned above, there are shortcomings in every indicator of alcohol involvement in crashes. If we 
rely only on police reports of alcohol involvement, theie is the likelihood that some alcohol-related crashes 
are misjudged as not involving alcohol. If we rely only on data where a driver’s BAC was objectively 
measured, a large and unrepresentative proportion of crashes are excluded from analysis. To address this 
problem, several years ago the National Highway Traffic Safety Administration developed a technique to 
estimate alcohol involvement in fatal crashes where no objective measure of alcohol was obtained (Klein, 
1986). Using discriminant function analyses it is possible to estimate, with a substantial degree of 
precision, the likelihood that a crash involves a drinking driver, given other characteristics of the crash, the 
driver and the vehicle he/she is driving. These estimates10 of alcohol involvement are used by the NHTSA 
in their analyses of alcohol involvement in fatal crashes and are included in publicly distributed crash data 
files. The f'stimates provide an indication of whether a drive, involved in a fatal crash had a non-zero BAC 
(i.e., > 0.C %) and also the probability that the driver’s BAC was in excess of 0.10%, the legal limit in 
most states. We examined two criterion variables, using Klein’s estimation procedures, for all drivers 
involved in fatal crashes:

■ Any alcohol involvement by a driver (BAC > 0.01 %) and
■ Whether there was evidence of alcohol in excess of 0.10% for a driver.

For completeness, and to parallel various other studies of alcohol use by drivers in fatal crashes, we also 
looked at the following four variables, comparing North Carolina with the 37 other states:

9 T h e  fo llo w in g  s ta te s  h a d  a n  0 .0 8 %  B A C  lim it in  e ffec t fo r a t le a s t  so m e  p o r t io n  o f  th e  p e r io d  fro m  1991 

to  1996  a n d  w e re , th e re fo re , e x c lu d e d  fro m  th e  a n a ly se s :  A la b a m a , C a l i f o r n ia ,  F lo r id a ,  H a w a ii, K a n sa s , 

M a in e ,  N e w  H a m p s h ire ,  N e w  M e x ic o , O re g o n , U ta h , V irg in ia ,  V e rm o n t.

10 '  is  im p o r ta n t  to  n o te  th a t  a lth o u g h  w e re fe r  to  th e s e  as e s t im a te d  v a lu e s , s in c e  th e y  re su l t  from  u se  o f  an 
e s t im a tio n  p ro c e d u re ,  a  la rg e  p ro p o r t io n  o f  th e s e  d a ta  r e p re s e n t  a n  a c tu a l  m e a su re m e n t. W h e n  a 
m e a s u re m e n t  is  p re s e n t ,  th c  ‘e s t im a te d  B A C ’ is th c  m e a su re d  v a lu e . O n ly  in  th o se  in s ta n c e s  w h e re  n o  

B A C  m e a s u re m e n t  is  a v a i la b le  d o  th c  d a ta  a c tu a lly  in c lu d e  e s t im a te d  v a lu e s .
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■ Police-reported alcohol involvement
■ Single vehicle nighttime crashes (a traditional proxy or surrogate measure for drinking-driving)
■ Single vehicle nighttime crashes by male drivers (another commonly used proxy measure for 

drinking-driving)
b Estimated alcohol involvement (based on police report, driver record of previous alcohol citation, 

and measured BAC)

As noted above, each of these measures taken alone has shortcomings. The most appropriate way to 
address this problem is to look at each of the measures to see whether a consistent picture emerges. If the 
0.08% law has a clear and strong effect, that should be detectable using any one of the measures-and the 
effect should appear with all of them. Should there be inconsistencies in results among the measures, we 
believe that based on the strengths and weaknesses of each, more credence should be given to findings 
based on the two variables based on the statistical estimation procedures. The other four measures are less 
robust in that, in one way or another, they incorporate only some of the information that the estimates 
include.

The most appropriate, though statistically complex, way to examine the effect of a point-in-time 
intervention, such as enactment of a law, is through the use of statistical modeling procedures to examine a 
series of data points, as was done in the analyses reported above. However, prior to conducting detailed 
time-series analyses for each of the several indicators of alcohol-involvement in fatal crashes for North 
Carolina and the 37 comparison stales, we decided to first do a simple before-after comparison. We 
planned to conduct time-series analyses using only those indicators that showed a clear effect in the simple 
before-after comparison.

The following analyses consider all drivers involved in fatal crashes between 1991 and 1996, as 
reported in the NHTSA Fatality Analysis Reporting System (FARS). This provides data for a 33 month 
period prior to implementation of the 0.08% law in North Carolina and 39 months following its enactment. 
For ease of comparison with other analyses in the literature, we used the same statistical measures as those 
employed by Hingson et al. (1996), that is, a ratio of relative risks of alcohol involvement comparing North 
Carolina to the other 37 states."

Driver BAC of 0.01 % or Greater

During the 33 months prior to enactment of the 0.08% law, 24.4% of drivers involved in a fatal 
crash in North Carolina had an estimated BAC of 0.01% or greater. That declined to 20.1% in the 39 
months immediately following enactment of the lower BAC limit, which is a statistically significant decline 
of 17.4% (p < .001). The risk ratio for alcohol involvement at this level before vs. after enactment of the 
law is 1.21, with a 95% confidence interval of 1.14 to 1.29. Among the 37 states without an 0.08% BAC 
limit, there was a decrease in estimated alcohol involvement, from 28.1% to 24.5%, a decline of 12.8%, 
which is also statistically significant (p < .001). The before-after risk ratio for these 37 states is 1.15, with 
a 95% confidence interval of 1.13 to 1.16. The comparison of the change in these states vs. North Carolina, 
given by the ratio of these two risk ratios, is 1.06. Although this reflects a 6% greater decline in North 
Carolina, the 95% confidence interval for this ratio is .98 to 1.14, indicating that the difference in declines 
between North Carolina and the other sta es is not statistically significant.

11 W e w ish  to  g ra te fu l ly  a c k n o w le d g e  th e  a s s is ta n c e  o f  D r. T im  H e e re n , E toston U n iv e rs ity , w h o  p ro v id e d  

d e ta i le d  in fo rm a t io n  o n  th e i r  c a lc u la tio n s .
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Hence, the conclusion, is that the proportion of drivers involved in fatal crashes who had a BAC above 
0.01% declined significantly, and to about the same degree in both North Carolina and the other 37 states.

Table 7. Drivers age 21 or older in fatal crashes with estimated BAC of 0.01 %, 1991 - 1996, 
North Carolina vs. 37 states without 0.08% BAC limit before and after enactment of 0.08% 
limit in North Carolina.

North Carolina Other 37 States

> 0 .0 1 % < 0 .0 1 % > 0 .0 1 % < 0 .0 1 %

B e f o r e 2 4 .4 % 7 5 .6 % 2 8 .1 % 7 1 .9 %
(1/1/91 to  9 /3 0 /9 3 ) (1 ,0 1 4 ) (3 ,1 4 7 ) (2 4 ,0 2 7 ) (6 1 ,4 8 7 )

A f t e r 2 0 .1 % 7 9 .9 % 2 4 .5 % 7 5 .5 %

(10/1/93 to 12/21/96) (1 .0 9 3 ) (4 ,3 3 7 ) (2 6 ,2 7 2 ) (8 1 ,0 0 5 )

D e c lin e 1 7 .4 % * 1 2 .8 % *

R isk  R a tio  (b e fo re /a f te r ) 1.21 1 .1 5

9 5 %  C o n f id e n c e  In te rv a l [1 .1 4 , 1 .2 9 ] [1 .1 3 , 1 .16 ]

* p  <  .0 0 1 R R nc/R R j,  =  1 .06 , 9 5 %  C l  =  .9 8  to  1 .14

Driver BAC of 0.10% or Greater

We would not necessarily expect that lowering the BAG limit to 0.08% would reduce the proportion 
of drivers who had any alcohol in their system, which the previous analysis examined. Many drivers with a 
positive -  but low -  BAC are below both the former and new BAC limits. If the law is effective, ho\ ever, 
it should reduce the proportion of drivers with higher BACs. In particular, we would expect a decrease in 
the proportion of drivers with BACs above 0.10% in North Carolina compared with states that retained a 
0.10% BAC limit. We turn to that analysis now, the results of which are summarized in Table 8.
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Table 8. Drivers age 21 or greater in fatal crashes with estimated BAC > 0.10%, 1991 - 
1996, North Carolina vs. 37 comparison states.

North Carolina Other 37 States

> 0 .0 1 % < 0 .0 1 % > 0 .0 1 % < 0 .0 1 %

B e f o r e 2 2 .2 % 7 7 ,8 % 2 3 .8 % 7 6 .2 %

(1/1/91 to 9 /30 /93) (9 2 4 ) (3 ,2 3 7 ) (2 0 ,3 8 3 ) (6 5 ,1 3 1 )

A f t e r 1 8 .3 % 8 1 .7 % 2 0 .7 % 7 9 .3 %
(10 /1 /93  to 12/21/96) (9 9 1 ) (4 ,4 3 9 ) (2 2 ,2 1 1 ) (8 5 ,0 6 6 )

D e c lin e 1 7 .8 % * 1 3 .1 % *

R isk  R a tio  (b e fo re /a f te r ) 1 .22 1.15

9 5 %  C o n f id e n c e  In te rv a l [1 .1 4 , 1 .30] [1 .1 3 , 1 .1 7 )

* p < . 0 0 1 R I W R R j ,  =  1 .0 6 , 9 5 % , C l  =  .9 7  to  1 .15

Prior to enactment of the 0.08% law, 22.2% of drivers involved in a fatal crash in North Carolina had 
an estimated BAC of 0.10% or greater. That declined to 18.3% in the 39 months immediately following 
enactment of the lower BAC limit, a decline of 17.8% (p < .001). The risk ratio for alcohol involvement at 
this level before vs. after enactment of the law is 1.22, with a 95% confidence interval of 1.14 to 1.30. 
There was a somewhat smaller decrease in alcohol involvement at this level in the other 37 states, from 
23.8% to 20.7%. This 13.1% decrease is also statistically significant (p < .001). The before-after risk ratio 
for these 37 states is 1.15, with a 95% confidence interval of 1.13 to 1.17. The direct comparison of the 
change in these states vs. North Carolina, given by the ratio of these two risk ratios, is 1.06. The 95% 
confidence interval for this ratio is .97 to 1.15, indicating again that the difference in declines between 
North Carolina and the other states is not statistically significant.

The changes in the percent of persons with estimated BAC above 0.10% are nearly identical to the 
changes in persons having any alcohol (BAC above 0.01%). Both measures provide the consistent finding 
that the decline in drivers with a positive BAC, or a high BAC, in North Carolina was slightly greater than 
in the other states, but not significantly so.

Police-reported Alcohol Involvement

A fairly direct measure of alcohol involvement in crashes is the investigating officer’s repo" o.* \hether 
there is evidence of alcohol use by a driver. Although police officers appear to be quite good at 
determining whether a driver has been drinking, a variety of factors can interfere with their ability to 
accurately determine alcohol use. Perhaps the greatest problem is the difficulty in determining low levels of 
alcohol use, for which there are few obvious indicators. Another problem is that factors at the crash scene, 
for example, the need to deal quickly with seriously injured persons, may inhibit the officer’s ability to fully 
assess whether a driver has been drinking. Nonetheless, this is an indicator that is commonly used to 
measure whether alcohol is involved in a crash. Table 9 presents results of the analysis of this variable for 
North Carolina and the 37 other states.
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T a b le  9. P o lice -rep o rted  (P R ) a lcoho l invo lvem en t 1991 - 1996 , N o rth  C a ro lin a  vs. 37 

c o m p a riso n  s ta tes .

N o r th  C a ro l in a  O th e r  3 7  S ta te s

PR-A Icohol No A lcohol PR -A lcohol No A lcohol

B efore 17.6% 82.4% 19.8% 80.2%
(1/1/91 to 9/30/93) (731) (3,430) (16,953) (68,561)

A fte r 13.4% 86.6% 17.1% 82.9%
(10/1/93 to 12/21/96) (725) (4,705) (18,325) (89,125)

Decline 24.0% * 14.0%*

Risk Ratio (before/after) 1.32 1.16

95%  Confidence Interval [1.22, 1.41] [1.14, 1.38]

* p < .0 0 1 RRnc/R R 37 =  1.13, 95%  C l 1.03 to 1.25

P rio r  to  en ac tm en t o f  the  0 .0 8 %  law , p o lice  o ffic e rs  rep o rted  th a t 17 .6%  o f  d riv e rs  in  fa ta l c ra sh es  in 
N o rth  C a ro lin a  h ad  been  d rink ing . T h a t declined  to  13 .4%  in the  39  m on ths im m ed ia te ly  fo llow ing  
en ac tm en t o f  th e  lo w er B A C  lim it, a  ra th e r  d ram a tic  d ec lin e  o f  2 4 % . T h e  r isk  ra tio  fo r p o lic e -rep o rted  
a lcoho l invo lvem en t b e fo re  vs. a f te r  en ac tm en t o f  th e  law  is 1 .32 . T h e re  w as  a  sm a lle r d e c re a se  in po lice  
rep o rts  o f  a lco h o l invo lvem en t in th e  o th e r  37  s ta te s  (1 4 .0 % ). T h e  b e fo re -a f te r  r isk  ra tio  for these  37 sta te s  
is 1 .16. T h e  ra tio  o f  th ese  ch a n g es  betw een  N o rth  C a ro lin a  an d  th e  o th e r  s ta te s  is 1 .13 , in d ica tin g  a 
s ig n ific an tly  g re a te r  dec lin e  in  N o rth  C a ro lin a  th a n  in s ta te s  th a t d id  not h a v e  an  0 .0 8 %  B A C  lim it.

It is in s tru c tiv e  to  look  a t th e  ch a n g es  in p o lic e -rep o rted  a lco h o l invo lvem en t by  q u a r te r  fo r  the p erio d  
1991 th ro u g h  1996  sh o w n  in F ig u re  10. a. It is a p p a re n t th a t a lth o u g h  a s im p le  b e fo re -a f te r  co m p ariso n  o f 
th e  p ro p o rtio n s  o f  d rin k in g  d riv e rs  in  c ra sh es  rep o rted  b y  p o lice  su g g e sts  a dec lin e  fo llow ing  
im p lem en ta tio n  o f  th e  0 .0 8 %  B A C  lim it in N o rth  C a ro lin a , th a t is an  in a p p ro p r ia te  co n c lu sio n . T h e  
red u c tio n  in  p o lic e -rep o rted  a lco h o l involvem ent in N o rth  C a ro lin a  re la tiv e  to  th e  o th e r  s ta te s  beg an  in the  

second  q u a r te r  o f  199 2 , 18 m o n th s p r io r  to  im p lem en ta tio n  o f  th e  lo w er B A C  lim it, and  a p p ro x im a te ly  a  
y ea r b e io re  le g is la tio n  to  lo w er th e  lim it w as in tro d u ced  in th e  N o rth  C a ro lin a  G en e ra l A ssem b ly . D u rin g  

1991, p o lic e  re p o rts  o f  a lcoho l invo lvem en t in  N o rth  C a ro lin a  fa ta l c ra sh e s  w ere  n ea rly  th e  sa m e  as in the 
37 s ta te s  th a t d id  no t red u c e  th e ir  B A C  lim its. It is th a t h igh  ra te , ra th e r  th an  a d e c re a se  fo llow ing  
en ac tm en t o f  th e  0 .0 8 %  B A C  lim it, th a t p ro d u ces  a sig n ifican tly  g re a te r  d ec lin e  in N o rth  C a ro lin a  than  in 
the o th e r  s ta te s  fro m  th e  33 m o n th s p rio r  to  the 0 .0 8 %  law  to  th e  39  m o n th s  fo llow ing  its im p lem en ta tion .
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Figure 10a

P o l i c e - r e p o r t e d  A l c o h o l  U s e  b y  D r iv ers in Fatal C r a s h e s  
by  Q u a rte r , N o rth  C a ro fin a  v s . 3 7  O th e r  S ta te s

Q uarte r /  Y ear

Figure 10b

P o l i c e - r e p o r t e d  A l c o h o l  U s e  b y  D r i v e r s  in Fatal C r a s h e s  
b y  Q u a rte r , N o rth  C a ro lin a  v s . 3 7  O th e r  S t a t e s

Q u a r te r  t Y e a r
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C lea rly  th e re  w as  a c h a n g e  in a lcoho l invo lvem ent, a s  rep o r te d  b y  p o lic e  o ffic e rs . H ow ever, in view  o f  

its tim ing , it is no t re a so n a b le  to  be liev e  th a t the ch an g e  re su lted  f ro m  th e  lo w er B A C  lim it T h e  d iv erg en ce  
b e tw een  W orth C a ro lin a  an d  th e  o th e r  s ta le s  o ccu rred  p r io r  to  the law . S e lec tion  o f  a  d iffe ren t tim e p eriod  
fo r an a ly s is  -  fo r  exam ple , 24  m on ths p r io r  t o ; id  24  m on ths fo llow ing  e n a c tm en t o f  the  low er B A C  lim it 
-  m ore  a c c u ra te ly  conveys w hat o c c u rre d  p rio r  to  the  new  law  (see  F ig u re  lO .b .). T h e se  befo re-afte r tim e 
perio d s  a re  a lso  m a tch ed  fo r  se a so n a l e f fe c ts -c o v tr in g  id en tica l m o n th s  o f  th e  y ea r. T h e  ra tio  o f  re la tiv e  
risk s  c o m p a rin g  N o rth  C a ro lin a  to  thc o th e r  sta te s  fo r  th is fo u r  y e a r  p e rio d  is 1 .07  [ .9 5 , 1 .20]. T h a t is, 
th e re  a p p e a red  to  b e  a so m ew h at g re a te r  dec line  in p o lic e -rep o rted  a lco h o l u se  b y  d riv e rs  in fa ta l c ra sh es , 
b u t the  d iffe ren ce  is n o t s ta tis tic a lly  sign ifican t.

A n o th e r  p e rtin e n t co n s id e ra tio n  h e re  is th a t the N o rth  C a ro lin a  “ B o o z e -I t-a n d -L o se -I t"  p ro g ram  w as 
im p lem en ted  in N o v em b er, 1994 . T h is  e ffo rt inc luded  the c o n d u c t o f  3 ,1 8 5  so b rie ty  checkpo in ts th ro u g h o u t 
th e  s ta te  b e tw een  N o v em b er, 1994  an d  Ju ly , 1995, in co n ju n c tio n  w ith  ex ten s iv e  m ed ia  co v e rag e  o f  th is  
en fo rcem en t ac tiv ity . T h e  d ip  in  the  p e rc e n t o f  p o lic e -rep o rted  a lco h o l in v o lv em en t in c ra sh es  show n in 
F ig u re  10 is co in c id en t w ith  th e  p e rio d  d u rin g  w hich  the B o o z e -I t-a n d -L o se -I t p ro g ra m  w as at th e  p ea k  o f  
a c tiv ity .12 I t is  no t p o ss ib le  to  in c lu d e  th e  effec ts  o f  th is p ro g ra m  in  th e  s im p le  b e fo re -a f te r  ana ly ses 
rep o rted  here , a s  w as d o n e  w ith  e a r lie r  tim e-series an a ly se s . H o w ev er, it is c le a r  f ro m  o th e r  tim e-series 
an a ly ses  (F o ss  &  S tew art, 19 9 8 ) th a t th e re  w as a red u c tio n  in  a lco h o l-in v o lv e d  fa ta l an d  serious in ju ry  
c ra sh e s  fo r  ap p ro x im a te ly  e ig h t m o n th s as  a  resu lt o f  the  B o o z e -I t-a n d -L o se -I t p ro g ra m . H ence, so m e o f  
th e  p o s t - 1993 d ec lin e  in a lco h o l-in v o lv em en t in  fa ta l c ra sh e s  m ay b e  a t tr ib u ta b le  to  th is p rog ram . T h a t 
fu rth e r  u n derm ines o u r  co n fid e n ce  in  th e  e ffec t o f  the  0 .0 8 %  B A C  lim it.

