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Table 2. Estimated Logit and Odd Coefficients for the Selected Dependent Variable Model

(N=3392)
Estimate Logit (w) Odds (2)
effect coefficient coefficient
DUI Recidivism (D)
D(1) No 0.3020** 1.3526
Drinker Group (G,)
G(1) Low Risk 0.3051** 1.3567
G(2) High Risk (—0.3051) (0.7371)
Age (4,)
A(1) Under 30 —0.3759** 0.6867
A(2) 30-54 —0.0447 0.9563
A(3) 55 and Older (0.4205) (1.5228)
Race (R,)
R(1) Caucasian 0.1691*+ 1.1842
R(2) Minority (—0.1691) (0.8445)
Education (E;)
E(1) Low Ed. —0.1221* 0.8851
E(2) High Ed. (0.1221) (1.1298)
Probation (P,,)
P(1) Yes 0.1506** 1.1626
P(2) No (—0.1506) (0.8602)
Short Term Intervention (STI) (S,)
S(1) Yes 0.0327 1.0332
S(2) No (—0.0327) (0.9678)
STIx Education (SE,;)
SE(1,1) Yes, Low Ed. 0.0710*, 1.0736
SE(1,2) Yes, High Ed. (—0.0710) (0.9314)
SE(2,1) No, Low Ed. (—0.0710) (0.9314)
SE(2,2) No, High Ed. (0.0710) (1.0736)
Age x Education (AE;)
AE(1,1) Under 30, Low Ed. —0.1219 0.8852
AE(1,2) Under 30, High Ed. 0.1219 (1.1296)
AE(2,1) 30-54, Low Ed. 0.0383 (1.0391)
AE(2,2) 30-54, High Ed. (—0.0383) 1.0391
AE(3,1) 55 and Older, Low Ed. (0.0836) (1.0872)
AE(3,2) 55 and Older, High Ed. (—0.0836) (0.9198)
Apge X Probation (AP, )
AP(1,1) Under 30, Yes -0.0162 0.9840
AP(1.2) Under 30, No (0.0162) (1.0163)
AP(2,1) 30-54, Yes —0.1820** 0.8336
AP(2,2) 30-54, No (0.1820) (1.9996)
AP(3,1) 55 and Older, Yes (0.1982) (1.2192)
AP(3,2) 55 and Older, No (—0.1982) (0.8202)
Education X Probation (EP,, )
EP(1,1) Low Ed., Yes —0.0946 0.9098
EP(1,2) Low Ed., No (0.0946) (1.0992)
EP(2,1) High Ed., Yes (0.0946) (1.0992)
EP(2,2) High Ed., No (—0.0946) (0.9098)
Age X Education X Probation (AEP,,,)
AEP(1,1,1) Under 30, Low Ed., Yes 0.1060 11118
AEP(1,1,2) Under 30, Low Ed., No (—0.1060) (0.8994)
AEP(1,2,1) Under 30, High Ed., Yes (—0.1060) (0.8994)
AEP(1,2,2) Under 30, High Ed., No (0.1060) (1.1118)
AEP(2,1,1) 30-54, Low Ed., Yes 0.1392%* 1.1494
AEP(2,1,2) 30-54, Low Ed., No (—0.1392) (0.8701)
AEP(22,1) 30-54, High Ed., Yes (—0.1392) (0.8701)
AEP(2,2,2) 30-54, High Ed., No (0.1392) (1.1494)
AEP(3,1,1) 55 and Older, Low Ed., Yes (—0.2452) (0.7825)
AEP(3,1,2) 55 and Older, Low Ed., No (0.2452) (1.2779)
AEP(32,1) 55 and Older, High Ed., Yes (0.2452) (1.2779)
AEP(3,2,2) 55 and Older, High Ed., No (—0.2452) (0.7825)

Note Coefficients are derived from the hierarchical log-linear model with fitted marginals
[GAREPS] [DAEP] [DSE] [DR] [DG]. The usual ANOVA-like (effect coding) restrictions were
imposed to identify coefficients, thus the logit coefficients sum to 0.0 across levels of a variable for
any effect. Coefficients for the omitted categories are in parentheses.