Single Vehicle Nighttime Crashes

P rio r  to  d ev e lo p m en t o f  th e  a lg o rith m  to  e s tim a te  a lcoho l in v o lv em en t fo r  in d iv id u a l d rivers  involved  in 
fa ta l c ra sh e s , it w as com m on  p ra c tic e  to  use su rro g a te  o r p ro x y  m e a su re s  o f  a lco h o l involvem ent. T h a t  w as 
a  c ru d e  w ay  o f  ac co m p lish in g  w h a t th e  es tim atio n  p ro c e d u re  does in a m o re  s ta tis t ic a lly  so p h is tica ted  
fash ion . B e c a u se  c ra sh e s  th a t o c c u r  a t n igh t a re  m ore  likely  to  in v o lv e  a lco h o l, a n d  th o se  th a t a re  sin g le­
veh icle  c ra sh e s  a re  even  m o re  likely  to  b e  a lco h o l-re la ted , th e  irc id e n c e  o f  su c h  c ra sh e s  has been used  as  an 
in d ic a to r  o f  th e  ex ten t o f  d rin k in g -d riv in g . T a b le  10 p re se n ts  re su lts  o f  th e  a n a ly s is  o f  s ing le vehicle  
n ig h ttim e (8 p .m . to  4 a .m .)  c ra sh e s  am o n g  d rivers over ag e  21 fo r  N o rth  C a ro lin a  an d  th e  37 o th e r s ta te s .

P rio r  lo  e n a c tm en t o f  the 0 .0 8 %  law , 16 .6%  o f  fa ta l c ra sh e s  in N o rth  C a ro lin a  w ere  sing le veh ic le  
n ig h ttim e  c ra sh es . T h a t d ec lined  ’.o 15 .0 %  in the 39  m onths im m ed ia te ly  fo llo w in g  enac tm en t o f  the lo w er 
B A C  lim it, a  d ec lin e  o f  9 .6 % . T h e  r isk  ra tio  fo r S V N  to o th e r  ty p e  c ra sh e s  b e fo re  vs. a fte r  enac tm en t o f  the  
law  is 1 .11. T h e re  w as a n ea rly  id en tica l d ecrease  in S V N  c ra sh e s  in th e  o th e r  3 7  s ta te s , fro m  17 .0 %  to  
15 .2 % , a  d ec lin e  o f  10 .4%  (p  <  .0 0 1 ). T h e  b efo re -a fte r  r isk  ra tio  fo r  th e se  37  s ta te s  is 1.12. T h e  ra tio  o f  
th e se  ch a n g es  betw een  N o rth  C a ro lin a  an d  the  o ther s ta te s  is .9 9 , in d ic a tin g  a v ir tu a lly  iden tical dec lin e  in 
S V N  c ra sh es .

12 However, the re  is no apparen t explanation for the sharp  increase during  the 2nd quarter o f 1995. That 
increase reflects only  15 cases out 456 crashes, and docs not appear nearly  so dram atic in other m easures 
o f alcohol involvem ent.



T a b le  10. D riv e rs  in sing le  veh icle  n igh ttim e (S V N ) c ra sh es  1991 - 1996, N o rth  C a ro lin a  vs. 
37  co m p ariso n  s ta te s .

N o r th  C a ro l in a  O th e r  3 7  S ta te s

SVN O th e r SVN O th e r

B tfo re 16.6% 83.4% 17.0% 83.0%
(1 /1/91 to 9 /3 0 /9 3 ) (691) (3,470) (14,513) (71,001)

A fter 15.0% 85.0% 15.2% 84.8%
(1 0 /1 /9 3  to 12 /21 /96 ) (815) (4,615) (16,320) (90,957)

D ecline 9.6% f 10.4% *

Risk Ratio (before/after) 1.11 1.12

95%  Confidence Interval [1.01, 1.99] [1.10, 1.14) -

t  p <  .05 RRncTRRj,  =  .99, 95%  C l =  .90 to 1.09
* pc.001

S in g le  V e h ic le  N ig h tt im e  M a le  D r iv e r  C ra s h e s

A n o th er, so m e w h a t m ore  refined , p ro x y  m easu re  o f  a lco h o l invo lvem en t is a s in g le  veh ic le  n igh ttim e 
c ra sh  by a m a le  d riv e r. T a b le  11 p rese n ts  resu lts  o f  th e  a n a ly s is  o f  th e se  c ra sh e s  fo r  N o rth  C a ro lin a  and  the 

37 o th e r  s ta te s .

T a b le  11 . D riv e rs  in sing le  veh ic le  n igh ttim e m a le  (S V N -M ) d riv e r c ra sh e s  1991 - 1996,
N o rth  C a ro lin a  vs. 37  co m p a riso n  s ta tes.

N o r th  C a ro l in a  O t h e r  3 7  S ta te s

SV N -M O th e r SV N -M O th e r

B efore 12.7% 87.3% 13.7% 86.3%
(1/1/91 to9/30/93) (530) (3,631) (11,712) (7 3 ,8 0 2 )

A fter 11.7% 88.3% 12.1% 87.9%
(10/1/93 to 12/21/96) (633) (4,797) (12,988) (94,289)

Decline 8.5%* 11.6%*

Risk Ratio (before/after) 1.09 1.13

95%  C onfidence Interval [.99, 1.20] [1.11, 1.16]

* p < .0 1  
* p <  .001

RRnc/R R 37 =  .97, 95%  Cl =  .87 to  1.08

P rio r  lo  en a c tm en t o f  the 0 .0 8 %  law , 12 .7%  o f  fa ta l c ra sh e s  in N o rth  C a ro lin a  w ere  sing le vehicle 
n ig h ttim e m a le  d riv e r  c ra sh es . T h a t dec lined  to  11 .7%  in  the  39  m onths im m ed ia te ly  fo llow ing  enactm en t 
c f  the  lo w er B A C  lim it, a dec line  o f  8 .5 % . T h ere  w as a so m e w h a t g re a te r  d e c re a se  in S V N -M  crash es  in
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the o th e r  37  s ta te s  (1 1 .6 0 % ). T h e  ra t io  o f  these  ch an g es b e tw een  N o rth  C a ro lin a  an d  th e  o ther s ta les is .97  
[.87, 1 .08], in d ic a tin g  a n o n -m ean in g fu l d iffe rence  in these  ch a n g es .

Estimated Alcohol Involvement

In  its  e x a m in a tio n  o f  the  firs t f iv e  s ta te s  th a t reduced  th e ir  B A C  lim it to  0 .0 8 % , th e  N H T S A  used  a 
v a r ia b le  d esc rib ed  a s  ‘e s tim a ted  a lc o h o l,’ w h ich  w as b ased  on  th re e  fa c to rs : P o lic e -re p o rte d  alcohol 
invo lvem en t, ev id en ce  o f  a p re v io u s  a lco h o l v io la tion  on th e  d r iv e r ’s  re c o rd , a n d  a  p o s it iv e  m easured  B A C  
value. T h e  re p o rt o f  th is a n a ly s is  d o es  not g ive a de ta iled  e x p la n a tio n  o f  how  th is  v a ria b le  w as created . W e 
a ttem p ted  to  co n d u c t a s im ila r  an a ly s is  as fo llow s: “ E stim ate d  d r iv e r  a lco h o l u se ” w a s  considered  to  be 
p o sitiv e  if  th e  d riv er h ad  o n e  o r m o re  D W I co n v ic tio n s on  h is /h e r  rec o rd , or  if th e re  w a s  an  a lcoho l-re la ted  
ch a rg e , or  i f  the  re su lts  o f  a n  a lco h o l test reg is te red  a  B A C  o f  > 0 .0 1 % . T a b le  12 p re se n ts  resu lts  o f  the 
a n a ly s is  o f  th e se  c ra sh e s  fo r  N o rth  C a ro lin a  and  th e  37 o th e r  s ta te s .

T a b le  12. D riv e rs ’ e s tim a te d  a lcoho l involvem ent in fa ta l c ra sh e s  1991 - 1996 , N o rth  
C a ro lin a  vs. 3 7  c o m p a riso n  s ta te s .

North Carolina Other 37 States

Yes No Yes No

B efo re 25.0% 75.0% 24.7% 75.3%
(1/1/91 to 9/30/93) (1,041) (3,120) (21,155) (64 ,3 5 9 )

A fte r 20.4% 79.6% 21.9% 78.1%
(10/1/93 to 12/21/96) (1.110) (4.320) (23,458) (83,819)

D ecline 18.3%* 11.6%*

Risk Ratio (before/after) 1.22 1.13

95%  C onfidence Interval [1.15. 1.30] [1.12, 1.15]

• p c . 0 0 1 RRnc/R R j? =  1.08, 95%  C l = 1.00 to  1.17

P r io r  to  e n a c tm en t o f  th e  0 .0 8 %  law , 2 5 .0 %  o f  d riv e rs  in fa ta l c ra sh e s  in  N o rth  C a ro lin a  w ere  estim ated  
to  h a v e  been  d rin k in g . T h a t d ec lin e d  to  2 0 .4 %  in th e  39 m o n th s im m ed ia te ly  fo llo w in g  en ac tm en t o f  the  
low er B A C  lim it. F o r  the  o th e r  37  s ta te s , e s tim a ted  d rin k in g  dec lined  b y  1 1 .6 1 % . T h e  ra tio  o f  these  
ch a n g es  b e tw een  N o rth  C a ro lin a  a n d  th e  o th e r  s ta te s  is 1 .08 , in d ic a tin g  a  g re a te r  re la tiv e  d ecrease  in 
e s tim a ted  a lco h o l in v o lv em en t fo r  N o rth  C a ro lin a . A gain , h o w ev er, in sp e c tin g  th is  v a r ia b le  fo r 24  m onths 
p rio r  to  an d  fo llow ing  the lo w ered  B A C  lim it su g g ests  th a t the  c h a n g e  seen  a b o v e  re su lts  not so  m uch from  
the e ffec ts  o f  the  law  as  fro m  the  fa c t  th a t d rin k in g -d riv in g  in N o rth  C a ro lin a  w a s  c o m p arab le  to  that in the 
o th e r s ta te s  in 1991 an d  e a r ly  1992 , b u t then  declined  re la tiv e  to  o th e r  s ta te s  d u r in g  th e  18 m onth  period  
p rio r  to  en a c tm en t o f  the 0 .0 8 %  lim it. C o m p arin g  on ly  the  4 8  m o n th s im m ed ia te ly  su rro u n d in g  the 
red u c tio n  o f  th e  B A C  lim it, the  r a t io  o f  re la tiv e  risk s  is 1 .05  [ .9 5 , 1 .15], a n o n -s ig n if ic an t (p >  .20) 

d iffe ien ce .

Summary of Before-After Analyses

T a b le  13 p ro v id es  a su m m a ry  o f  the  find ings o f  the v a rio u s  a n a ly se s  re p o r te d  ab o v e . F o r co m p le ten ess  
it a lso  in c lu d es a n a ly se s  fo r th e  4 8  m on th  period  O c to b e r 1, 1991 - S ep t. 3 0 , 1995. T h e  48 -m o n th  period
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w as exam ined  to  m ore  c losely  p a ra lle l the periods rep o rted  in  th e  in itia l an a ly se s  b y  N H T S A  (1994) and  to  
eq u a lize  se a so n a l e ffec ts  in th e  b e fo re -a fte r  perio d s. T h e  on ly  tw o  m e a su re s  th a t sh o w  a  sign ifican tly  
g re a te r  d e c re a se  in  N o rth  C a ro lin a  th a n  in th e  s ta te s  th a t re ta in ed  a B A C  lim it o f  0 .1 0 %  du ring  199 1 -1 9 9 6  
are  p o lic e -rep o rted  a lcoho l invo lvem en t and es tim ated  a lco h o l in v o lv e m e n t.13 C o n s id e rin g  ana lyses o f  tim e 
periods m o re  p ro x im a te  to  the ch a n g e  in the N o rth  C a ro lin a  B A C  lim it, an d  ta k in g  se aso n a lity  into 
acco u n t, these  fin d in g s  d isa p p ea r.

T a b le  13 . S u m m a ry  o f  find ings f ro m  F A R S  d a ta , N o rth  C a ro lin a  vs. 37  o th e r  s ta te s , 72- and 4 8 - 

m onth  an a ly s is  p erio d s

Analysis Period

1991-96 48 Months
Criterion (33 months before, (24 mos. before,
Measure 39 months after) 24 months after)

Ratio of RRs 95% Cl Ratio of RRs 95% Cl

Alcohol > 0.01% 1 .06 .9 8 , 1.14 1.04 .94 , 1.14

Alcohol > 0.10% 1.06 .97 , 1 .15 1 .02 .92 , 1.13

PR-AIcohol 1.13 1.03,1.25 1.07 .95 , 1.20

SVN 0 .9 9 .9 0 ,1 .0 9 0 .9 7 .92 , 1.16

SVN-M 0 .9 7 .87 , 1 .08 0 .9 3 .81 , 1.06

E st Alcohol 1.08 1.00.1.17 1.05 .96 . 1.15

Comparison of North Carolina with other states

N o rth  C a ro lin a  h as  a  re p u ta tio n  fo r  being  tou g h  on  d rin k in g  d riv e rs  as  is re f le c te d  in the 
c o m p re h en siv en e ss  o f  its D W I law s. It w as o n e  o f  on ly  th ree  s ta te s  to  rec e iv e  an  A -  ra tin g  by  M A D D  in its 
recen t rev iew  o f  s ta te  D W I la w s . In  add ition , beg inn ing  in la te  1 9 9 4 , N o rth  C a ro l in a  im plem ented  an  
ex ten siv e  h igh  v is ib ility  D W I en fo rcem en t p ro g ra m  (B o o z e -It-a n d -L o se -I t) , w h ich  resu lted  in 3 ,1 8 5  D W I 
ch eck p o in ts  b e in g  co n d u c ted  th ro u g h o u t the s ta te  betw een  N o v e m b e r  o f  1994  an d  Ju ly , 1995. F or these  an d  
p e rh a p s  o th e r  re a so n s , it m ay  b e  th a t N o rth  C a ro lin a  is an  a ty p ic a l s ta te  in te rm s  o f  Jrin k in g -d riv in g .

It is d ifficu lt to  k n o w  w h e th e r  an y  ch a rac te ris tic s  on w h ich  a  s ta te  m ay  d if fe r  f ro m  o thers w ith resp ec t to  
tra ff ic  sa fe ty  la w s  o r p ro g ra m s  is a m ean ingfu l on e  -  a fa c to r  th a t sh o u ld  b e  ta k en  in to  acco u n t w hen 
dec id ing  w h e th e r  an y  Findings fro m  th a t s ta te  shou ld  b e  g en e ra liz ed  to  o th e r  s ta te s . W e  can , how ever, 
ex am in e  w h e th e r  v a rio u s  in d ic a to rs  o f  d rink ing -d riv ing  a re  d ra m a tic a lly  d iffe ren t in  N o rth  C a ro lin a  w hen 
co m p ared  to  th e  re s t o f  the n a tio n . T o  ad d ress  th is issue, T a b le  14 c o m p a re s  N o rth  C a ro lin a  w ith the  37 
sta te s  on  each  o f  the s ix  c r ite r io n  m easu res  exam ined  ab o v e  p r io r  to  e n a c tm en t o f  th e  0 .0 8 %  law . It is c lea r 
th a t th e re  a re  so m e  s ta tis t ic a lly  m ean ingfu l d iffe rences. F o r  e x a m p le , 1 .7%  few er d riv e rs  involved in fata l 
c ra sh es  in N o rth  C a ro lin a  b e tw een  1991 and  1993 had a h ig h  B A C  (>  0 .1 0 % ); 2 .3 %  few er w ere  rep o rted  
by  the in v e s tig a tin g  o ffic e r to  h a v e  been  drink ing . O n the o th e r  hand , th e re  w ere  n eg lig ib le  an d  non ­
sig n ifican t d iffe ren ce s  on  se v e ra l o th e r  m easures .

13 It is im portant to keep in m ind that these are not independent findings, s ince  police-reported alcohol 
involvem ent is t ne o f the elem ents of the ‘estim ated a lcoho l’ m easure.
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In su m , a lth o u g h  th e re  a re  som e s ta tis tic a lly  sign ifican t d iffe ren ce s  b e tw een  N o rth  C a ro lin a  and  other 
s ta tes , th e  m a g n itu d e  o f  these  d iffe rences is re la tiv e ly  sm all. H ence , it w o u ld  not ap  e a r  tha t du rin g  the 
ea rly  199 0 s N o r th  C a ro lin a  w as  so a ty p ica l w ith  resp ec t to  d rin k in g -d riv in g , th a t w e  sh o u ld  h es ita te  to 

g en e ra lize  fin d in g s  f ro m  this o r  o the r s tud ies o f  d rink ing  d riv ers , to  th e  U .S . in genera l.

T a b le  14 . C o m p a riso n  o f  N o rth  C a ro lin a  w ith  37 c o m p a riso n  s ta te s  on  s ix  m easu res  o f 
d r in k in g -d riv n .0 in fa ta l c ra sh es  fo r 1991 - 1993.

M e a s u r e N C 3 7  S ta te s D if fe re n c e z

B A C  O v e r  .0 1 % 2 4 .1 % 2 7 .9 % -3 .8 % 5 .5 4 *

B A C  O v e r  .1 0 % 22 .0 % 2 3 .7 % -1 .7 % 2 .6 5 *

P o lic e - R e p o r te d  A lco h o l 17.4% 19.7% -2 .3 % 4 .1 1 *

S V N 16.3% 16.8% -0 .5 % 0 .8 8

S V N -M 17.1% 18.2% -1 .1 % 1.57

E s t im a te d  A lc o h o l 2 4 .8 % 2 4 .5 % 0 .2 % 0 .3 5

*N ote. z - te s t fo r d iffe ren ce  o f  p ro p o rtio n s , p <  .01

□  Conclusio n

1 h e re  a p p e a rs  to  h a v e  been  little c le a r  e ffec t o f  th e  low er E A C  lim it in N o rth  C a ro lin a . S u rv e y  d a ta  
ind ica te  th a t th e  g en e ra l p u b lic  believes the n ew  law  w as w ell-p u b lic ized . A lth o u g h  a w a re n ess  o f  th e  new  
low er lim it w a s  no t p a r tic u la rly  high n early  18 m onths a f te r  th e  la w  to o k  effec t, f re q u en t d rinkers d id  
ev idence  a  s u b s ta n tia l deg ree  o f  aw areness  th a t the law  had  ch a n g ed  an d  a b o u t w h a t th e  new  B A C  lim it 
w as. A s is ty p ic a l in  N o rth  C a ro lin a , en fo rcem en t o f  the  lo w er lim it w as  v ig o ro u s  a n d  s tric t. H ence, it 
a p p e a rs  th a t th e  m ost likely ex p lan a tio n  fo r th e  lack  o f  a d e m o n s tra b le  e ffec t o f  th e  lo w er B A C  lim it is tha t 
the d r in k in g -d riv in g  p o p u la tio n  in N o rth  C a ro lin a  a t the tim e th e  lo w er lim it to o k  e ffec t w as sim ply  
u n resp o n siv e  to  th is change. W h ether th a t is b ec au se , fo llow ing  a su b s ta n tia l red u c tio n  in d rink ing -d riv ing  

b eh av io r, th e  rem a in in g  d rink ing -d rivers  in N o rth  C a ro lin a  re p re se n te d  a  ‘h a rd  c o r e ’ tha t c a n n o t b e  affected  
b y  su c h  b ro a d  p o lic ie s , o r  th a t this p a r tic u la r  po licy  s im p ly  does n o t h a v e  th e  p o ten tia l to  m e asu rab ly  affect 

d rin k in g  d riv e rs  in genera l, is  unknow n.



©

B aker, S P , O ’N eili, B , G in sb u rg , M J &  L i, G . (1 9 9 2 ) The Injury Fact Book (2nd  E d .)  N ew  Y ork, N Y : 

O x fo rd  P ress.

F o ss , R ., B e im e ss , D ., &. S p ra ttle r , K . (1 9 9 4 ). S ea t b?.lt u se  a m o n g  d rin k in g  d iv e r s  in  M inneso ta . 
American Journal o f Public Health, 88(11 ), 173 2 -1 7 3 7 .

F o ss, R D , B e im e ss , D J, W ells  JK , &  W illiam s, A W  (1 9 9 5 ) R o a d s id e  su rv ey s  in  co n ju n c tio n  w ith 
so b rie ty  checkpo in ts . In  K loeden , C .N . & M cL ean , A .J. (E d s .)  Proceedings o f the 13th International 
Conference on Alcohol Drugs and Traffic Safety. A d ela id e , A u s tra lia : N H M R C  R o a d  A cciden t U nit, 

U n iv ers ity  o f  A dela ide .

F o ss , R D , M a rte ll, C A , &  S te w a rt, JR  (1 9 9 5 ) Effect o f the 0.08% BAC Law on the North Carolina 
Substance Abuse Assessment Program. C hapel H ill. N C : T h e  U n iv e rs ity  o f  N o rth  C a ro lin a  H ighw ay  

S a fe ty  R e sea rch  C en te r. U N C /H S R C  -  # 9 5 /1 1 /3 .

F oss, R D  &  P errin e , M W  (1 9 9 0 ) P erce iv ed  risk  o f  a rre s t fo r  D U I. P re sen te d  a t 1 18th an n u a l m eeting o f  
th e  A m erican  P u b lic  H e a lth  A sso c ia io n . N ew  Y ork , N Y , O c to b e r .

F oss. R D  &  S tew art, JR  (1 9 9 8 ) E ffe c t o f  a high p ro file  D W I en fo rc e m e n t p ro g ra m  on a lcoho l-re la ted  
c ra sh e s  in  N o rth  C a ro lin a . C h ap e l H ill, N C : U N C  H ig h w ay  S a fe ty  R e se a rc h  C en te r, in preparation.

H arv ey , A C  (1 9 8 9 ). Forecasting, structural time series models and the Kalman filter. C am b rid g e  
U n iv e rs ity  P re ss , C am b rid g e .

H ingson , R , H eeren , T  &  W in te r, M  (1 9 9 6 ) L ow ering  s ta te  legal b lo o d  a lco h o l lim its  to  0 .0 8 % : T h e  effect 
on  fa ta l m o to r  v eh ic le  c ra sh es . American Journal o f Public Health, 8 6 :1 2 9 7 -1 2 9 9 .

K lein , T M  (1 9 8 6 )  A  m ethod  fo r  e s tim a tin g  p o ste rio r B A C  d is tr ib u tio n s  fo r  p e rso n s  invo lved  in fa ta l tra ffic  
acc id en ts . D O T  H S  807 0 9 4  W ash in g to n , D C : US D e p a rtm e n t o f  T ra n sp o rta t io n .

K ro u til, L A , B ra y , R M , C am lin , C S , R o u n d s-B ry an t, JL . (1 9 9 7 ). S u b s ta n c e  u se  an d  need fo r 
co m p re h en siv e  trea tm en t a n d  se rv ices  in N o rth  C a ro lin a ’s A d u lt H o u seh o ld s  1995 . R Y I T echn ica l 
R e p o rt to  th e  C e n te r  for S u b s ta n c e  A b u se  T rea tm en t. C S A T  C o n tra c t  N o . 2 7 0 -9 3 -0 0 5 .

M o sco w itz , H  &  B u m s , M  (1 9 9 0 ) E ffec ts  o f  alcohol on  d riv in g  p e rfo rm an ce . Alcohol Health & Research 
World, 14 :12 -20 .

N atio n al H ig h w ay  T ra f f ic  S a fe ty  A d m in is tra tio n  (1 9 9 1 ) The Effects Following the Implementation o f an 
0.08 BAC Limit and an Administrative Per Se Law in California. W a sh in g to n , D C : US D epartm en t o f  
T ra n sp o r ta tio n . R e p o rt N o. D O T  H S 807  111, A ugust, (a)

N atio n a l H ig h w ay  T ra f f ic  S afe ty  A d m in is tra tio n  (1 9 9 1 ) Fatal Accident Reporting System 1989. 
W ash in g to n , D C : U S  D ep a rtm en t o f  T ra n sp o rta tio n , (b )

N atio n al H ig h w a y  T ra f f ic  S afe ty  A d m in is tra tio n  (1 9 9 4 ) A Preliminary Assessment o f the Impact of 
Lowering the Illegal BAC per se Limit lo 0.08 in Five Slates. W a sh in g to n , D C : D ep a rtm en t of 
T ra n sp o r ta tio n .

R e f e r e n c e s



N ational H ig h w ay  T ra f f ic  S afe ty  A dm in is tra tion  (1 9 9 8 ) Traffic Safety Facts 1997: State Alcohol 
Estimates. W a sh in g to n , D C : N a tio n a l C en te r fo r  S ta tis tic s  &  A n a ly s is .

R ogers , P (1 9 9 5 )  The General Deterrent Impact o f California's 0.08% Blood Alcohol Concentration 
Limit and Administrative Per Sc License Suspension Laws. (C A L -D M V -R S S -9 5 -1 5 8 )  S acram en to : 
C a lifo rn ia  D e p a rtm e n t o f  M o to r V ehicles.

S co p atz , R . (1 9 9 8 )  A nalys is  o f  19 7 5 -1 9 9 3  F a ta l C rash  E x p e r ie n c e  in S ta te s  w ith  .08%  L egal B lood 
A lcoho l L eve ls. C o lleg e  S ta tio n , T X : D a ta  N ex u s, Inc.

T ra n sp o r ta t io n  R e sea rch  B o ard  (1 9 9 4 )  The nature o f and the reasons for the worldwide decline in 
drinking and driving. T ra n sp o r ta tio n  R e sea rch  C irc u la r . W a sh in g to n  D C : N a tio n a l R esearch  C ouncil.

W a g en a ar , A C , Z o b ec k , T S , W illiam s, G D  &  H ingson , R  (1 9 9 5 ) M e th o d s  u sed  in  stud ies  c f  d rin k -d riv e  
co n tro l e ffo rts : A  m e ta-an a ly sis  o f  the lite ra tu re  from  1960  to  1991 . Accident Analysis & Prevention, 
2 7 :3 0 7 -3 1 6 .

3 3



A p p e n d i x  A

Detailed presentation of stochastic time series models fit to various types of 
alcohol-related North Carolina crashes as summarized in Table 3 .

N ote. T h e  m ode ls  fo r  p e rc en t o f  a lco h o l-re la ted  fa ta l o r se rio u s  in ju ry  c ra sh e s  ( ta b le  3 .b .)  c o n ta in  no 
s to c h as tic  c o m p o n e n ts . H ence , th ese  red u c e  to  s im p le  reg ressio n  m odels. T h e se  m odels a lso  co n ta in  no 
seaso n a l fa c to rs . A s a  re su lt re s id u a l au to c o rre la tio n s  a re  o n ly  c o m p u ted  th ro u g h  lag  14, and , hence, Q (1 4 ) 
is p re se n ted  fo r  th e se  m odels ra th e r  th a n  Q (1 5 ) as  is re p o r ted fo r o th e r  se ries . S im ila rly  s in c e  no  seaso n a l 
p a tte rn s  w ere  fo u n d , no  v a lu e  o f  R 2S is co m p u ted  fo r  these  m odels.
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T a b le  3 .  P a ram e te rs  fo r  logit m odels o f  v ario u s  in d ica to rs  o f  a lco h o l-in v o lv ed  N o rth  
C a ro lin a  c ra sh e s , 1991 - 1995 .

3. a. P e r c e n t  o f  c r a s h e s  i n v o l v i n g  ALCOHOL -  all levels o f  sev erity

Components of Model:
" S to c h a s tic  level, trend , seaso n a l
■ A u to re g re ss iv e  te rm  a t lag  7,
■ N u m b e r  o f  w eekend  d ay s p e r  m onth

Intervention (1 )  estimate 
S h ift in  level - .0 3 8

s.e.
.038

Residual Autocorrelations 
Q (5 ) =  2 .2 6  
Q (1 0 ) =  6 .8 8  
Q ( 1 5 ) =  10 .64

t-ratio
-1 .0 0 7

Goodness-of-Fit 
R 2 =  .941 
R 2d =  .679  
R 2s =  .5 4 9

p-value
.3 2 0

Intervention (2) estimate 
C h a n g e  in  tre n d  .001

s.e.
.0 0 9

Residual Autocorrelations 
Q ( 5 ) =  1.98 
Q (1 0 ) =  8 .88  
Q (1 5 ) =  14 .09

t- io 
.1 6 8

Goodness-of-Fit 
R 2 =  .9 4 0  
R 2d = .6 7 3  
R 2S =  .541

p-value
.8 6 6

3. b . P e r c e n t  OF c r a s h e s  in v o l v in g  ALCOHOL -  se v e re  a n d  fa ta l c ra sh e s  on ly .

Components of Model: '

■ F ix e d  leve l, f ix ed  trend

Intervention (1) estimate 
S h ift in  level .023

s.e.
.058

Residual Autocorrelations 
Q (5) =  .4 4 2  
Q (1 0 ) =  7 .0 0  
Q (1 4 ) =  7 .8 6

t-statistic
.3 9 0

Goodness-of-Fit 
R 2 =  .759  
R 2d =  .4 7 0

p-value
.6 9 8

Intervention (2) estimate s.e. t-statistic p-value
C h a n g e  in tre n d  -.0001  .003  - .0 1 7  .9 8 6

Residual Autocorrelations Goodncss-of-Fit 
Q (5 ) =  .4 2 6  R 2 =  .758
Q ( 10) =  7 .1 3  R 2d =  .4 6 8
Q (1 4 ) =  8 .0 9
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Table 3. Results for Logit Models (Continued)

3. c. P e r c e n t  o f  c r a s h e s  o c c u r r in g  a t  n ig h t  -  all levels of severity 

Components o f Model:

■ Stochastic level, trend, seasonal
■ Autoregressive term at lag 4
■ Number of weekend days per month

Intervention (1) 
Shift in level

estimate
-.022

s.e.
.022

Residual Autocorrelations 
Q(5) = 3.25 
Q(10) = 5.88 
Q(15)= 11.26

t-statistic
-1.033

Goodness-of-Fit 
R2 = .760 
R2d = .694 
R2s = .432

p-value
.308

Intervention (2) estimate s.e. t-statistic p-value
Change in trend .001 .003 .305

.762

Residual Autocorrelations Goodness-of-Fit
Q(5) = 3.63 R2 =.733
Q(10) = 5.72 R2d = .659
Q(15) = 12.03 R2s = .368

3. d. PERCENT n ig h t t im e  c r a s h e s  -  serious and fatal crashes only 

Components of Model:

■ Fixed level, fixed trend, stochastic seasonal
■ Number of weekend days per month

Intervention (1) estimate s.e. t-statistic p-value
Shift in level .050 .040 1.240 .222

Residual Autocorrelations Goodness-of-Fit
Q(5) = 3.26 R2 = .610
Q(10) = 7.68 R2d = .633
Q(14) = 11.15 R2s = .446

Intervention (2) estimate s.e. t-statistic p-value
Change in trend .003 .002 1.075 .288

Residual Autocorrelations Goodness-of-Fit
Q(5) = 2.30 R2 = .611
Q(10) = 8.58 R2d = .633
Q(15) = 12.48 R2S = .447
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T O  A L L  T H E  S I G N S  T H A T  M A K E  

D R I V I N G  A  L I T T L E  S A F E R ,  

W E ’D  L I K E  T O  / V D D  O N E  M O R E .

Even though your ability to drive a car is seriously impaired at a 
blood alcohol level of 08. most states only prosecute at .10 or higher. 

We d like ever\ state to make .08 the blood alcohol limit 
If vou v\ant to help, please call or wnte your state legislators 

Together we can make this a sign of life

MADD
l)run l Dm in?



. 0 8

I l l e g a l  P e r  S e



N u m b e r  o f  D r i n k s  a n d  B A C  i n  

T w o  H o u r s  o f  D r i n k i n g

4  D r i n k s

3  D r i n k s

2  d r i n k s

H H nBBHBBnunBHBBEBEDnEEBB

1 Drink = .54 ounces 
of alcohol

5  D r i n k s

4  D r i n k s

3  D r i n k s

2  D r i n k s

M a l e  

1 7 0  l b s .

F e m a l e  

1 3 7  l b s .
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A l c o h o l - R e l a t e d  R e l a t i v e  R i s k  o f  D r i v e r  F a t a l i t i e s  a n d  

D r i v e r  I n v o l v e m e n t  i n  F a t a l  C r a s h e s  i n  R e l a t i o n  t o  

D r i v e r  A g e  a n d  G e n d e r :  A n  U p d a t e  U s i n g  1 9 9 6  D a t a *

PA U L L. Z A D O R . PH .D .. S H EILA  A. K R A W C H U K  a n d  R O B E R T  B. V O A S’

W w /flt, Inc., 1650 Research Boulevard, Rockville. Maryland 20850

ABSTRACT. Objective: To rc-cxxm irtt and refine estimate* for alco­
h o l- re t te d  relative risk of driver involvem ent in fu u l  crashes by age 
and te n d e r  a* i  function o f  blood a)colx>t co n c tn tritio n  (BAC) using 
recent dal a. Method.- Logistic regression w u u u d  to estim ate agc/gcil- 
dcr specific relutivcri.it; o f  fatal a  ash involvem ent us u function of the 
B A C for drivers, involved in a. f i a l  crash and for drivers fatally injured 
in a crush, by com b in in g c n u ^ 4 » ti from 8>e A nalysis Report­
ing .System with exposure tiara from the 1996 N ational Roadrid*
Survey o f  D riv e n . Results: tn general, 0>e relative risk c f  involvement 
in n final vehicle crash increased steadily w ith increasing driver B a C  
in every  ige/ga)dtr group among both fatally  injured and surviving 
drivers, A m ong 16-20 year old m ale driver*, * BAC incrcusc n r 0.02%  
was estim ated  to more th in  double thc relative risk  o f focnl single­

vehicle crash in ju ry . A t tlie m idpoint o f the 0,08%  - 0 .10%  BAC range, 
the  relative risk o f  a  fa u l single-vehicle crash injury varied between 
J 1.4 (drivers 35 and o lder) and 51.9 (male drivers. 16-20). W ith only 
very few exceptions, older drivers had low er risk o f being fatally in­
ju red  in a  slng lt-v eh ic le  crash tliau younger drivers, as did women com ­
pared with men in thc w in e  age range, W hen com parable, results 
largely confirm ed existing prior estimates. Conclusions: This is the 
first study that system atically  estim ated relative risk for drink-drivcr* 
with BA Cs betw een 0.08%  and O.IOCv (these rclitjve risk estim ates ap­
ply to B A C range m idpoints at 0 .09‘k-.) Tire results clearly show that 
drivers with a BAC under U .l0%  pour highly elevated risk both to 
th em ae lv u  and to Olher road users, |J, Stud. AJcohol 61: 387-395, 
2000)

BA SE D  ON' extensive research over several decades, we 
now  have overw helm ing ev idence show ing, th a t’even 
blood alcohol concentration (B A C ) levels as lo w  as 0.02%  

im pair driving-related  skills. O ne su<;h Jjne o f  evidence 
gTows out o f  laboratory research w ith dosed subjects 
(M oskow itz and Robinson, 1987; see also'N aSorutl Institute 
on A lcohol A buse and A lcoholism , 1997, chapter 7). C on­
firm ing ev idence also corncs from field research that com ­
pares the B A C s o f  crash-involved w ith  noncrash-invofved. 
drivers CO determ ine the relative risk  o f  crash involvem ent 
(for a review , see P errinc e t al„ 1989; Z ador, 1991).

A ccording to National H ighw ay T raffic  S afely  A dm inis­
tration (N H TSA ) inform ation, as o f  Septem ber 1999, 31 
states defined driving with a BA C above 0.10%  as a crim e 
per se, w hile another 17 stales p lus the D istric t o f  Columbia 
set the ir per se lim it at 0.08% . (U nder a per se law  it is a enrne 
to drive w ith a BA C at or above tlie proscribed level; two 
states. M aryland and South C arolina, do not have a perse law 
but n prcsum pti ve lim it.) Due to a com bination o f  legal m ea­
sures. en fo rcem ent actions and changes in voluntary behav- 
iurpacterns, alcohol-related fatalities have been declining for

Received. Marsh 2‘J. I9W . Revising June 16. 1999
*Tlu> research wne (uiidrd by We NwAAitl Highwuy Tralfic Safety Ad- 

niimxtration under purchase order DTNH22-y7-P-f)517-1.
Robert ti. V ois ix wnh ihc Pacific Imnitutc, l.n iido .er. MD.

nearly 2 decades, both in absolute num bers and as a propor­
tion o f all fatalities. N onetheless, there were scill 15,936 al­
cohol-related  traffic fatalities in the United States that 
accounted fo r nearly  38%  o f total traffic faD litics in 1996 
(N H TSA , 1999), indicating  that m uch more needs to be 
done.

The ob jective o f  the present research is to re-exam ine and 
refine rela tive fata l crash  risk estim ates, in a system atic fash­
ion using m ore recen t data. It extends sim ilar prior work by 
the first author, in tliree im portant ways. First, we estim ate 
rela tive risk fo r  the policy-relevant BAC range o f 0.08%  to 
0 .10% . Second, w e estim ate relative risk fo r six driver 
groups: (J )  d river fatalities in singlc-vehicle crashes, (2) dri­
ver involvem ents in single-vehicle fatal crashes. (3) driver 
fatalities in  tw o-vehicle  crashes. (4) driver involvem ents in 
tw o-vehicle fatal crashes, (5) driver fatalities in all crashes 
and (6) driver involvem ent in  all fatal crashes. Third, we em­
ploy statistical m ethods lo estim ate both the effect o f  sam ­
pling roadside exposure and the effect ol m ultiple imputation 
o f  m issing B A C s on the uncertainty o f relative risk estim ates.