*p<0.05; **p<<0.01.



Conceptually, the complete model represents an
extension of an earlier model used to evaluate
overall intervention efficacy (Wells-Parker er al.,
1988) and could be viewed as a factorial with two
intervention factors (PROB: probation versus no
probation; and STT: short-term rehabilitation versus
no short-term rehabilitation), one drinker group
factor (low alcohol risk versus high alcohol risk),
and three demographic factors of age, education,
and race. However, interaction terms that did not
include a demographic variable and an intervention
factor were not evaluated in order to simplify the
analysis.

Partial Chi-square tests were used to evaluate
intervention by offender-characteristic interaction
terms. Nine relevant two-way interactions and 16
relevant three-way interactions were tested. To
test the two-way interactions, the Liklihood Ratio
Chi-square statistic for the logit model including
all main effects was compared with the Likelihood
Ratio Chi-square statistic for the logit model
including the relevant two-way interaction. To
test the three-way interactions, the Likelihood
Ratio Chi-square statistic for the model including
the third-order interaction was compared to the
logit model with all hierarchical second-order ef-
fects. To preserve the marginality of effects (Fi-
enberg, 1979) only hierarchical models were con-
sidered. A summary of the results is given in
Table 1.

Three intervention by offender-characteristic in-
teraction terms were statistically significant at the
conventional 0.05 level. These included Probation
(PROB) by Age (AGE), Short-term Intervention
(STI) by Education (ED), and PROB by AGE by
ED. The model selected included main effects on
recidivism for drinking group and race, the second-
order interaction effect on recidivism for STI by
ED, the third-order interaction effect on recidivism
of PROB by AGE by ED, and all implied lower
order effects.

Estimated logit and odds coefficients for the
selected model are given in Table 2. Alba (1987)
has noted that odds-ratios are ... perhaps the best
way to understand the effects of independent
variables in log-linear models.” (p. 50). Odds-
ratios express the effect of a change in the
independent variable on the odds of non-recidi-
vism. The effect of drinking group and race on
DUI recidivism can be easily expressed in terms of
odds-ratios. The odds of non-recidivism for
screened low-risk problem drinkers was 1.3567.
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The corresponding odds of non-recidivism for
screened high-risk problem drinkers was 0.7371.
Therefore, screened low-risk drinkers were esti-
mated to be (1.3567/0.7371) 1.84 times less likely
to recidivate than screened high-risk drinkers.
Caucasians were estimated to be (1.1842/0.8445)
1.40 tmes less likely to recidivate than
Minorities.

Estimating and interpreting the effects of AGE,
ED, PROB, and STI on DUI recidivism was
somewhat more complicated. Indeed the interpreta-
tion of the model must correspond to the complexity
of the interaction effects (Alba, 1987; Long, 1984).
Extreme caution must be exercized when interpret-
ing lower-order effects of an independent variable
when that variable is involved in higher-order
interactions (Kaufman & Schervish, 1987). The
presence of second- and third-order interactions
means that the effects of interventions depended on
the value of the offender specific characteristic(s)
with which they interacted. For example, the odds of
non-recidivism among those receiving STI was
1.0332, while the odds of non-recidivism among
those not in the STI group was 0.9678. The
corresponding ratio of odds was (1.0332/0.9678)
1.0678. This would imply that STI had essentially
no effect, those in the STI group were only 1.07
times less likely to recidivate than those not
receiving STI. Such an interpretation of this odds-
ratio would be highly misleading because it was the
geometric mean effect of STI across levels of
education, the offender characteristic with which it
interacted. It therefore failed to express the effect of
STI on recidivism for each level of education. More
specifically, the effect of short-term intervention
varied by offenders’ level of education, and the
effect of probation varied by offenders’ age and
education. Similarly, the effect of AGE and ED on
DUI recidivism depended on the level of the
variables with which they interacted. For example,
there were two relevant odds-ratios for STI, one for
each level of ED, and six relevant odds-ratios for
PROB, one for each combination of levels on AGE
and ED.