M e t h o d

Duia sources

Driver exposure data: thc 1996 Roadside Survey. Thc 
1906 N ational R oadside Survey (96NRS) nr weekend nigh t­
time. drivers in the 48 conligunui states followed the same 
p rincip les as its rwo predecessors (in 1973 and 1986). A
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sample o f noncom m ercial operators o f four-w heel m otor ve­
hicles was interview ed and breath-tested  during n roughly I- 
rnouth period in the fall o f  1996. C ounties with a population 
o f less than 20,000 w ere not sam pled, and in counties with 
larger populations, roadways w ith average daily traffic be­
low 2,000 were excluded from the surveys (for details, sue 
Lestina ot al., 1999). Using a geographically  stratified m ulti­
stage cluster Sample, drivers were selected for interview s and 
breath tesLs. This survey was designed based on the National 
Automotive Sam pling Systcm /C rashw orthincss D ata Sys­
tem  (NA SS/CD S) (NHTSA, 1995). T he first stage o f  the de­
sign com prised 24 prim ary sam pling units (PSUs) em ployed 
by NASS/CDS, six each in  the N ortheast, South, W est and 
M idwest regions. T he second stage com prised a total o f 46 
police ju risd ic tions: 11-1:2 per region. A t the third stage, 
square grids with sides roughly equal to  1 m ile w ere super­
im posed on the sam pled jurisd ic tions and then random ly 
sampled to obtain the requisite nu m b er o f  squares (this p ro ­
cedure was m odified for areas w ith  low  road density). O nce 
a square was chosen, the survey w as conducted  at tire first 
safe area found in V by the survey team  leader. D river selec­
tion represented the final stage; the firs t driver w ho ap­
proached the site after an interview er becam e available was 
stopped for the next interview . F ield operations w ere co n ­
ducted on Friday and Saturday nighcs during two 2-hour pe­
riods at separate sites: at one site  betw een 10 pm  and 
midnight, and at the other tierweeD 1 am  and 3 am. D am  from 
the 96NRS is only re p re se n ta tiv e ^ / locations and periods 
when drinking and driving is m ost prevalent, (i.e., not o f  all 
times or roadways in the 43 contiguous stales).

W e adjusted d river sam pling w eights from  the 96N R S for 
nonrespondents, and used the adjusted  w eights to approxi­
mate the statistical distribution o f  d rivers on w eekend nights 
(exposure), by gender, age (16-20, 21.-34 and a  35) and % 
BAC (0 .000,0 .001-0 .019, 0 .020-0.049, 0 .050-0.079. 0.030- 
0.099, 0.100-0.149 and 0.150-0. F or details on nonresponse 
adjustments, see Lcaina et aL (1999) and Zador ct al. (in press).

Data on drivers in fatal crushes. T he Fatality A nalysis R e­
porting System  (PARS.) is  a census o f all fatal m otor vehicle 
crashes that occur on  public trafficw ays in the U nited States 
and result in a fatality within 30 days. A lthough FA R S  is 
m aintained by N H TSA  o f the U .S. D epartm ent o f T rans­
portation, the data io FARS are obtained through cooperative 
agreem ents with agencies in each sta te ’s governm ent and are 
m anaged by regional contracting o fficer’s technical rep re­
sentatives located in the 10 N H TSA  regional offices. F or ba­
sic data elem ents associated w ith a fatal vehicle crash, 
reporting is usually o f  very high quality  with relatively few 
missing values, how ever, there is one exception: even in re­
cent years, BACs w ere not available for many drivers in­
volved in fatal crashes. To deal with this problem , N H TSA  
has em ployed a statistical m ethod since the early 1980s for 
im puting m issing BA Cs (Klein, 1986). M ore recently, the 
m ethod o f  m uluple im putation (R ubm . 19S7) was adopted to 
handle the problem  o f m issing BACs on FARS (R ubin e l al..

1999). U nder m ultiple im putation , each m issing value is re­
p laced by a small num ber o f  im puted values (10. in thc pre­
sent ease) that arc generated by a statistical procedure 
designed to reflect the statistical p roperties o f  the m issing 
driver BACs. W e used the 10 com plcte-daia versions of 
FAR S in our statistical analyses. N o te  that, although the data 
files for the m ultiple im putation  m ethod are available, 
NH TSA  is not yet using the m ultiple im putation m ethod for 
its published alcohol estim ates. T he sam e m ethod used in 
previous years is to be used fo r the 1998 F (S estim ates.

W e selected drivers o f four-w heel p u w  er vehicles w ho 
w ere 16 years o f  age and over and  w ere . volvcd in fatal 
crashes during 1995 or 1996 in 1 o f  the 48 contiguous slates 
(N H TSA , 1995-96). T he crash had to have occurred on a 
w eekend night in a county w ith a 1990 population  o f  at least- 
20,000; outside o f  special ju risd ic tio n s ; and on a paved road 
that w as not classed as an in terstate , other urban freew ay or 
expressw ay. There were on ly  tw o no tab le differences be­
tw een the exposure and the crash  screening  criteria, and both 
w ere disregarded to increase the sam ple size fo r drivers r e ­
tained for the analyses. F irst, w e accepted  crashes that oc­
curred between m idnight and I a m ,  since those crashes w ere 
excluded from thc exposure sam ple only co perm it the survey 
team  to change location, and not because  B A C  distribution 
between m idnight aod 1 a m  w as though t to be different. Sec­
ond, we did not restrict c rashes to  the w eekend nights during 
w hich thc surveys w ere conducted . Including w eekend 
nights for Ihe w hole year increased  sam ple si2es alm ost ) 2- 
fold and introduced no substantial d ifference in the distribu­
tion o f  driver BA C s since driveT B A C s varied  little between 
the survey period and the rest o f  the year. W e classified  the 
drivers m eeting these selection criteria  by the num ber o f  
crash-involved vehicles (one, tw o, ajid any  num ber o f vehi­
cles) and by whether the d river w as ju s t involved in thc crash 
or w as also fatally injured in the crash . W e thus defined six 
d river groups for analysis: drivers fatally in jured  in  sing le­
vehicle crashes, d rivers invo lved  in fatal singlc-vehiule 
crashes, drivers fatally injured in tw o-vehicle  crashes, dri­
vers involved in fatal tw o-vehicle crashes, drivers fatally in ­
ju red  in a m otor-vehicle crash and d rivers involved in a fatal 
m otor-vehicle cra.Vu, V c  "Classified the six  groups o f  driver 
fatalities and involvem ents by  gender, age group and BAC, 
in the sam e way wc classified  the exposure sample.

Statistical methods

Using odds ratios and logistic regression lo estimate rel­
ative risk. Follow ing Z ador (1991), we base our m ethods on 
the intuitive notion that com parisons betw een the frequency 
distribution o f  fatal-crash involvem ent by gender, age and 
B A C , and the frequency distribution  o f  roadside exposure by 
gender, age and BAC, can provide a good yardstick for m ea­
suring  the effect o f these factors on thc relative likelihood o f  
fatal-crash involvem ent per un it o f driving exposure. Since 
the 96NRS did not provide a national estim ate for total m iles
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T a b u : 2. Lo g i S(;C regromion coefficients in model;, for rnV o f  driver f s u l i i iM  and driver involvement in iin g lc -v e tiic le  crashes, in iw o-vchiclc crashes and 
in i l l  crashes as n function o f v a r in b le / '^ jl£ e . gender and interaction! o f age, gender nnd 5 AC. Dam from  t)\e 96K RS and the 1995-96 FARS.

Vtriuhlu P.irnrocicr

Single- vehicle CTJIhCI Tw-vehicle cnuhei All CtBihC!

faialhici Involvement! Paulines Involvement! Fmnlulo Involvement
A je  16-20 Coefficient* -1 3 4 7 -0 .572 -2 .184 -0 .873 -1.077 0.0B5

SE 0.072 0.063 0.060 0.057 0.065 0.057
Age 21-34 Coefficient -2 .3 5 2 -1 .205 -2 .643 - I . I S 7 -1.654 -0.331

SE 0.042 0.026 0.051 0.034 0.036 0.025
Age 35+ Coefficient -2 3 4 0 -1 .656 -2.425 -1.291 -1.672 -0.591

SE 0.043 0.039 0.037 0.036 0.036 0.039
Ferrmle Coefficient -0 .580 -0 .5 0 9 -0 .065 -0 .265 -0.351 -0 .3 5 6

SE 0.069 0.053 0.054 0.043 0.053 0.042
BAC c .0 1 9 . ape 21+ Coefficient -2.B6I -1 ,8 8 9 -1 .593 -2 .0 0 4 -2.031 -1 .925

SE 0.375 0.126 0.(21 0.134 0.137 0.106
DAC«, igc 16-20 Coefficient 0.044 0.039 0.032 0.031 0.041 0.035

SE 0.007 0.006 0.005 0.005 0.006 0.005
B A C  a^e t6 -20 .1cm ale Coefficient -0 .0 1 4 -0 .015 -0 .006 -0 .0 1 5 -0 .016 -0.016

SE 0.006 0.005 0.006 0.005 O.OCI6 0.005
B A C  age 21-34 Coefficient 0.029 0.024 0.023 0.019 0.026 0 0 2 0

SE 0.001 0.001 0.001 0.001 0.001 0,001
BAC, age 35+ Coefficient 0.027 0.024 0.020 0.018 0.023 0.020

SE 0.001 0.001 0.001 0.001 0.Q0J 0 .0 0 1 ‘

Model diagnostic
Heterogeneity factor 1.6979 1.7774 1.8783 3.3159 2.0918 3.7070
M ax-rescaled J8 0.6844 0.4935 0.6524 0.3142 0.5297 0.3171
H-L goodnc.«-of-fli, p 0.1998 0.6806 0.0317 0.0001 0.4008 0.0002

’ Norm ality o f  residuals,/? 0.2813 0.0606 05701 0.4175 0.2189 0.0165

"BAC represent/; dnver BAC as a continuous variable.
*A positive (negative) param eter indicates thui variable and risk change in the sume (opposite) direction!.

was adequately represented by (be models in Table 2 for 
three of the driver groups: driven involved in a fatal single- 
vehicle crash, drivers killed in a single-vehicle crash and dri­
vers killed in any vehicle fatal crashes. While the 
Hosmcr-Leraeshow test statistic (p = .032) rejected the hy­
pothesis of model fit for fatally injured drivers in two-vehi­
cle crashes, the regression model explained 65% of aJI 
explainable relative risk variation, and the standardized Pear­
son residuals were normally distributed. Overall, we deem 
model fit acceptable for driver fatalities in -two-vehicle 
crashes. In contrast, thc models performed poorly for the two 
remaining driver groups— drivers in fatal crashes involving 
two vehicles or drivers in fatal crashes involving any number 
of vehicles.
W e  explored, in considerable detail, (he way our models 

bioke down for fatal two-vehicle crashes. W e  examined 
model fit statistics for the models in Table 2 and for several 
other model specifications, including specifications obtained 
by stepwise regression (for a summary of results for a f e w  of 
the dozens of models that were examined, sec the Appendix). 
The results showed clearly that sober driver involvement in 
two-vehicle crashes is not closely related to driver involve­
ment at positive BACs, and we discovered that only llic in­
clusion of indicator variables representing overall sober 
driver risk, and sober driver risk by age and gender, would 
produce acceptable model f i t .  This'r e s u lt  was. in fact, i io i  loo 
surprising— for two reasons First-.-in crashes involving more 
than u single vehicle, some drivers may he innocent (and

probably sober) victims whose vehicles were struck by a 
high B A C  at-fault driver. Second, in multivehicle crashes, 
crash configuration and vehicle occupancy become impor­
tant determinants of relative risk. However, we decided not 
to use regression models that included sober driver risk vari­
ables (e.g., main effect for 2cro BAC, zero B A C  by age in­
teraction, etc.; see Appendix) because it was not clear how 
these models can be used to estimate relative risk with B A C  
= 0 as thc. baseline. Therefore, relatively poor model Fit 
notwithstanding, we believe that thc relative risk estimates 
presented from the mode] parameter estimates in Table 2 
provide reasonuble, albeit conservative, approximations of 
the true relative risk, even for driver involvement in multi- 
vehicle fatal crashes. Additional research will be needed to 
improve model fit for these driver groups.
Table 3 shows model-based estimates for factor of pro­

portionate increase in relative nsk associated with an in­
crease of 0.029c in 13 AC level for each driver group, by age 
and gender. Of noteworthy mention, it was estimated that 
each 0.02 percentage point increase in the B A C  of a driver 
with a nonzero B A C  more than doubled thc risk of receiving 
a fatal injury in a single-vehicle cush among male drivers 
aged 16-20, and nearly doubled the comparable risk among 
thc other driver groups. Proportionality factors were esti­
mated from age-specific regression coefficients of B A C  in 
Table 2, except lliat for female drivers aged lb-20 die esti­
mates were adjusted for thc effect of being female For the 
relative risk estimates in subsequent tables, relative nsk was
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In general, the pattern o f  results for the other driver groups 
was quite sim ilar to the p a t te ^ ^ e s c r ib e d  above (see Zador 
e t al., in press). T here arc two m ajor d ifferences am ong the 
other driver groups: ( I)  F o r fatally  injured drivers, relative 
risk increased m ore slowly w ith increasing B a C in two- 
vehiclc than in sing le-vehicle crashes. A s indicated earlier, 
this was to be expected  since in m ultivehicle faiui crashes 
som e involved d rivers w ere  likely to he no m ore than m ar­
ginally at-fault. (2) Since m ost fatally injured drivers were 
killed in a  single-vehicic o r m a  tw o-vehicle crash, the over­
all rate o f  increase in relative risk  was bracketed  by the rates 
o f  increase for single-vehicle and tw o-vehicle crashes.

Discussion

Confiimaion,' findings

This study generally  confirm ed that the relative nsks o f  fa­
tal injury and fatal crash involvem ent increase steadily with 
increasing d river B A C  w ith in  each o f  the  six driver age and 
gender groups studied. T he only exception  w as that am ong 
drivers 21 arid over, relative risk  w as low er at near-zero pos­
itive BAC than a t zero BAC. T he classic Grand Rapids study 
by B orkenstcin et aL (1974) found a sim ilar “dip" in thc nsk  
curve. Hurst (1973) show ed that contro lling  self-reported 
drinking frequency  e lim inates thc G rand Rapids dip. The 
custom ary in terpretation  o f  thgjje^ resu lts is that the anom ­
alous dip probab ly  results frejg). d iffering  alcohol tolerance 
betw een crash-involved and noncrash-involvcd drivers. 
Since drinking frequency data were no t available in our 
study, we were unable to estim ate risk curves by drinking fre­
quency. W ith few  exceptions, relative risk  w as found to de­
crease with increasing d river age at every B a C level, for 
both men and w om en— a find ing  that extends sim ilar age 
trends reported fo r m ore m oderate B A C s by Z ador (! 991)

The current study  also confirm s thc substantially  higher 
relative risk  for involvem ent in a single-vehicle crash o f  
young drivers at a zero B A C  as prev iously  reported by May- 
hew et al. (1986). In addition, fem ale drivers exhibited sub­
stantially low ci relative risk than m ale drivers o f the sam e 
age. To a som ew hat lesser extent, both  se ts nf findings were 
aLso true for m ost o f the o ther five d river groups studied.

In this study, low er and upper 95%  confidence bound e s ­
timates for relative n sk  as a  function  o f d river BAC take intu 
account both thc sam pling variation o f  the roadside driver 
exposure sam ple and the effect o f m ultip le  BA C im putations 
perform ed by R ubin and S ch aflc r (1998) for N HTSA. Not 
Surprisingly, relative risk confidence in tervals arc wide (e.g.. 
lower and upper confidence bounds w ere 16.5 and 164 for 
m ale drivers ages 16-20 killed in sing le-veh ic le  crashes with 
a BAC between 0 .08%  and 0 .10% ; ihcsc relative risk esti­
mates apply to B A C  range m idpoints at 0 .09% ). We note that 
the width o f  95%  confidence tiM ervals increases with in­
creasing BA Cs for maihcm aticfll,treasons (both relative risk 
and its cnnfidcnec hounds depend exponentia lly  on the coi-

rcsponding logistic regression param eters). W e also note 
that, allow ing for com parab le variation in prior estim ates, thc 
relative risk estim ates presented here ate largely in line with 
estim ates published elsew here. (Relative risk estim ates pre­
sented in this artic le  d iffer in several ways from sim ilar esti­
m ates in Z ador (1991 j. In die earlier srudy, die baseiine BAC 
group  w as defined to include dnvers at or below  a BA C of 
0 .0 1 %. age groups and B A C  groups were defined differently, 
d river fatalities w ere included from  only 29 states with low 
rates o f  m issing B A C :, m issing B ACs were Dot im puted, and 
thc num eric BAC values were not used in analyses except to 
classify  drivers,)

N e w  fin d in g s

T his is the first study that estim ated relative risk from  
com patib le data sources using the same m ethods fo r six 
groups' of drivers invo lved  in fatal crashes dial were defined 
by  the num ber o f  crash-invplved vehicles and by w hether the 
d river was only  involved or also fatally injured in  the crash. 
D rivers k illed in single-vehicle crashes are o f  particular in­
terest for assessing the pure effect o f drink-driving because 
in single-vehicle Crashes: (1) d river fault is not shared, (2) 
crash  configuration is less o f  a factor, (3) vehicle occupancy 
is not relevant and (4) the seating  position o t the fatally in ­
ju re d  occupant is fixed. In tw o-vehicle crashes, the possibil­
ity that fault m ay be split betw een iwo drivers, one or both o f 
w hom  m ay have a (possibly different) positive BA C. w ould 
seem  to m ake it d ifficult to estim ate thc p-.re effect o f B A C  
on crash risk. It was till th.e m ore gratifying to find that the 
re la tive  risk o f a fatal d river in jury  depends on driver B a C  
in alm ost thc sam e w ay for single-vehicle crashes and two- 
vehicle, crashes. p rov ided  that the. relative risk model of rwo- 
vehicle crashes statistically  accounted for die possible roles 
o f  not at-fault sober d rivers (see A ppendix), In this study, we 
focused on the general effect on relative risk o f a positive dri­
ver BAC, rather than on its pure effect. O ur m ain statistical 
m odel for estim ating  relative risk did not. therefore, adjust 
relative risk estim ates fo r the overreprescniation o f  sober 
(probably  not-ai-fault) drivers. C onsequently, the model wc 
used in  th is study appears to have generally underestim ated 
the pore effect o f positive driver B a C  on relative rivk, except 
for drivers in single-vchiclc crashes.

A s noted earlier, this study confirm ed that relative risk and 
d river age arc inversely  related at every BAC. However, 
som ew hat surprising ly  and in part contrary to Zador (1991), 
w e also found that for the 16-20 age group, women had lowci 
relnii'-'urisk than m en at every BAC. F or BACs o f 0.02%  and 
over, this Inwer rulunve risk wus roughly com parable to rel­
ative risk am ong adult drivers aged 21 to 34— an im portant 
finding because o f  the increasing nighqim e presence of 
young  fem ale drinking drivers ubscrved in ihe 96NRS Thai 
most rccenr survey found m ore, although not significantly 
inure fem ale than m ale drinking drivers in the 16-20 age 
group. Perhaps the low er relative risk  eould be attributed to



Z A D O R  E T  A L . 3 9 5

surprising that, in every age gioup, the regression coeffi­
cients o f  B A C  for d river involvem ent in fatal tw o-vehicle 
crashes arc substan tia lly  higher in the model that incorpo­
rates a zero-B A C  term  than in the corresponding model that 
does not (this finding is actually a  m athem atical consequence 
o f  the fact that zero-B  A C coefficients are alw ays positive). It 
is surprising, how ever, that in  every age group thc regression 
coefficients o f  B A C  in the model for driver involvem ent in 
fatal tw o-vehicle crashes that incorporates a zero-B A C  term 
are only sligh tly  sm aller than sim ilar age-gioup regression 
coefficients fo r fatally injured drivers in singlc-vehicle 
crashes. T his suggests that positive BA C affects single-vehi­
cle fatalities and iw o-vehiclc crash involvem ent to roughly 
the som e extent, provided that not-at-fault sober drivers arc 
suitably accounted  for. H ow ever, until confirm ed by addi­
tional research , th is finding m ust be considered m ore as a hy ­
pothesis than a defin itive conclusion. Note, how ever, that 
sim ilar suggestions w ere also  m ade in Zador (1991).
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F a t a l  M o t o r  V e h i c l e  C r a s h e s
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Objectives. This study was under­
taken to determine whether reduc­
tions in alcohol-related fatal crashes 
following adoption of 0.08% legal 
blood alcohol limits were indepen­
dent of general regional trends.
•• Methods. The first five states 

that lowered legal blood alcohol 
limits to 0.08% were paired with five 
nearby states that retained a 0.10% 
legal standard. Within each pair, 
comparisons were made far thc maxi­
mum equal available number of pre- 
and postlaw years.

Results. States adopting 0.08% 
laws experienced 16% and 18% 
relative postlaw  declines in thc pro­
portions of fatal crashes involving 
fatally injured drivers whose blood 
alcohol levels were 0.08% or higher 
and 0.15% or higher.

Conclusions. If all states adopted 
0.08% legal blood alcohol limits, at 
least 500 to 600 fewer fatal crashes 
would occur annually. (Am J  Public 
Health. 1996:86:1297-1299)

Introduction
In 1994. 16 589 people died and 

nearly 297 000 persons were injured in 
alcohol-related traffic crashes.1 Several 
different types of studies have reported 
that driver impairments begin at blood 
alcohol levels well below the 0.10% legal 
standard in most states. Experimental 
laboratory studies have shown that at 
0.08%. a level reached by a 150-lb person 
consuming four drinks an hour on an 
empty stomach, there is reduced periph­
eral vision, poorer recovery from glare, 
poor performance on complex visual 
tracking, and reduced divided attention 
performance.1 Driver simulation and road 
course studies have revealed poor parking 
performance, impaired driver perfor­
mance at slow speeds, and steering inaccu­
racies": roadside observational studies 
have identified speeding and breaking 
performance deterioration.'* A  national 
comparison of drivers in single-vehicle 
fatal crashes with drivers not in fatal 
crashes but stopped at roadside surveys 
indicated that C3Ch 0.02% increase in 
blood alcohol level nearly doubles the nsk 
of fatal crash involvement. In all age and 
sex groupings, the fatal crash risk at a 
blood alcohol level of 0.05% to 0.09% was 
ai least nine times greater than that at 
zero blood alcohol.5

To reduce alcohol-related fatal traf­
fic crashes. 14 states have lowered the 
legal blood alcohol limn from 0.10% to 
0.06%. Johnson and Walz4 monitored six 
different measures of driver involvement 
in jlcohol-relatcd fatal crashes in thc first 
rise states to adopt 0.08% lows. Nine of 
the 50 pre- to postlaw compansons identi­
fied •.uustically significant decreases. H o w - 

ever, comparison areas were not included 
to assess whether the postlaw declines 
were independent of general regional 
trends. Thus, this study was undertaken to

a«e« whether, relative to nearby states, 
states adopting a 0.08% legal limit experi­
enced a reduction in the proportion of 
fatal crashes involving (1) fatally injured 
drivers with blood alcohol levels of 0.08% 
or higher and 0.15% or higher, and (2) 
any driver with a blood alcohol level at 
0.08% or higher and 0.15% or higher.

M ethods
Prior to 1992, five states had lowered 

thc legal blood alcohol limit from 0.10% 
to 0.08%: Utah (August 1983). Oregon 
(November 1983), Maine (August 1988), 
California (January 1990). and Vermont 
(July 1991). Each of these states was 
paired with a nearby state that retained a 
0.10% legal limit. Within each pair, com­
parisons were made for the maximum 
equal number of available pre- and postlaw 
years. Thus. Utah was compared with 
Idaho from August 1976 to July 1991. 
Oregon with Washington from November 
1976 to October 1991, Marne with Massa­
chusetts from August 1984 to July 1993, 
California with Texas from January 1986 to 
December 1993, and Vermont with New 
Hampshire from July 1990 to June 1993.

To minimize potential bias resulting 
from variation in testing policies, the 
analysis initially focused on fatally injured 
drivers with blood alcohol levels of 0.08% 
or greater. During thc analysis period, 
blood alcohol test results were available 
from the US Fatal Accident Reporting 
System for 81% of fatally injured drivers
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Sciences Department and ihe Department of 
Epidemiology and Biosiaiistics. Boston Univer­
sity School o f Public Health. Boston. Mass.
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TABLE 2 — P ro p o r t io n  o f F t t t l  C r a s h e s  w ith  a  F a ta lly  In ju red  D riv e r W h o s e  B lo o d  A lcoho l W a s  0 .1 5 %  o r  M ore. B e fo re  a n d  A fte r  | 
t h e  P a s s a g e  o f O.OB% L egal B lo o d  A lc o h o l L im its in  5  S ta te s

0.08%  Law  S ta te s  and 
C om panson  S ta te s

Proportion Delore 
0.08% Law  (n)

Proportion after 
0 .08%  Law  (n)

% C h ange  in 
Proportion (HR -  1)

Ratio  o f RRs 
(95% Cl)

O regon (0.08%) 
W ashington

0 .2 2  (992/4455) 
0 .20  (1266 /6 184 )

0 .18 (7 6 9 /4 18 6 ) ' 
0 .2 1 ( 115 8 /5 3 9 0 )

- 1 7 %  (0.83) 
+ 5 %  (1.05)

0 .79  (0 .70 , 0.88)

Utah (0.08%) 
Idaho

0 .10  (220/2252) 
0 . 1 1  (232/2057)

0 .12 (2 4 5 /2 0 8 5 )  
0 .15  (265 /1773 )

+2 0%  (1.20) 
+ 3 3%  (1.33)

0 .9 1 (0 .72 . 1 , 1 5 )

Maine (0.08%) 
M assach u se tts

0 .19 ( 19 8 / 10 2 4 )
0 .15 (4 9 3 /3 2 4 1)

0 .15  (143 /942) 
0 . 15  (4 18 /2703 )

- 2 1%  (0.79) 
+ 2 %  (1.02)

0 .77  (0 .6 1,0 .9 7 )

California (0.08%) 
T exa s

0 . 16  (3009/19370) 
0 . 15  ( 17 8 0 /1 19 2 4 )

0 .14  (2 29 1/ 16 2 78 ) 
0 . 16 ( 18 0 4 / 10 9 6 1)

-9 %  (0 .9 1) 
+  10%  ( 1 .10 )

0 .82  (0.76. 0.89)

Vermont (0.08%) 
New  H am psh ire

0 .19 (3 6 /18 6 )
0 .17 (4 8 /2 8 0 )

0 .19  (3 4 / 18 1)  
0 .14  (30/222)

- 3 %  (0.97) 
- 2 1%  (0.79)

1 .2 3  (0.68. 2 .23)

O verall law  e ilect 0 .82  (0 .77 . 0.87)

Nora. R R  -  rotative rtsx: C l -  confioenco rmerva).

Second, unlike previous studies, this 
analysis included comparison states to 
control for regional fatal crash trends.

Third, 0.08% law states may have 
been more concerned about alcohol- 
impaired driving and more responsive to 
legislative initiatives to reduce the problem. 
They were more likely to have other 
stringent laws that have been shown to 
reduce alcohol-related fatal crashes. All 
0.08% law states had criminal per se laws in 
effect prior to thc study, compared with 
only two comparison states: Texas and 
Vermont. The comparison states of Idaho 
and Washington introduced cruntnal per se 
laws during thc study. It is likely that the 
0.08% law effects were independent of 
criminal per sc laws. Before thc 0.08% law. 
reductions in alcohol-involved fatal crashes 
were seen both in pairs of states where both 
0.08% law states and comparison states had 
cnmtnaJ per sc legislation throughout the 
srudv and in pairs where comparison states 
adopted thc law during the study period.

All five 0.08% law states also had 
administrative licence revocation laws 
during the study, three of which were 
implemented within l year of the state's 
0.08% law. Administration licence revoca­
tion laws have been associated with 5% 
declines in fatal crashes.0 Among thc 
control states, only New Hampshire had 
this law during thc study period. This 
restricted our ability to separate the 
effects of 0.08% legislation from adminis­
trative licence revocation laws. Maine was 
the only 0.08% law state to implement an 
administrative licence revocation law prior 
to the study period and hence the only 
state where post-0.08% law reductions in 
alcohol-involved fatal crashes could be

clearly separated from the effects of 
administrative licence revocation laws 
passed during the study period.

Finally, this analysis focused only on 
fatal crashes. Studies of other traffic laws 
indicate that the magnitude of their 
impact can be influenced by accompany­
ing educational and enforcement ef­
forts. I(M: Studies of 0.08% laws are 
needed that not only assess the laws' 
impact on fatal crashes but also measure 
how effectively the laws are implemented.

On balance, thc results of this study 
suggest that 0.08% laws, particularly in 
combination with administrative licence 
revocation, reduce the proponton of fatal 
crashes involving drivers and fatally in­
jured drivers with blood alcohol levels of 
0.08% or higher and 0.15% or higher. 
This legislation warrants consideration in 
other states. □
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L ow ering  S ta te  L e g a l B lo o d  A lco h o l L im its to .08% :  
T he E f f e c t  on  F a ta l M otor V eh ic le  C ra sh e s
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D I S C U S S I O N

❖ H ig h  l e v e l s  o f  b lo o d  a l c o h o l  t e s t in g  o f  fa ta l ly  

in ju red  d r iv e r s  f a v o r s  a c c u r a c y  o f  t h e  r e s u lt s :

- 8 8 %  o f  fa ta l ly  in ju red  d r iv e r s  in .0 8 %  

s t a t e s
- 7 5 %  in c o m p a r i s o n  s t a t e s

♦  T e s t i n g  l e v e l s  w e r e  t h e  s a m e  in p r e  a n d  p o s t  

la w  y e a r s



L o w erin g  S ta te  L e g a l B lo o d  A lco h o l L im its to .08% :  
T he E f f e c t  o n  F a ta l M o to r V eh ic le  C ra sh e s

R E S U L T S

♦  O v e r a l l  .0 8 %  L a w  s t a t e s  e x p e r i e n c e d  a  

s t a t i s t i c a l ly  s ig n i f i c a n t  1 6 %  r e la t iv e  p o s t - la w  

r e d u c t io n  in t h e  p r o p o r t io n  o f  fa ta l  c r a s h e s  

in v o lv in g  fa ta l ly  in ju red  d r iv e r s  a t  .0 8 %  or  

h ig h e r  a n d  a t  .1 5 %  a n d  h ig h e r

♦  F o u r  o u t  o f  f iv e  .0 8 %  L a w  s t a t e s  s h o w e d  a  

r e d u c t io n  r e la t iv e  to  c o n tr o l  s t a t e s  in t h e  

p r o p o r t io n  o f  fa ta l  c r a s h e s  w ith  fa ta lly  injured  

d r iv e r s  a t  B A C ’s  .0 8 %  o r  h ig h e r  a n d  .1 5 %  o r  

h ig h e r



P e r c e p t i o n s  o f  M a s s a c h u s e t t s  A d u l t s  A g e  2 1 +

%  W h o  D r o v e  a f t e r  4  o r  M o r e  D r i n k s  A c c o r d i n g  t o  S i n g l e  D a y s  

H i g h e s t  A l c o h o l  C o n s u p t i o n  i n  t h e  P a s t  M o n t h
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10+ Drinks
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After 
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(N=1000)

Consumed 
4 or Less 

Drinks
• After the .08% law there w ere declines in the proportions of persons who drove after 4+ 

drinks am ong light and heavy drinkers.

Sou rce : M assachusetts G ove rn o r's  Highway Sa fe ty  Bu reau  1 99 3  and  1 9 9 6  Statew ide Te lephone Survey
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H 1393 
Before 
.08% 
(N=1898)

□ 1996 After 
.08% 
(N=1Q00)

P e r c e p t i o n s  o f  M a s s a c h u s e t t s  A d u l t s  A g e  2 1  +

O n e  C a n  D r i n k  4  o r  M o r e  D r i n k s  a n d  D r i v e  S a f e l y  A c c o r d i n g  

t o  S i n g l e  D a y s  H i g h e s t  A l c o h o l  C o n s u p t i o n  i n  t h e  P a s t  M o n t h

• T h e  proportion o f drivers who believed they could drink 4+ drinks and drive safely declined  

after the .08% law in all but the very heaviest drinkers

Source: Massachusetts Governor’s Highway Safety Bureau 1993 and 1996 Statewide Telephone Surveys
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■ 1993 
Before 
.08% 
(N=1898)

□ 1996 
After 
.08% 
(N=1000)

B e l i e f s  o f  M a s s a c h u s e t t s  A d u l t s  A g e  2 1 +

B e f o r e  a n d  A f t e r  t h e  l e g a l  B A L  w a s  L o w e r e d  

f r o m  . 1 0  t o  . 0 8 %

Can Drink 
4+ Drinks 
and Drive 

Legally

Can Drink 
4+ Drinks 
and Drive 

Safely
• Af ter  the .08% law, there were  decl ines in the proport ion of dr ivers who  bel ieved they could dr ive safely 
and legal ly af ter 4 or more drinks.
Sou rce : M assachusetts G ove rn o r ’s Highway Sa fe ty  Bureau 1993  and 199 6  S tatew ide Te lephone Surveys



Point: There could have been other reasons than the .08 law for the declines in fatally injured 
drivers with BACs J> .08 and .15 in these five .08 states. Were these other factors 
controlled for?

Counterpoint: All factors that could have accounted for the .08 effects were not controlled for.
This is impossible to do-in real world evaluations of this kind. For example, all 
.08 states had ALR laws in effect during the study while only one of the 
comparison states had ALR. Indeed, there may have been other factors that 
contributed to the decline in the .08 states other than the law itself.

On the other hand, some things were controlled: any regional effects (economy, 
etc) by using neighboring states; any urban/rural/population effects by using 
states with similar populations; any BAC testing rate effects by using states with 
high BAC testing rates.

Point: Two .08 states (UT and VT) actually had increases in the proportion of fatally injured
drivers with BACs J> .08 in the before and after analyses. If .08 is so effective, why did 
this happen in two out of five states?

Counterpoint: It could be stated that if it weren't for the .08 law, those increases may have been 
greater. In most analyses of this nature, there will be states that do not show the 
desired effect (e.g. it happened in all of our MDA 21 studies) for one reason or 
another. The .08 law may not have been publicized or enforced as much. What 
is important is the cumulative effect of the five states, and that was a significant 
decrease. Similar findings occurred in NHTSA’s analyses of ALR states and 
MDA 21 states in determining their effects. The overall effect in those studies, 
however, was also positive.

ABI Criticisms

ABI: “According to their research, in 1992 blood alcohol tests were available in 31 % of all
fatal accidents. We find that number to be unusually high because according to NHTSA. 
the BAC testing levels were nearly half of what MADD Incorporated claims they were."

Answer: The Hingson study states that “During the analysis period, blood alcohol test
results were available from the US Fatal Accident Reporting System for 81% of 
fatally injured drivers in the study states."

Hingson’s statement is correct. ABI is talking about BAC tests ori_all drivers in 
all states being less than 50%. Hingson is talking about BAC tests on fatally 
injured drivers from the 10 states during the study period.



WHY .08 BAC ?
~~ ife  a lcoho l leve ls  shou ld  b e  set by health experts , not the lobby fo r H ooter’ s  and Hamah's. T he  

„u tenberg -[D eW ine]-Low ey am endm ent isn ’t a  drive toward prohibition, but an  uphill push toward 
health consensus." -  The Wall Street Journal, September 9,1997

"Legislation to low er the BAC  definition o f intoxication to  0 .0 8  percent w ou ld b e  an important 
contribution toward reducing impaired driving on ou r h ighways." — James Hall, National Transportation 
Safety Board

“W hat this bill will do is send  a strong signal that e x ce ss iv e  drinking and  driving d o  not m ix. They 
a re  unacceptab le and will no t be to le ra ted  by soc ie ty . S o  I am  delighted , on  b eh a lf o f the C linton 
Administration, to  endo rse  th is leg islation . And I u rg e  swift p a ssa g e  by the C ong re ss . P res iden t 
Ciinton is ready to sign it today ." — U.S. Secretary of Transportation Rodney E. Slater, October 23,1997

"W e know that drinking, p lus driving, spe ll death  and  d isa s te r...T h e  p rob lem  is b igge r than the 
individual s ta tes ...It ’s  a g ra ve  national p rob lem , and  it tou ches a ll ou r lives. W ith the  p rob lem  so  
clear-cut and the p roven  so lu tion  at hand , w e h ave  no m isgivings abou t this jud ic iou s u se  o f 
fed e ra l power." — President Ronald Reagan, July 18 ,19B4, upon signing the National Minimum Drinking Age bill

“Dm nk drivers a re  d ead ly  th reats no matter w here  they sp eed  o r  w eave  in this country . Y e t a 
driver who is certifiab ly d runk in V irginia can roll to  a “sobrie ty" o f  so rts  m e re ly  by crossing  into 
Maryland. That is a life-th reaten ing inconsistency tha t ex ists a round  the  country b e c au se  the re  is 
no uniform standard  o f  d run kenness  on the road s . T h e re  ough t to  be a  nationa l s tanda rd  [o f d runk 

/ing], and such a proposition is now  b e fo re  C ong re ss , with suppo rt from  a c ro s s  th e  political 
opec tm m ...C ong ress can  bring still better s e n se  to  h ighways by approving a uniform , nationa lly 
understood definition o f  a d ang e rou s  driver." -  The Washington Pos* editorial, November 8.1997

“Lower Th resho ld  fo r D runken  Driving -  the fo rc e  o f  law  nudges p eop le  to drink m o re  responsib ly . 
That’s a critical and little recogn izeu  benefit o f  a .0 8  law. F ou r d rinks in o n e  sta te m ake s  you  no 
le ss  drunk than fou r drinks in another. The abundan t ev idence  ju stifies a nationa l re sp on se ."  -  
The Baltimore Sun editorial, October 25, 1997

“A .0 8  b lood -a lcoho l concen tration  is m ore than enough  to m ake  you  a  haza rd  on  the road , and 
making it the th resho ld  fo r DW I would strengthen the  hand o f  the  po lice on ce  they pull o v e r erratic 
drivers. And that w ou ld m ake  M aryland road s s a fe r ...T h e  nationa l trend is c le a r en ough  -  s o o n e r 
o r la ter M aryland will h ave  th e  tougher DW I s tanda rd . W e  m ight a s  w ell m ake  it s o o n e r , and m ake  
ou r roads that much sa fe r."  — Annapolis Cap/fa/editorial, November 7,1997

"Drunk Driving rem ains a nationa l sham e . D esp ite  p rog re ss  o v e r the  y e a rs , 4 1 %  o f  all m oto r 
veh ic le fatalities -  m o re  than 1 7 ,0 0 0  lives lost -  invo lve a lc oh o l. Y e t th e  cu rren t le g a l BA C  in m ost 
s ta tes is .1 0 , the  h ighest in the  industria l w orid ...[W e] be lieve  enac tm en t o f  S .4 1 2 . . . is  a  n e ce ssa ry  
and important step . Law s which se t the lega l BAC limit a t .0 8  a re  a  n eeded  part o f  the 
combination o f p rog ram s and  policies which must be in p la ce  if we a re  to  win the  fight aga in st 
drunk driving." — Gerald Scannell. President, National Safety Council

, he drunk driving p rob lem  h as not been  so lved  and  will not b e  so lved  until sa fe ty  b ecom es  a  top
priority, not on ly  in W ash ing ton , but in eve ry  sta te ." -  Katherine P. Prescott, President, Mothers Against 
Drunk Driving



•  #
confident o f ou r com pany ’s wholehearted support o f  you r jo int initiative." — Michael Dineen, Vice 

.President, Kemper Insurance 
’ **hy .08 BAC?