Alba (1987) has presented a detailed description
of the procedures we followed to calculate odds-
ratios for log-linear models. To describe the two-
way interaction effect for STI by ED dictated an
examination of the changes in odds of non-recidi-
vism between all combinations of categories for
these two variables. Alba (1987) has recommended
arbitrarily choosing a reference cell to express the
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Table 3. Estimated Odds-Ratios (Non-recidivism Versus Recidivism) for the Selected Dependent Variable
Model
Drinking group
Odds-Ratio Between Low and High Risk 1.84
Race
Odds-Ratio Between Caucasian and Minority 1.40
Short-term Intervention X Education
Odds-Ratio
Education Between Low and
Odds-Ratios Between Low High High Education
STI and No STI STI 0.82 0.93 0.88
No STI 0.66 1.00° 0.66
1.24 0.93
Probation X Education X Age
Odds-Ratio
Education Between Low and
Odds-Ratios Between Low High High Education
PROB AND No PROB PROB 0.78 1.25 0.63
UNDER 30 YEARS No PROB 0.59 0.98 0.60
OF AGE 1.34 1.28
Education
Odds-Ratios Between Low High
PROB AND No PROB PROB 1.12 1.21 0.92
30-54 YEARS No PROB 1.09 141 0.77
OF AGE 1.03 0.86
Education
Odds-Ratios Between Low High
PROB AND No PROB PROB 1.86 3.96 0.47
OVER 54 YEARS No PROB 1.83 1.00 1.83
OF AGE 1.02 3.96

Qdds-Ratios Between
YOUNG and MIDDLE

Qdds-Ratios Between
YOUNG and OLD

Low ED with PROB 0.65 0.42
Low ED without PROB 0.54 0.32
High ED with PROB 1.02 0.31
High ED without PROB 0.69 0.97

SArbitrarily chosen reference points for odds-ratios.

changes in odds*. The high education, no STT cell
was chosen as the reference cell for the two-way
layout that expressed the STI by ED interaction
effect on DUI recidivism, the odds of non-recidi-
vism was arbitrarily set to 1.0 for this cell. The odds
and odds-ratios are given in Table 3.

*Rather than arbitrarily fixing the odds of non-recidivism for a
reference cell to 1.0, odds changes could be expressed relative to
the geometric mean of odds for all cells in the two-way layout.
However, the odds changes must be expressed relative to some
reference point. The odds can be calculated either as functions of
the logit or odds coefficients for the selected model. See Alba
(1987) for formulas. The odds-ratios that express the effect of
independent variables on DUI recidivism are invariant to the
reference point chosen.

Among offenders with low levels of education
(less than 12 years), STI had a modest intervention
effect. Less educated offenders assigned to the STI
modality were 1.24 times less likely to recidivate
than non STI participants. On the other hand, these
data indicated that STI did not reduce recidivism
among offenders with higher levels of education.
The odds-ratio between STI and No STI for highly
educated offenders (0.93) indicated that offenders
assigned to the STI modality had slightly lower odds
of non-recidivism than those not assigned to STL
The odds-ratios that express the effect of ED on
DUI recidivism for the two STI groups were also
interesting. The odds-ratio between low and high
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Table 4. Estimated Odds-Ratios (Non-recidivism Versus Recidivism) for the Selected Dependent Variable
Model (Offenders 30 Years of Age or Younger)

Drinking group
Odds-Ratio Between Low and High Risk 1.59
Short-term Intervention X Education
Odds-Ratio
Education Between Low and
Odds-Ratios Between Low High High Education
STI and No STI STI 0.65 0.85 0.77
No STI 0.49 1.00° 0.49
1.33 0.85
Probation x Education X Age
Odds-Ratio
Education Between Low and .
Odds-Ratios Between Low High High Education
PROB AND No PROB PROB 1.44 2.10 0.69
CAUCASIAN No PROB 1.04 1.96 0.53
OFFENDERS 1.39 1.07
Education
Odds-Ratios Between Low High
PROB AND No PROB PROB 1.05 2.27 0.46
MINORITY No PROB 0.84 1.00¢ 0.84
OFFENDERS 1.25 2.27

Odds-Ratios Between Caucasian and Minority

Low ED with PROB 1.37
Low ED without PROB 1.24
High ED with PROB 0.93
High ED without PROB 1.96

sArbitrarily chosen reference points for odds-ratios.

education for those not assigned to the STI
modality, 0.68, indicated that highly educated offen-
ders were (1/0.68) 1.47 times less likely to recidi-
vate than offenders with lower levels of education.
Among offenders who received STI, education had
little effect (odds-ratio=0.95) on the odds of non-
recidivism.