.ge three

“T oo  many innocent victims have fa llen  prey to the irresponsib ility o f d rivers w ho .h ave , gotten 
behind the wheel w hen im paired ...[S . 4 1 2 ] shou ld be included in the ISTEA  reau thoriza tion  bill." — 
Stephen Brobeck, Chairman, The Coalition for Consumer Health and Safety

“Y e s  to National D runken  Driving Law  -  C ong ress  u se s  th e  th rea t o f w ithheld funds too  often , in 
ou r opinion, to fo cu s  its will upon sta tes . In this c a se , how ever, th e  s ta te s  w ould m ere ly  be 
required to se t an  intoxication standard that re flec ts re se a rch  on  how a lcoho l a ffec ts driving." -  
Omaha Worid-Horald editorial, October 29,1997

“T h e  S a fe  and S o b e r  S tree ts Act o f  1 9 9 7 ’ would en cou rag e  American d rinkers to b e  m ore care fu l 
ab ou t drinking when they  drive. It would help reduce  the num ber o f  intoxicated d rivers on the 
highways and d e c re a se  the ca rnage from  drunk driving." — George A  Hacker. Alcohol Policies Project 
Center for Science in the Public Interest

“W e  a lready know  that m ore than 1 7 ,0 0 0  lives w ere lo s t in 1 9 9 7  on ou r nation ’s h ighw ays due to 
drunk driving. And we know that law s which a llow  le s s  BAC will s a v e  lives." — Mary Jac Rauh, m.p.h., 
Assistant Director. Rural Health Projects, Inc., Oklahoma

“Complaints from  the b eve rage  industry that the new  limits w ou ld ta rget soc ia l d rinkers and not 
'coholics a re  rid icu lous and dangerous. All that m atte rs is w hether th e  p e rson  behind the  w hee l 
a s  had too  much to drink. W he ther he o r she  is a soc ia l d rinker is irre levan t." -  The Toledo [OH] 

Blade editorial, November 30,1997

“NHTSA has, fo r m any yea rs  recom m ended that s ta te s  adop t a .0 8  BAC standard . The A lliance 
has strong ly supported  this recom m endation . M edical ev idence c lea rly  indicates tha t at .0 8  BAC 
an individual is se riou s ly  impaired and shou ld  not op e ra te  a  m oto r veh ic le ." -  David Farmer, Senior 
Vice President. Alliance of American Insurers

“The NFPA supports y ou r initiative to provide fo r a nationa l standard  to  prohibit th e  ope ra tion  o f 
m oto r veh ic les by intoxicated individuals. According to  N FPA  statistics, an estim ated  5 5 0  civilian 
fire deaths occu rred  la st y e a r in highway veh ic les . M any o f  th e se  a re  cau sed  by m oto r veh ic le  
opera to rs who a re  intoxicated. T here  must be a  s top  to the  irresponsibility that k ills  th ou sand s o f 
Americans each ** — Geonge Miller, President & CEO, National Fire Protection Association

“S . 4 1 2  rep resen ts  a n ecessa ry  s tep  forward in the cam paign  to  educa te  and  su ccess fu lly  de te r 
peop le  from  drinking and  driving and to secu re  the s a fe ty  o f  m otorists , b icyc lists, and  pedestrian s 
on ou r highways and streets . As a society, we m ust m ake  v e ry  c le a r that th e re  is ‘n o  such  thing a s  
a drunk driving accident'" — Patrick Schultz, Trl State Transportation Campaign

“W hen con fronted with a  con troversia l issue, it's som etim es en lighten ing to c on s id e r the m arkup o f 
the two s id es in the  con trove rsy ...O n  one  side a re  th e  p eop le  w ho m ake  and  se ll b o o ze ...O n  the 

ther side a re  governm enta l, sa fe ty and bus iness o rg an iza tion s w hose  in terest lies in reducing the 
num ber o f d ea th s and  injuries on the h ighw ays...[they] fa v o r cutting the lega l BAC  to  .0 8 . ..The ir 
interest a ls o  h appen s to  be the public interest, and the  pub lic po licy they ad voca te  is the right one ." 
— The Times o f Trenton (NJ) editorial, August 21, 1997



PACTS AND MYTHS SURROUNDING THE .08 BAC ISSUE

MYTH: "If you do have one or two beers with a slice of pizza prior to driving home, 
MADD wants you arrested. Social drinking at a tavern would be made nearly 
impossible for most customers, save those with chauffeurs." ~  ABI, Chicago Tribune, 
April 27, 1997

FACT: This claim is completely unfounded and untrue. According to the National 
Highway Traffic Safety Administration, a 170 pound male can drink at least four 12- 
ounce cans of beer, four five-ounce glasses of wine, or four mixed drinks within one 
hour on an empty stomach before reaching .08 BAC. A 137 pound female can drink 
three to four drinks of the same size on an empty stomach before reaching that same 
level, a level at which all driving skills are affected. This is hardly social drinking or just 
a few beers with pizza.

MYTH: "Want to know the difference between .07 and .087 Pardon my language, but if 
I spit in this glass, that would be the amount of liquid needed to go from legal to illegal." 
— Rick Berman, ABI General Counsel, testimony given a t New  Jersey Senate Task 
Force, August 19,1997.

FACT: .08 is four to five drinks in an hour for a 170 pound man and three to four drinks 
in an hour for a 137 pound woman. Thafs not social drinking, nor is it a drop of spit in 
a wine glass. With these types of comments, Mr. Berman spits in the face of drunk 
driving victims. His continuing ludicrous comments and increasingly outrageous 
behavior on behalf of a narrow self serving special interest show not only his lack of 
knowledge about the drunk driving issue but a complete lack of sensitivity for victims.

The real issue is one of intoxication. No matter how many drinks it takes for a person 
to reach .08 BAC, when that person reaches .08, he or she is dangerously impaired 
and is 16 times more likely to be involved in a single-vehicle alcohol-related fatal crash 
tnan a person with a .00 BAC level. At .10, a person is 32 times more likely to be 
involved in such a crash. The real issue isn’t how much alcohol it takes to reach .08. 
The real and more important issue is, at .08 BAC, people are too impaired to be driving 
safely.

MYTH: "MADD's proposal to lower the threshold for drunk driving arrests to .08 BAC 
attacks social drinkers and completely ignores the real problem -  drunk drivers." — ABI, 
PR Newswire article, May 7,1997

FACT: MADD is concerned about the hard-core or habitual drinking driver, but the 
truth is that approximately 85 percent of all alcohol-related traffic fatalities are caused 
by first-time offenders or people who have not re-offended in the past three years.



Our volunteers throughout the nation spend hours trying to pass laws, educate the 
public, support victims, and monitor D ili court cases. Money does not drive our 
mission, saving lives does.

MYTH: "MADD insists drunk driving is on the rise but fails to point out all highway 
traffic fatalities increased by 4 percent Alcohol-related fatalities as a percentage of all 
fatalities stayed virtually the same." — ABI, USA Today, June 19,1997

FACT: In the past, even as all traffic fatalities and miles travelled increased, alcohol- 
related traffic fatalities decreased. In 1995, there were 17,274 alcohol-related traffic 
deaths compared with 16,589 in 1994. This represented the first increase in a decade. 
In 1996,17,126 people were killed in alcohol-related traffic crashes. There was no 
statistically significant change in the percentage of alcohol-related traffic fatalities. 
Alcohol-related traffic fatalities among people ages 15-20 increased for the first time 
since 1990. The nation has reached a plateau in the fight against drunk driving.

Nearly one quarter (3,732) of the 17,126 alcohol-related traffic deaths in 1996 involved 
drivers with BAC levels below. 10. TTiat's 3,732 lives. MADD thinks that's a problem 
worth solving. A .03 BAC law in every state would save an estimated 500 to 600 lives 
each year.

MYTH: "MADD foments fear by claiming every person killed in a drunk driving accident 
is a victim. Yet, according to the Transportation Department, drunken drivers 
themselves account for more than half the fatalities." -  ABI, USA Today, June 19, 1997

FACT: First of all, drunk driving is not an accident -  it is a violent crime. A person 
makes the conscious decision to drink alcohol and then drive. It is no accident.
Second, this outrageous statement is infuriating. The family members and friends of 
people who died while drinking and driving are also victims of this preventable and 
tragic crime. Their lives are also shattered and forever altered by the death of a loved 
one. They too have lost a precious family member. The ABI's discount of these 
grieving victims of the drunk driving problem further demonstrates its total lack of 
compassion. But then, saving lives is not the ABI's goal -  selling alcohol is.

MYTH: "A couple of drinks steadies a person, and might improve someone's driving 
ability." -  Richard Bellshot, Camden County, New Jersey tavern owner, New Jersey  
Senate Task Force Hearing, August 19,1997

FACT: Impairment begins at levels as low as .02. By the time a person reaches a 
BAC level of .08, critical driving skills such as steering, braking, lane changing, 
judgement, and emergency response are definitely impaired.
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MYTH: " .0 8  BAC law s d o  not s a v e  lives. Lowering the lega l BAC  limit will h ave  no 
effect on  d rivers w ho a lre ad y  ignore  the current law ." -  ABI web page, August 1 9 9 7

FACT : In D r. R a lp h  H ingson 's study pub lished last y e a r in th e  American Journal of 
Public Health, .0 8  BAC law s w e re  p roven  to reduce the p ropo rtion  o f  fa ta l c ra sh e s  
involving fa ta lly  in jured d rive rs  w hose  BAC le ve ls  w ere .1 5%  and  h ighe r by 18  percent. 
C lea rly , .0 8  BAC law s a re  a  de te rren t to a ll drinking d rivers , re g a rd le s s  o f  BAC leve l.

MYTH : "By th rea ten ing  to  re v o k e  h ighway funds, the p ro p o se d  .0 8 %  fed e ra l leg is la tion  
w ould fo rce  th e se  s ta te s  to  im p lem ent po licy changes a lre a d y  tu rned  down by the ir own 
leg is la tu res ." -  ABI w eb p age , August 1 9 9 7

FA CT : The S a fe  and  S o b e r  S tre e ts  Act o f  1 9 9 7  aim s to se t a n  illega l BAC limit that is 
s a fe  and  s an e . S c ien ce  h a s  p roven  that d rive rs a t .0 8 %  a re  critica lly  impaired.

In m any s ta te s  w here  .0 8  BAC leg is la tic .i h a s  been  p ro p o sed  and  de fea ted , the  b ills  
h ave ga ined  strong  suppo rt from  the public, the m ed ia and  a  m ajority o f  leg is la to rs . A  
sm all hand fu l o f  le g is la to rs , u nde r p re ssu re  from  the a lc oh o l and  hosp ita lity industries , 
have su cceed ed  in de fea ting  this lifesav ing  leg is la tion .

M YTH : 'T o  study the e ffe c t o f  .0 8%  sta tes , H ingson pa ired  .0 8 %  sta tes with w hat h e  
term ed "nearby" .1 0 %  s ta te s . Inexp licab ly , on e  o f  th e se  "n ea rb y " pairs con sis ted  o f 
C a lifo rn ia  and  T e x a s ...In  short, H ingson's m ethod is flaw ed , the re su lts  do not rep licate , 
and the re  is no e v id en ce  to sugges t that .0 8%  law s h ave  h ad  any  e ffect." -  ABI web 
page, August 1 9 9 7

FACT : 'T e x a s  w as com pa red  with C a lifo rn ia  b ecau se  it is th e  c lo se s t state to C a lifo rn ia  
o f com parab le  p opu la tion  and  num ber o f la rg e  u rban cen te rs . In addition, the 
dem ograph ics a re  c om pa rab le ."  -  Dr. R a lp h  H ingson , 1 9 9 7

'T he  com parison  s ta te s  w e re  se lec ted  on  the b as is  o f  g e og rap h ic  c lo sen e ss , s ize  and  
BAC testing ra tes . T h e s e  w e re  about the on ly  five  s ta te s  (th e  fiv e  sta tes stud ied  in the 
su rvey ) that cou ld  h a v e  b e en  se lec ted  a s  com pa rison s  b a se d  upon  the study crite ria fo r 
matching." -  NHTSA , 1 9 9 7

M YTH : "A d rive r w ho e x c e e d s  the lega l limit by a on e -hund red th  o f a p e rcen t o f b lo od  
a lcoho l re ce iv e s  the sam e  pena lty  as som eon e  driving at tw o o r  th ree  tim es the 
maximum BA C !...T h e  AB I h a s  consisten tly  supported  an e s c a la te d  pena lty  system ." -  
ABI web page, A ugust 1 9 9 7

FACT : W h e th e r a  d runk d rive r k ills s om eon e  while driving im paired at .0 8%  BAC o r  at 
.1 5%  BAC the victim is still ju s t a s  dead . D riving at BAC le v e ls  o f  .0 8%  and h ig he r is 
u n sa fe  and  th rea ten s  the lives  o f Am erica's m otorists . It sh o u ld  be illega l to  d rive  a t .0 8
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G e n e ra l  A c c o u n tin g  O ff ic e
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J u n e  2 3 .1 9 9 9

T h e  H o n o r a b le  J o h n  M c C a in  

C h a ir m a n

T h e  H o n o r a b le  E r n e s t  F .  H o l l in g s  

R a n k in g  M in o r i t y  M e m b e r  

C o m m it t e e  o n  C o m m e r c e ,  S c ie n c e .

a n d  T r a n s p o r t a t io n  

U n it e d  S ta t e s  S e n a te

T h e  H o n o r a b le  B u d  S h u s t e r  

C h a ir m a n

T h e  H o n o r a b le  J a m e s  L . O b e r s t a r

R a n k in g  D e m o c r a t ic  M e m b e r

C o m m it t e e  o n  T r a n s p o r t a t io n  a n d  I n f r a s t r u c t u r e

H o u s e  o f  R e p r e s e n ta t iv e s

In  1997, s o m e o n e  in  t h e  U n it e d  S ta t e s  d ie d  in  an  a lc o h o l- r e la t e d  m o t o r  

v e h ic le  c r a s h  e v e r y  32  m in u te s .  F o r  y e a r s ,  th e  C o n g r e s s  a n d  th e  s ta te s  

h a v e  g ra p p le d  w i t h  a n d  s o u g h t  s o lu t io n s  to  th e  p r o b le m  o f  d r u n k  d r iv in g .  

M o s t  s ta te s  h a v e  la w s  m a k in g  it  i l le g a l  f o r  p e o p le  to  d r iv e  w i t h  a  s p e c i f ie d  

le v e l o f  a lc o h o l  in  t h e ir  b lo o d ,  u s u a l ly  s e t  a t  .10 b lo o d  a lc o h o l  

c o n c e n t r a t io n  ( b a c ) — th e  le v e l  a t w h ic h  a p e r s o n 's  b lo o d  c o n t a in s  1/10 th  

o f  1 p e r c e n t  a lc o h o l.  H o w e v e r ,  16 s t a t e s  h a v e  m o re  s t r in g e n t  la w s  s e t t in g  

th e  l im it  a t  .08 b a c .  In  1998, t h e  C l in t o n  a d m in is t r a t io n  e n d o r s e d  a b i l l  th a t  

w o u ld  h a v e  r e q u ir e d  a l l  s ta te s  to  e n a c t  a n d  e n fo r c e  .08 BAC la w s  o r  fa c e  

r e d u c t io n s  in  f e d e r a l h ig h w a y  fu n d s .  T h e  S e n a te  a p p ro v e d  th is  b i l l ;  th e  

H o u s e  lo o k  n o  a c t io n .

T h e  T r a n s p o r t a t io n  E q u it y  A c t  f o r  t h e  21st C e n t u r y  d ir e c t e d  CAO t o  

e v a lu a te  th e  e f f e c t iv e n e s s  o f  s ta te  .0 8  BAC la w s  in  r e d u c in g  th e  n u m b e r  a n d  

s e v e r it y  o f  c r a s h e s  in v o lv in g  a l c o h o l . 1 T o  a c c o m p l is h  th is  o b je c t iv e ,  w e  

r e v ie w e d  (1) th e  p o l i c ie s  a n d  p o s i t io n s  o f  th e  D e p a r tm e n t  o f  

T r a n s p o r t a t io n ’s  ( d o t )  N a t io n a l  H ig h w a y  T r a f f ic  S a fe ty  A d m in is t r a t io n  

( n h t s a )  o n  .08 BAC  la w s  a n d  o t h e r  d r u n k  d r iv in g  c o u n te rm e a s u r e s  a n d  

(2) s e v e n  p u b l is h e d  s t u d ie s  o n  th e  e f f e c t  o f  .08 b a c  la w s  o n  th e  n u m b e r  

a n d  s e v e r it y  o f  c r a s h e s  in v o lv in g  a lc o h o l ,  in c lu d in g  th re e  s t u d ie s  r e le a s e d  

o n  A p r i l  28 , 1999.

'T h e  T ransporta tion  Equity Act for th e  21 st C en tury  also  d irec ted  us to  study the  effec tiveness o f .02 
BAC laws for drivers under 21 in reducing  the n u m b er and severity  o f  crashes involving alcohol. The 
N ational H ighway System  D esignation Act o f  1995 requ ired  all s ta te s  to  enact and  enfo rce  such  law s or 
face reductions in federa l highw ay funds. H ow ever, a s  agreed  to by y our staff, w e will not ad d ress th e  
im pact or .02 BAC law s, since all 50 s ta te s  and  th e  D istrict o f  Colum bia now  have law s estab lish ing  
BAC levels o f  .02 o r less  for d riv ers  u n d e r 21.

Page 1 CAO/RCED-99-179 Highway Safety and .OB Blood A lcohol Laws
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Figure 1: State B lood A lcoho l "p e r Se" Laws

Note Stales with 08 BAC laws are shown with the year the law became ellective 

Source: GAO s illustration based on inlormation (torn NHTSA.
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Figure 2: A lcoho l Consum ption and B lood A lcoho l Levels
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Source: GAO's illustration based on NHTSA's BAC estimator.

Alcohol use is a significant factor in fatal motor vehicle crashes. In 1997. 
the most recent year for which data are available, there were 16.189 
alcohol-related fatalities, representing 38.6 percent of the nearly 42.000 
people killed in fatal crashes that year. In the states with .08 b a c  laws, 
alcohol was involved in 36 percent of all traffic fatalities, lower than the 
national average and the 39.5-percent rate of alcohol involvement in the
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Figure 3: A lcohol-Related Fatalities, 
1982-97 •

80  P « rco n la g o  o f  a ll fa ta l it ie s  th a t a m  a lc o h o l- ro la to d

Yoar

Source: GAO's illustration based on NHTSA's Traffic Safe ly Facts. 1997

Each state reports, and n h t s a  collects and publishes, data on fatal crashes 
through the Fatal Accident Reporting System ( f a r s ) ,  a comprehensive 
national database of all crashes in which a person dies within 30 days of 
the crash. These data include (1) the number of fatalities that occur in all 
crashes and (2) the number of drivers involved in fatal crashes. FARS also 
includes whether crashes involved drivers who had been drinking. 
However. FARS has limitations regarding alcohol involvement in 
crashes—for example, fewer than half of the drivers at the scene of fatal 
accidents are tested for alcohol. To address the missing data, n h t s a  
developed a statistical model, first used in 1982, to estimate alcohol 
involvement in cases in which data are not available. The model provides 
estimates in three broad categories—sober (.00 BA C ), “low BAC" (.01- .09 
b a c ) .  and “high BAC" (.10 BAC and above).4 Therefore, certain 
questions—such as how many fatal crashes involve drivers w'ith .08 BAC

‘ When caialoguing fatalities in crashes in which more than one driver had been drinking, FARS uses 
die driver widi die higher BAC.

f ’age 7 GAO/RCED-99-179 Highway Safety and .08 Blood A lcohol Laws
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Figure 4: NHTSA’s Reasons W hy A ll 
States Should A dop t .08 BAC Laws

Since 1992, when it first recommended in a report to the Congress that all 
states have .08 b a c  laws, n h t s a ' s  position has changed from urging the 
states to pass .08 BAC laws to favoring that states be required to do so. The 
latter position was embodied in the President’s endorsement of a Senate 
bill entitled the Safe and Sober Streets Act. This bill would have required 
all states to enact and enforce .08 b a c  laws by October 1, 2001, or lose 
5 percent of certain federal highway funds the first year and 10 percent 
each succeeding year. The Senate approved this bill on March 4,1998, but 
the House took no action before the 1 OS*1' Congress adjourned.7

As figure 4 shows, NHTSA has a number of reasons why it believes all states 
should adopt .08 b a c  laws.

• Virtually all drivers are substantially impaired at .08 BAC with regard to critical driving 
tasks.

• The risk of being in a crash increases substantially when a driver reaches .08 BAC. 

•.OB is a reasonable level to set the limit

• The public supports lower BAC limits.

■ Other industrialized nations have 08 or lower BAC laws.

• Lowering the limit to .08 is a proven effective countermeasure that will reduce crashes 
and save lives.

One of n h t s a ’ s  principal arguments for nationwide adoption of .08 b a c  
laws is that the medical evidence of drivers' impairment at that level is 
substantial and conclusive. According to NHTSA. and as shown in figure 5, 
reaction time, tracking and steering, and emergency responses are 
impaired at even low levels, and substantially impaired at .08 BAC. As a 
result, the risk of being in a motor vehicle crash increases when alcohol is 
involved, and increases dramatically at .08 b a c  and higher levels. In 
contrast to n h t s a ' s  position, industry associations critical of .08 BAC laws 
contend that .08 b a c  is an acceptable level of impairment for driving a 
motor vehicle and that these laws penalize “responsible social drinking." 
These associations also believe that .08 BAC laws do not address the 
problem of drunk driving because many more drivers using alcohol are 
reported at the “high” BAC levels (above .10 BAC ) than the lower BAC levels.

’T he Senate  approved  th is bill as an  am endm en t lo  its su rface  tran sp o rta tio n  reau tiio rization  bill. 
H ow ever, these  p rov isions w ere n o t included  in the  H ouse bill an d  w ere  not included in the final 
v ersion  o f  the T ran sp o rta tio n  Equity  Act for th e  21st Century

Page 9 C A O /R C ED -99I79  Highway Safety and .08 Blood A lcohol Laws
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May 1998, the NHTSA Administrator stated, ‘The traffic safety 
administration is aware of four published studies, — [and] each study has 
shown that lowering the illegal blood alcohol limit to .08 is associated with 
significant reductions in alcohol-related fatal crashes.” In a fact sheet 
distributed to state legislatures considering these laws, n h t s a  stated that 
the agency's “analysis of five states that lowered the b a c  limit to .08 
showed that significant decreases in alcohol-related fatal crashes occurred 
in four out of the five states as a result o f the legislation (emphasis 
added), n h t s a  used these study results to encourage states to enact .08 b a c  
laws, testifying in one instance before a state legislature. “We 
conservatively project a 10-percent reduction in alcohol-related crashes, 
deaths, and injuries" in the state.

Seven  S tu d ie s  H ave 
E x a m in e d  th e  
E ffec tiv en ess  o f  .08 
BAC Law s

Seven studies have been published assessing the effect of .08 b a c  laws on 
motor vehicle crashes and fatalities in the United States. Four studies 
published between 1991 and 1996 assessed the effectiveness of .08 BAC 
laws in the five states that enacted them between 1983 and 1991. On 
April 28, 1999, n h t s a  released three additional studies. Table 1 summarizes 
the seven studies that examine .08 b a c  laws.

rage 1 1 GAO/RCED-99-I79 Highway Safety and .08 Iilood  Alcohol Laws
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results. Therefore, these studies did not provide conclusive evidence that 
.08 BAC laws b y  themselves have resulted in reductions in drunk driving 
crashes and fatalities. A task force of the New Jersey State Senate 
examined this evidence and, in a report issued in December 1998, reached 
a similar conclusion.8

n h t s a  has cited California’s experience as evidence of the effectiveness of 
.08 BAC laws. For example, in a publication promoting the need for .08 BAC 
laws, n h t s a  stated that "alcohol-related fatalities significantly decreased 
after the state's BAC limit was lowered to .08 in 1990." In another 
publication, it said “California's .08 law was analyzed by n h t s a ,  land] . . .  
the state experienced a 12% reduction in alcohol-related fatalities, 
although some of this can be credited to the new administrative license 
revocation law.”

While NHTSa 's 1991 study by Research and Evaluation Associates (see 
table 1) did find a 12-percent decline in alcohol-related fatalities after the 
.08 b a c  law look effect, the study had important limitations. For example, 
the authors had available to them only 1 year of data for the period after 
the law went into effect, an unusually short period of time to analyze 
trends, and the authors acknowledged this limitation. California also had a 
license revocation law—under which a person deemed to be driving under 
the influence has his or her driving privileges suspended or revoked—take 
effect 6 months after the .08 BAC law. Although the authors concluded that 
this law had no effect, they stated that they were unable to accurately 
account for the separate effects of the two laws.

A more comprehensive, methodologically sound study of California was 
released by the state's Department of Motor Vehicles in 1995. In contrast 
to the 1991 review, this study was based on 4 years of data after the law 
became effective and found mixed results. The study concluded that the 
.08 BAC law was not associated with any statistically significant reductions 
in crashes resulting in fatalities or serious injuries in which drivers were 
reported to have been drinking, but that reductions did occur in accidents 
that took place during hours iri which alcohol involvement is probable, 
such as nighttime crashes between 2 and 3 a.m. The study found

■Stale o f  Ni-w Je rsey . Senate T ask  F orce  on  A lcohol-R elated Motor Vehicle A ccidents and F ata lities. 
Dec. I I .  1998 C reated  by Die leaders of th e  New Je rsey  S la te  S enate , llie task  force w as com posed  o f 
e lec ted  officials and rep resen ta tives from  Die s ta te 's  jud ic ia l, m edical, academ ic, and law  en fo rcem en t 
com m unities. Tlie task force w as charged  w ith, am ong  o th er things, evaluating  the available s tud ies, 
and determ in ing  w hether reducing the  BAC limit to  .08 w ould  reduce  the  n u m b er of alcohol-related  
acc id en ts  and  fatalities in New Jersey . The task  fo rce concluded  that 't h e  im pact o f  law s that reduce  
the per se  BAC level from .10 to .08. in iso lation , is inconclusive* an d  that th e  effect o f  public 
edu ca tio n  and  aw areness cam paigns and  license  revoca tio n  law s *can be g rea te r than  changing the 
legal BAC '
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to several or to the rest of the nation.

• Three of the five states had license revocation laws take effect within 10 
months of their .08 b a c  laws. This study made no effort to separately 
analyze the relative contribution of the two types of laws to any 
subsequent decline in fatai motor vehicle crashes in those three states. 
Thus, in at least three states, the authors' findings could as easily apply to 
the license revocation law as the .08 b a c  law. The authors acknowledged 
this limitation, but it is rarely cited in n h t s a ' s  literature and public 
statements endorsing this study and its findings.

* The study's conclusion that 500 to 600 fewer fatal crashes would occur 
annually if all states had .08 b a c  laws is unfounded. The study does not 
explain how this estimate was derived or how the reduction could be 
credited to .08 BAC laws since the .08 b a c  and license revocation laws went 
into effect within 10 months of each other in three of the five states. The 
authors told us that the estimate assumed that all states without .08 b a c  
laws would experience a reduction of up to 10 percent in alcohol-related 
crashes after enacting the laws. However, the study provides no basis for 
assuming that reductions of that magnitude would occur. Even this 
particular study found that while three of the five states experienced 
reductions greater than their comparison state, two of the five did not. 
n h t s a ' s  April 1999 study of the effect cr .08 b a c  laws in 11 states (see table 
1) characterized this conclusion as "unwarranted."

In 1994, n h t s a  staff conducted a study that examined f a r s  data iri the first 
five states that enacted .08 b a c  law's (see table 1). n h t s a  has often cited 
this study as evidence of the effectiveness of .08 BAC law's. For example, a 
December 1997 publication with the National Safety Council said.
“. . .  significant reductions in alcohol-related fatal crashes were found in 4 
out of the 5 states ranging from 4% to 40%___'

The staff study examined 6 measures of alcohol involvement, ranging from 
fatal crashes involving drivers w'ith high b a c s  to single-vehicle crashes late 
at night, in each of the five states (for a total of 30 measures) and found 
statistically significant decreases in 9 of the 30 measures. The study also 
had several important limitations, which the authors acknowledged. For 
example, as with the Boston University study, the staff study made no 
effort to separately account for the relative contributions of .08 BAC laws 
and license revocation law's in the three states that enacted them w'ithin a 
short period. The staff study cautioned that the results were preliminary 
and that they pointed lo the need for further research, n h t s a ' s  public
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study found statistically significant reductions after .08 BAC laws became
effective.

Table 2: Results o f the  11-State S tudy o f .08 BAC Laws
S ta tis tica lly  s ig n ifica n t reduction occurred  in

P roportion  o f
Year .08 fa ta lities  invo lv ing
BAC law "h ig h  BAC" drivers
became A lcoho l-re la ted Fatalities invo lv ing to  those Invo lv ing

State effective fa ta lities “ high BAC”  drivers sobe r drivers

Utah 1083 No No No

Oregon 1983 No No No

Maine 1988 No No No

California 1990 No No No

Vermoni 1991 Yes Yes Yes

Kansas 1993 No No Yes

North Carolina 1993 No No Yes

Florida 1994 Yes Yes Yes

New Hampshire 1994 No No No

New Mexico 1994 No No Yes

Virginia 1994 No No No

Total 2 o f 1 1 2 o f 1 1 5 o f 11

Note "Yes' indicates a statistically significant reduction alter the .08 BAC law became effective. 
"No” indicates no statistical^ significant reduction

Reductions in all three measures of fatalities involving alcohol occurred in 
Florida and Vermont. Although alcohol involvement in fatal crashes began 
to decline in Florida before the .08 BAC law was enacted, it continued to do 
so after the law went into effect on January 1, 1994. According to FARS, the 
number of alcohol-related traffic deaths in Florida declined in 1994 by 
nearly 10 percent, while the proportion of fatalities involving alcohol fell 
from 44 to 39 percent—in 1997 it stood at around 34 percent. While the 
study noted that Vermont has experienced fluctuations in its fatal crash 
rates, it found that after Vermont’s .08 b a c  law took effect, it also 
experienced statistically significant reductions in both the number of 
fatalities involving alcohol and the proportion of fatalities involving drivers 
with high b a c s  to those involving sober drivers. In this study. Vermont was 
the only state of the First five states to enact .08 b a c  laws that showed t.ny 
reductions in alcohol-related fatalities associated with .08 b a c  laws.
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University of North Carolina 
Study

i t  concluded that .08 BAC laws added to the impact that enforcement; 
public information; and legislative activities, particularly license 
revocation laws, were having. In addition to the two stales where .08 b a c  

and license revocation laws were found to be effective in combination, the 
study noted that the five states with .08 BAC  laws that showed reductions 
already h3d license revocation laws in place. One of the authors told us 
that this suggested that the .08 b a c  laws had the effect of expanding the 
scope of the license revocation laws to a new portion of the driving public.

A NHTSA-sponsored study by the University of North Carolina concluded, in 
contrast to the 11-state study, that the .08 BAC  law in North Carolina had 
little clear effect. The study examined alcohol-related crashes and crashes 
involving drivers with BA C s greater than .10 from 1991 through 1995; 
compared fatalities among drivers with BA C S  greater than .10 in North 
Carolina with such fatalities in 11 other states; and compared six measures 
of alcohol involvement in North Carolina and 37 states that did not have 
.08 BAC  laws at that time. The study controlled for and commented on 
external factors that could confound the results, such as the state's 
sobriety checkpoints, enforcement, and media coverage. The study found 
the following:

• No statistically significant decrease in alcohol-related crashes after 
passage of North Carol.na’s .08 BAC l a w  in three direct and two “proxy" 
measures.9

• A continual decline in the proportion of fatally injured drivers with b a c s  

equal to or greater than .10 but no abrupt change in fatalities that could be 
attributed to the .08 b a c  law.

• Decreases in alcohol-related crashes in North Carolina and in the 11 other 
states studied. While North Carolina's decreases were greater, the study 
concluded that no specific effects could be attributed to the .08 b a c  law.

• No statistically significant difference between North Carolina and 37 states 
without .08 b a c  laws in four of the six measures. While reductions in 
police-reported and estimated instances of alcohol involvement were 
found to be statistically significant, these reductions happened 18 months 
before North Carolina lowered its b a c  limit. The authors attributed these 
decreases, in part, to increased enforcement.

’ Dii measures are actual observations, sucli as police reports o f a lcohol involvement in crashes, 
whet p roxy measures are not aciual observations, but categories in which the involvement o f 
a lcohol ts considered probable, such as nighttime crashes between 2 and 3 a.m.
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Table 3: Drivers Involved in Fatal 
Crashes, 1995-97

fatalities or drivers as a percentage of all fatalities or drivers. The 50-state 
study’s 8-percent estimate is the change in the ratio of alcohol-involved 
drivers to sober drivers who are in fatal crashes. While this is not an 
inappropriate way to measure differences in crashes and fatalities, this 
method can increase the size of the effect because, rather than comparing 
fatalities or drivers involving alcohol to all fatalities or drivers, it compares 
the number of alcohol-involved drivers to just the number of sober drivers. 
This method produced a larger effect in this study because, since 1982, of 
the drivers involved in fatal crashes, the number reported to have been 
using alcohol has dramatically declined (by around 39 percent), while the 
number reported to have been sober has substantially increased (by 
around 25 percent). While the 11-state study also measured this ratio, that 
study did not report a numerical effect.

Table 3 illustrates the difference between these methods of portraying 
traffic statistics using n h ts a 's  FARS data on drivers involved in fatal crashes 
between 1995 and 1997. As the table shows, while the number of 
alcohol-involved drivers declined by abot t 6 percent, thc ratio of such 
drivers to sober drivers declined by 9 percent.

1 .......................111.... 11 1995 1997 D ifference

Alcohol-involved drivers 14.269 13,393 (6.1 %

Sober drivers 41.895 43.209 3.1%

All drivers 56.164 56.602 0.8%

Ratio of alcohol-involved drivers to sober 
drivers 34% 31% (9%,

Source- GAO's analysis o l FARS data

Another reason why this study's results cannot be directly compared to 
other studies' is because it did not include data for drivers under 21. In 
1997, drivers under 21 accounted for around 14 percent of the drivers in 
fatal crashes and about 12 percent of the drivers in fatal crashes involving 
alcohol. According to the authors, drivers under 21 were excluded from 
the analysis because other laws affect these drivers, such as minimum 
drinking age and “zero tolerance" b a c  laws, and thus the primary effect of 
.08 b a c  legislation would be expected to be on the population over 21 
years old. While this argument may have merit, other arguments exist for 
including this population. First, NHTSA has stated that .08 b a c  laws have a 
general deterrent effeci on drinking and driving among all drivers. Also, 
young drivers violating .08 BAC laws have been prosecuted under those
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conclusively establish that .08 b a c  laws by themselves result in reductions 
in the number and severity of crashes involving alcohol. Until recently, 
limited published evidence existed on the effectiveness of .08 b a c  laws, 
and n h t s a ' s  position—that this evidence was conclusive—was overstated. 
In 1999, more comprehensive studies have been published that show many 
positive results, and n h t s a ' s  characterization of the results has been more 
balanced. Nevertheless, these studies fall short of providing conclusive 
evidence that .08 b a c  laws by themselves have been responsible for 
reductions in fatal crashes.

Because a  state enacting a .08 BAC law may or may not see a decline in 
alcohol-related fatalities, it is difficult to accurately predict how many lives 
would be saved if all states passed .08 BAC laws. The effect of a  .08 b a c  law 
depends on a number of factors, including the degree to which the law is 
publicized; how well it is enforced; other drunk driving laws in effect; and 
the unique culture of each state, particularly public attitudes concerning 
alcohol.

As drunk driving continues to claim the lives of thousands of Americans 
each year, governments at all levels seek solutions. Many states are 
considering enacting .08 BAC law's, and the Congress is considering 
requiring all states to enact these laws. Although a strong causal link 
between .08 b a c  laws by themselves and reductions in traffic fatalities is 
absent, other evidence, including medical evidence on impairment, should 
be considered u;hen evaluating the effectiveness of .08 BAC laws. A .08 BAC 
law can be an important component of a state's overall highway safety 
program, but a .08 BAC law alone is not a “silver bullet." Highway safety 
research shows that the best countermeasure against drunk driving is a 
combination of laws, sustained public education, and vigorous 
enforcement.

A gency C o m m e n ts  
and  O ur E v a lu a tio n

DOT provided comments on a draft of this report (see app. I ) .  The 
Department generally agreed wdth the information presented in the report. 
DOT reiterated its long-standing commitment to a systems approach for 
combating drunk driving and stated that while no individual component, 
including .08 b a c  laws, is effective in isolation, the overall evidence 
supports the effectiveness of .08 BAC laws, d o t  stated that the four original 
studies provided positive, if not conclusive, results and formed a 
reasonable basis for supporting .08 BAC law's. The three recent studies 
added to this body of evidence, including the North Carolina study, which, 
w'hile finding little clear effect of the state's .08 BAC law', did find
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The scope of our study was limited to the effect cf .08 b a c  laws on the 
number and severity of alcohol-related crashes. We did not revnw several 
other arguments raised by both proponents and opponents of .08 BAC laws; 
for example, while we describe the medical evidence on impairment, we 
did not evaluate that evidence. In addition, our ability to review the 
severity of alcohol-related crashes was limited by the fact that the f a r s  
database—used entirely by five of the seven studies and in part by a 
sixth—includes only fatal crashes. The .08 b a c  laws reviewed may have 
had a greater or lesser effect on nonfatal crashes than it did on fatal 
crashes. Finally, section 2008 of the Transportation Equity Act for the 21st 
Century required us to review the effect of .02 b a c  laws for drivers under 
21 in reducing the number and severity of alcohol-related crashes. As 
agreed with your staff, we will not address those laws as all 50 states and 
the District of Columbia now have laws establishing b a c  levels of .02 or 
less for drivers under 21 years of age.

We performed our work from August 1998 through April 1999 in 
accordance with generally accepted government auditing standards.

We will send copies of this report to cognizant congressional committees; 
the Secretary of Transportation; and the Administrator, National Highway 
Traffic Safety Administration. We will make copies available to others 
upon request. If you have any questions regarding this report, please 
contact me at (202) 512-3650 or Ronald Stouffer at (202) 512-4416. Key 
contributors are listed in appendix II.

Sincerely yours.

Phyllis F. Scheinberg 
Associate Director. 

Transportation Issues
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Comments From thc Department of 
Transportation

Department of Transportation 
Comments on tho Gonoral Accounting Offico (GAO) Draft Report 

"Highway Safety: Effectiveness of State .08 Blood Alcohol Laws," 
RCED-99-179

Thu Department commends GAO fo r reaching the sound  and accurate conc lusion  that 
a  .0 8  b lood a lcoho l concen lration  ( .0 8  BAC) law  can b e  an  important component o f a 
state's ove ra ll highway safe ty program . W e ag ree  that highway sa fe ty  re sea rch  shows 
that the best counterm easure against drunk driving is a  com binalion o f laws, including 
.08  BAC, sustained public education , and vigorous en forcem ent. The Departm ent has 
consistently supported such a  system s app roach  to reduce a lcoho l re la ted  driving 
fa la lities. T iie .0 8  BAC laws are an important component o f this system , a s  re sea rch  
has shown substantial evidence that perform ance in driv ing-re lated sk ills  such as 
reaction time, tracking and steering , and  em ergency re sp on se  is substan lia lly  impaired 
fo r a ll p e rson s a l .0 8  BAC. It is not the Department's position that .0 8  BAC law s, by 
Ihem se lves, are sufficient to add ress the issue o f a lcoho l-im paired  driving.