A three-way layout was needed to express the
PROB by ED by AGE interaction effect on DUI
recidivism. The odds of non-recidivism versus
recidivism were arbitrarily set to 1.0 for the No
PROB, High ED, and 55 years of age and older cell.
The odds express changes relative to the arbitrarily
chosen reference cell. The odds-ratios between
PROB and No PROB indicated moderate interven-
tion effects for offenders under 30 years of age
(Table 3). For young offenders with low levels of
education, those assigned to the PROB modality
were 1.34 times less likely to recidivate than those
not receiving probation. For more highly educated
young offenders, PROB increased the odds of non-
recidivism by a factor of 1.28.

These data suggested that probation did not
effectively reduce recidivism for offenders 30 to 54
years of age. The odds-ratios between PROB and
No PROB for middle-aged offenders with low levels
of education (1.03) indicated essentially no inter-
vention effect. Among those with higher levels of
education, the odds of non-recidivism (odds-
ratio=0.86) was lower for those assigned to proba-
tion than those not receiving probation.

The nature of the three-way interaction effect of
PROB by ED by AGE was apparent when offenders
55 years of age and older were examined. The odds-
ratio between PROB and No PROB indicated
essentially no intervention effect among older
offenders with low levels of education, but proba-
tion had a strong effect for older offenders with high
levels of education. Among these subjects, probation
increased the odds of non-recidivism by a factor of
3.96.

The odds-ratios between Low and High Educa-
tion indicated that the odds of non-recidivism were
generally lower for offenders with low levels of
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education than for those with high levels of
education. The effect of ED on DUI recidivism was
summarized as a geometric mean calculated across
levels of AGE and PROB (0.78). This indicated
that on average, the odds of non-recidivism was 0.78
times lower for those with low levels of education.
However, the effect of education on DUI recidivism
did vary by AGE and intervention type. Those with
low education had lower odds of non-recidivism
among young offenders and among middle aged and
older offenders who were not assigned to probation.

We also calculated odds-ratios to represent the
effect of AGE on DUI recidivism. In general,
younger offenders had lower odds of non-recidivism
than older offenders. Again, using the geometric
mean as an average effect, the odds of non-
recidivism is 0.71 times lower for offenders under
30 years of age than for those between the ages of 30
and 54. On average, the odds of non-recidivism was
0.45 times lower for offenders under 30 years of age
than for those 54 years of age and older.

Because of their generally higher recidivism and
accident rates (Donovan et al., 1983; Arstein-
Kerslake & Peck, 1986), we extended our analysis
by examining only offenders under 30 years of age.
Following the procedures previously described, we
calculated partial Chi-square statistics to test all
second- and third-order intervention by offender
characteristic interaction effects. Because of the
small sample size, and because of our concern that
intervention by offender characteristic interactions
of practical significance (e.g. large effects or detri-
mental effects for proportionately small demo-
graphic subgroups) not go undetected, we included
terms that were statistically significant at a two-
tailed 0.10 level. Because of space limitations, only
the relevant odds and odds-ratios are reported
(Table 4). Two intervention by offender interaction
terms were statistically significant. These were the
Short-term Intervention (STI) by Education (ED),
and the Probation (PROB) by Education (ED) by
RACE. The selected model fit the observed data
well, L2(21)=14.49, p=0.85; and included the
main effect on recidivism for drinking group, the
second-order interaction effect on recidivism for
STI by ED, the third-order interaction effect on
recidivism of PROB by ED by RACE, and all
implied lower order effects.

Consistent with the full sample analysis, short-
term intervention was clearly more effective among
those with low levels of education than for those
with high levels of education. For offenders with
high levels of education, STI decreased the odds of

non-recidivism by a factor of 0.85. This suggests
that STI may actually have had a detrimental effect
among young offenders with high levels of educa-
tion.