Systems Approach Most Effective for 
Reducing Alcohol Related Highway Deaths

GAO aptly recognizes in the draft rep o rl lhat the N ational Highway Traffic Safety 
Adm imslration (NHTSA ) has', since 1 97 0 , e sp ou sed  a  sys lem s app roach  fo r reducing 
a lcohol-im paired driving. This system s approach must include leg is lative, enforcement, 
judicial, licensing and public in formation components. In 1998 , NHTSA f jr th e r  refined 
this concep l with the publication o f an  action p lan  to fu rther reduce a lc oho l re la ted  
driving fatalities. This p lan recom m ends thal a ll s ta le s  initiate a  wide range o f law s and 
program s including .OB BAC limits, adm inistrative license revocation (A LR ) laws, 
com prehensive screen ing and treatment program s fo r a lc oho l o ffende rs , vehic le 
impoundment and ze ro  to le rance BAC laws fo r youth.

W hile studies conducted for NHTSA  have attempted lo  m easu re the e ffec tiveness o f 
individual components o f such a  system s app roach  to reducing a lc oho l re la ted  deaths, 
it is recogn ized lhat no component ope ra tes in a  vacuum . All o f the e ffo rts to redube 
alcohol-im paired driving ove r the past two decades have  built upon and opera ted  in the 
environment created by the totality o f actions which have  p receded it. Thus, new  laws 
will be m os l effective when Ihey complement other law s and activities. Consistent with 
this position, the Agency h a s  o ften pointed out that .0 8  BAC laws a re  like ly to be m osl 
effective when combined with ALR laws, and vice versa . The studies conducted to da le  
convincingly support this position.
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Three Recent Studies Strongthon Analytical Basis 
for Supporting .08 BAC Laws

NHTSA recently re leased  the resu lts o f these three high quality studies or .0 8  BAC law 
effects, which provided additions' evidence to support the e ffectiveness o f these laws 
W hen combined with the previously conducted studies, the three new slud i .s provide 
additional confidence in the expectation that .0 8  BAC laws, when added to existing 
laws o r p rogram s, reduce a lcoho l-re la led  traffic fatalities. A substantial body o f 
d irectionally consisten l evidence is now ava ilab le  to support the Department's position 
that .0 8  BAC laws a re  effective in reducing a lcoho l-re la ted  fatalities. The 50-state 
study, fo r exam ple, controlled for m ore extraneous va riab les than any previous study 
and showed a significant reduction in the involvement o f both low BAC and high BAC 
drivers in fata l c rashes. The 11-s la te  study found fhat .0 8  BAC laws were assoc ia ted  
with reductions in a lcohol-re lated fatalities in 7  of (he 11 s la te s  studied, either a lo n e  or 
in conjunction with ALR laws In the North C aro lina study, which found no c lea r effect 
o f its .08  BAC law, the majority o f outcomes were d irectionally consistent with such an 
effect, ove r and above the sharp decline in a lc oho l-re la led  fatalities that began before 
the law  was enacted.

The m ethodolog ies used in these studies provide too ls  lo  m ake responsib le  estimates 
of now many lives would be saved if a ll states enacted OB BAC laws. It is common and 
appropriate for such eslim ates lo  be made, based  on ave rage , poo led , o r  aggregated  
study resu lts . R esea rche rs that m ake such estim ates are fu lly aware that Ihe re  will be 
a range o f resu lts experienced by individual sta le s However, if such estim ates a re  
based on sound research  and appropriate algorithms, it is reasonab le  to predict 
ave rag e effects which can be expecied in states yet to adopt a particular program .
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Department of Transportation 
Comments on the General Accounting Office (GAO) Draft Report 

"Highway Safety: Effectiveness of State .08 Blood Alcohol Laws,"
RCED-99-179

The Department commends GAO for reaching the sound and accurate conclusion that 
a .08 blood alcohol concentration (.08 BAC) law can be an important component of a 
state's overall highway safety program. We agree that highway safety research shows 
that the best countermeasure against drunk driving is a combination of laws, including 
.08 BAC, sustained public education, and vigorous enforcement. The Department has 
consistently supported such a systems approach to reduce alcohol related driving 
fatalities. The .08 BAC laws are an important component of this system, as research 
has shown substantial evidence that performance in driving-related skills such as 
reaction time, tracking and steering, and emergency response is substantially impaired 
for all persons at .08 BAC. It is not the Department’s position that .08 BAC laws, by 
themselves, are sufficient to address the issue of alcohol-impaired driving.

Systems Approach Most Effective for 
Reducing Alcohol Related Highway Deaths

GAO aptly recognizes in the draft report that the National Highway Traffic Safety 
Administration (NHTSA) has, since 1970, espoused a systems approach for reducing 
alcohol-impaired driving. This systems approach must include legislative, enforcement, 
judicial, licensing and public information components. In 1998, NHTSA further refined 
this concept with the publication of an action plan to further reduce alcohol related 
driving fatalities. This plan recommends that all states initiate a wide range of laws and 
programs including .08 BAC limits, administrative license revocation (ALR) laws, 
comprehensive screening and treatment programs for alcohol offenders, vehicle 
impoundment, and zero tolerance BAC laws for youth.

While studies conducted for NHTSA have attempted to measure the effectiveness of 
individual components of such a systems approach to reducing alcohol related deaths, 
it is recognized that no component operates in a vacuum. All of the efforts to reduce 
alcohol-impaired driving over the past two decades have built upon and operated in the 
environment created by the totality of actions which have preceded it. Thus, new laws 
will be most effective when they complement other laws and activities. Consistent with 
this position, the Agency has often pointed out that .08 BAC laws are likely to be most 
effective when combined with ALR laws, and vice versa. The studies conducted to date 
convincingly support this position.

08frml5.fnl
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Three Recent Studies Strengthen Analytical Basis 
for Supporting .08 BAC

NHTSA recently released the results of these three high quality studies of .08 BAC law 
effects, which provided additional evidence to support the effectiveness of these laws. 
When combined with the previously conducted studies, the three new studies provide 
additional confidence in the expectation that .08 BAC laws, when added to existing laws 
or programs, reduce alcohol-related traffic fatalities. A substantial body of directionally 
consistent evidence is now available to support the Department’s position that .08 BAC 
laws are effective in reducing alcohol-related fatalities. The J-state study, for example, 
controlled for more extraneous variables than any previous study and showed a 
significant reduction in the involvement of both low BAC and high BAC drivers in fatal 
crashes. The 11-state study found that .08 BAC laws were associated with reductions 
in alcohol-related fatalities in 7 of the 11 states studied, either alone or in conjunction 
with ALR laws. In the North Carolina study, which found no clear effect of its .08 BAC 
law, the majority of outcomes were directionally consistent with such an effect, over and 
above the sharp decline in alcohol-related fatalities that began before the law was 
enacted.

The methodologies used in these studies provide tools to make responsible estimates 
of how many lives would be saved if all states enacted .08 BAC laws. It is common and 
appropriate for such estimates to be made, based on average, pooled, or aggregated 
study results. Researchers that make such estimates are fully aware that there will be 
a range of results experienced by individual states. However, if such estimates are 
based on sound research and appropriate algorithms, it is reasonable to predict 
average effects which can be expected in states yet to adopt a particular program.



In Depth Rebuttal of Points Made in GAO Report 

"Results of Recent .08 Studies are Mixed.”

By far the majority of the outcomes contained in the eight studies that have been 
conducted to date support the contention that .08 BAC laws are associated with 
reductions in alcohol-related fatalities. For example, in the recent NHTSA-sponsored
11-state study, a total of 39 outcomes were reported in the results section (33 relating 
to .08 BAC laws alone). Of these, 32 (26 relating to .08 BAC laws alone) were 
directionally in support of reduction in alcohol-related fatalities associated .Wth .08 BAC 
laws, alone or in conjunction with Administrative License Revocation (ALR) laws.
Eleven of these outcomes (involving 7 of the 11 states) were statistically significant. Of 
the remaining four states, one (UT) had non-significant outcomes which supported a 
decrease in alcohol related fatalities; one (ME) had mixed lesults; and two (OR and NH) 
had non-significant outcomes in the opposite direction.

In summary, significant reductions associated with .08 BAC laws were found in 5 of 11 
states and significant reductions associated with the combination of .08 BAC and ALR 
laws were found in an additional two states.

It should be added that, in the previously published multi-state study conducted by 
Boston University (Hingson et. al., 1996), 8 of 10 outcomes were directionally in support 
of reductions in alcohol related fatal motor vehicle crashes. Six of these outcomes 
(covering 4 of the 5 states studied) were statistically significant. Two outcomes were 
neither directionally in support of an impact nor statistically significant.

"Some studies find different results for the same state"

One other aspect of variation in .08 study outcomes invojves the fact that different 
studies have sometimes found different results in the same individual states. The most 
resent example of this involves the two recent studies which included North Carolina. 
This statement is somewhat misleading, however, since the majority of the outcomes 
reported in the NHTSA 11-state study and in the NHTSA North Carolina study are 
directionally consistent. Outcomes differ primarily in magnitude and statistical 
significance. Both studies reported evidence of an additional effect of the .08 BAC 
laws, above and beyond the sharp decline in alcohol-related fatalities that had begun 
prior to the implementation of the .08 BAC law.

Different studies have reported different results for other states as well, most notably for 
OR, UT, NH, and ME. However, these kinds of inconsistencies in outcomes have been 
found in other areas of traffic safety research where the body of research is considered 
to be consistent and convincing.
Among the studies of the age-21 minimum drinking age (MDA), for example, different 
results were reported by different studies for several states (most notably GA, IA, ME, 
and MT). As the 1987 GAO report that reviewed these studies points out, these



-3rebut.jln Page 3

include the combined effect of .08 and ALR laws in CA and VA). Thirty two of 39 
outcomes directionally support evidence of an impact of .08 laws alone.

The 50-state study controlled for multiple extraneous factors known to be relaxed to 
fatal crashes (more than any other .08 study conducted to date) and, in addition, 
introduced a time-trend factor to account for variation which might have been 
attributable to unknown or unmeasurable factors. It still found an impact for both low 
and high BAC drivers.

The North Carolina study conducted approximately 17 analyses where the authors 
provided information regarding the directionality of the results. In 11 of these 17 
analyses, the results suggested the presence of a reduction in alcohol related crashes 
or fatalities associated with the .08 BAC law, over and above the pre-existing trend.

We consider these results to be directionally unambiguous and consistent with the 
findings of previous studies.

“The North Carolina researchers found no clear evidence of effect of the .08 BAC 
law.”

!
Again, most of the outcomes of the North Carolina study were directionally consistent
with an impact over and above the sharp decline in alcohol-related fatalities already
being experienced in the state. It was this pre-existing sharp decline that prevented the ,
observed effect of the law from being even greater than it was. The North Carolina
researchers recognized this possibility when the stated that...

"... given the dramatic decline in alcohol-related crashes that was occurring in North 
Carolina during the early 1990s, it maybe that any possible effects o f reducing the BAC 
limit were simply obscured by a broad change in drinking-driving bahavior that was 
already occurring."

i
i

“The NHTSA 50-state study was well controlled but its results must be interpreted 
differently from other studies because it used a different outcome measure.”

The 50-state study represents one of the most sophisticated, well conceived,
comprehensive and controlled studies conducted to date. It directly controlled for many
factors which could have affected alcohol-related crashes over the 16 years of the
study. It covered the experiences of fifteen .08 BAC law states; it was based on a clear
theoretical model of potential variables which affect drinking and driving; data were
gathered and entered into the analysis to control for vehicle miles traveled, urban/rural
distribution, seasonality, unemployment rates, alcohol consumption; and safety belt
usage laws. \

In addition, a sophisticated outcome measure was used (just as in the 11-state study)
which helped control for any extraneous factors which might affect both alcohol-related ,



A  C o m p a r is o n  o f  S tu d ie s  o f  the E f fe c t iv e n e s s  o f  
M in im u m  D r in k in g  A g e  L a w s  a n d  .08 B A C  L a w s

A review o f the literature on the effectiveness o f  Minimum Drinking Age (MDA) laws is 
informative with regard to the current discussion surrounding the studies o f  the effectiveness o f 
.08 BAC laws. The researc ' literature regarding MDA law effectiveness is considered by many 
researchers to be am ong the most consistent and robust o f  any area. This perception is conveyed 
in a March 1987 report by the General Accounting Office (GAO) w hich reviewed these studies.

On page 27, the GAO reviewers stated: "We identified fa r  more studies that met our minimum  
threshold criteria fo r  the traffic-accidenl outcome than fo r  other reported  research areas. Jn 
addition, almost as m any studies met our minimum criteria as d id  not. "

In its conclusion, the GAO report stated: "In total, the evidence is persuasive that raising the 
minimum drinking age has had significant effects on reducing alcohol-related traffic accidents 
fo r  the age group affected  by the law. We conclude that sta tes can generally expect reductions in 
their traffic accidents, bu t the m agnitude will depend on the outcom e m easure evaluated and the 
characteristics o f  the state. This fin d in g  is supported through m ultiple observations o f  sim ilar 
direction and, often, sim ilar magnitude, obtained by alternative approaches lo analyzing various 
measures o f  traffic accidents. F urther support fo r  our conclusion com es fro m  the knowledge that 
such consistent find ings rarely occur in reviews o f  this sort.

W h a t  the C u r r e n t  .08 S tu d ie s  H a v e  F o u n d

Before looking at the M D A  law literature, u would be useful to review the results o f studies o f 
.08 laws conducted to date. There have been eight studies o f  the effectiveness o f  .08 BAC laws in 
the U.S:

NHTSA (1991); covered California; single outcome m easure
- fo u n d  12 percen t effect o f  OS and ALR together

Jo h n so n  a n d  Fell (1995); covered five siates. 6 outcom e m easures
- 26 o f  30 outcom es suggested reductions; 10 w ere statistically significant
- consistent reductions found in four states (CA, OR, UT, VT)
* mixed results found in one state (ME)
- estim ated effect varied between 4 and 40 percent reductions (no pooling)

R ogers (1995) C alifornia DMV study; used a variety o f  outcom e measures
- m ixed results, most non-significant
- 7.2% reduction in nighttime fa ta l and severe injury crashes
- 1 0 % reduction in fa ta l and total injury crashes between 2-3 a.m.

B ac kg ro u n d  to the M D A  21 L i te ra tu re

Hingson et al (1996); covered five (early .08) states: single outcome measure



from 5 percent (Hoskin et al, 19S6) to 28 percent reductions (W illiams et al 1983).

Studies that pooled results from several states always reported overall decreases in (measures of) 
alcohol-related crashes, but w ith in  these pools,-the resu lts for ind iv idua l sta tes varied  
considerably, with the m ajority o f  them not reaching statistical significance.

T he C harac teristics  o f  the  MDA 21 L ite ra tu re  R elative to the .08 B A C  L ite ra tu re

With this summary inform ation in mind, it is instructive to com pare the characteristics o f  the 
highly regarded body o f M DA 21 law studies with those o f  the .08 BAC lav/ studies.

Clearly, the MDA 21 studies have involved a competent group o f  researchers, sound research 
methods, and results that have been directionally consistent.

On the other hand, these studies have also reported a wide range o f  effect sizes, used a variety o f 
outcome measures, and have sometimes reported inconsistent results — even am org  som e studies 
conducted in exactly the sam e manner. With som e states, there were actually findings o f  
increased crash involvem ent for the age group(s) affected.

The level o f  consistency (or inconsistency) o f  outcomes in the .08 BAC  law  literature is sim ilar to 
that o f  the MDA 21 area. Reported inconsistencies have nearly always involved significant 
versus non-significant findings, not directionally different findings. In both areas, the level o f  
consistency in the directionality o f  outcomes is very sim ilar

Wiih regard to quality o f  studies, the overall quality and sophistication o f  studies o f .08 BAC 
laws is just as high, i f  not higher, than the studies reported in the 1987 GAO report.

Several specific issues o f  concern have been raised with regard to .08 BAC law studies. They 
include: inconsistent or equivocal results, use single comparison sta tes, and suggested  
inappropriateness o f  poo ling  or aggregating results across states.

V a r ia t io n  in  R e p o r te d  O u tc o m e s

It has been suggested (by GAO reviewers and «. thers) tiiat there is a degree o f  inconsistency (and 
equivocality o f  results) am ong the studies o f .08 BAC laws.

All research findings are equivocal!

Within both the MDA-21 and the .08 BAC literature, between-state differences in effect have 
been common  and different studies have often reported different results fo r  a particular state. 
Usually these differences involve outcomes that are directionally consistent but w hir' vary in 
magnitude and/or statistical significance. With regard to the .08 BAC law literature, there is no 
greater inconsistency with regard to either magnitude or directionality o f  outcomes than in the
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However, pooling is a common practice, particularly when dealing with sm all states. Nearly all 
o f  the MDA 21 multi-state studies included some fo rm  ofpooling, averaging, or aggregating 
across states (e.g., Arnold (1985); D uM ouchell (1985); Hoskin (1985); and Williams et al.
(1985)).

Another form o f (GAO) criticism  that relates to pooling is the suggestion that it is inappropriate 
to include states in the pool if  they have had results that were either not statistically significant or 
directionally inconsistent.

This is not uncommon and it is not inappropriate. In fact, the 1987 GAO report acknowledges the
fact that between-state outcom es varied considerably within the “pools" o f  states included in the
studies they cited as m eeting their criteria and showing impact. The report stated lhat: "most ■
individual states making up the p o o l o f  states evaluated in each study observed statistically j
significant reductions in this category; however, there were some exceptions, F or example, in the j
A rnold  (1985) study, Georgia, Iowa, and M aine exhibited a net percentage increase in "driver
fa ta l” crashes fo r  the age groups affected by the law during the study period. "

Use and  S e le c t io n  o f  S in g le  C o m p a r is o n  S ta tes  j

Perhaps the most frequently voiced criticism o f the Hingson et al. (1996) study o. .08 BAC law
effectiveness has been that these restarchers (arbitrarily) selected single stales lo serve as a
control or comparison for each .08 BAC law state. t

Hingson and his associates selected their comparison states on the basis o f  geographical 
proxim ity and similar (high) levels o f  BAC testing as the .08 law states. Critics (including GAO) 
have focused on the fact that selection o f different states would have produced different results.

Most researchers agree that m ulti-state comparison croups (such as those used by Foss et. al., and 
by Apsler et. al.) are m ore robust than single state comparison groups. As a result, it is 
preferable to use a com bination o f  states (or even all remaining) states for comparison purposes.

However, it should also be pointed out that the use o f single com parison states is common in 
public health research. N early all o f  the MDA taw studies included single states fo r  comparison 
with individual law states. In fact, one o f the better multi-state MDA studies included in the 
GAO review (W illiams et al., 1983) used an approach similar to that used by Hingson et al.
(1986).

S u m m a r y

In summary, many o f the current criticism s of the 08 BAC effectiveness literature are 
inconsistent with the views held regarding similar research conducted with regard to MDA laws. 
As with the MDA laws, the studies o f .08 BAC law impact have been conducted by reputable 
researchers who have em ployed sound analytical methods.