The effect of probation on DUI recidivism was
consistently in the expected direction, however, the
magnitude varied sharply by offenders’ race and
level of education. Young, Caucasian offenders with
low levels of education assigned to probation were
1.39 times less likely to recidivate than those not
receiving probation. Probation had virtually no
effect among young, Caucasian offenders with high
levels of education (odds-ratio=1.07).

Probation increased the odds of non-recidivism
among Minority offenders regardless of educational
level. Probation had a modest effect for young,
Minority offenders with low levels of education
(odds-ratio=1.25). In contrast a strong effect for
probation was observed among young, Minority
offenders with higher levels of education; those
assigned to probation were 2.27 times less likely to
recidivate than those not receiving probation.

The odds-ratios between low and high education
indicate that young offenders with low levels of
education had lower odds of non-recidivism than
those with high levels of education, regardless of
their race or intervention assignment. The odds-
ratios between Caucasian and Minority indicated
that Caucasians were less likely to recidivate than
Minorities, except among more highly educated
offenders assigned to probation. This underscores
the apparent effectiveness of probation for young,
Minority offenders with higher levels of education.

Discussion

Our findings confirm the hypothesis that the effec-
tiveness of remedial intervention is specified by
offender characteristics (Donovan & Marlatt, 1982;
Mann et al., 1983; Wells-Parker et al., 1988).
Findings of interactions suggest that general effects
of any intervention will likely be small when
evaluated within a heterogeneous sample. That is, it
is unlikely that any single intervention strategy will
be consistently effective across diverse groups of
offenders. Specific interventions will only be effec-
tive for specific types of offenders, and the same
intervention strategy, such as probation, will have
very different overall effects when evaluated within
demographically diverse samples. Examination of
demographic structures of the target population
could ultimately assist the DUI intervention planner
in deciding which interventions to offer. The finding



that demographics specify intervention effects also
is consistent with typological analyses in that
subtypes identified using personality/attitudinal,
behavioural, or alcohol usage domains have gener-
ally been found to differ regarding race (Steer et al.,
1979; Arstein-Kerslake & Peck, 1986; Wells-Parker
et al, 1986); age (Donovan & Marlatt, 1982;
Arstein-Kerslake & Peck, 1986; Wells-Parker ez al.,
1986), and education (Arstein-Kerslake & Peck,
1986).

Our results suggest that 1 year unstructured
probation was more effective for (a) young offend-
ers, particularly less-educated offenders and better
educated (predominantly Black) Minority offend-
ers; and (b) better educated older (55+ years)
offenders. Short-term rehabilitation was more effec-
tive for offenders with less than 12 years of
education. However, probation and short-term re-
habilitation could have been detrimental for some
types of offenders. Generally, probation was least
effective and possibly detrimental for the middle
aged offenders. Also, short-term rehabilitation was
least effective or possibly detrimentai for better
educated young offenders. Precedent for detrimen-
tal effects is found in earlier studies of short-term
rehabilitation interventions in which some types of
DUI education schools and power motivation train-
ing resulted in higher recidivism rates for screened
problem drinker groups (Nichols ez al., 1978).

Results suggest that age distributions could deter-
mine intervention effectiveness as well as recidi-
vism/accident risk among DUI populations. How-
ever, the age/intervention effectiveness relation-
ships could be non-monotonic for some intervention
modalities. In this regard, our results suggest
beneficial probation effects for older and younger
offenders, but not for middle-aged offenders, and
additional studies are needed to determine the
extent to which age differences reflect cohort,
developmental, or historical factors.

Additionally, current results show no evidence
that interventions interacted with each other.
Effects of probation and short-term intervention
generally appeared to be independent. Thus, com-
bining two moderately effective interventions for a
particular group could produce better results by
virture of simple additive effects. The practical
impfication of this additive effect can be illustrated
with an example. Probation produced small reduc-
tions in recidivism for younger offenders, and short-
term intervention produced moderate reductions in
recidivism for the less educated young offenders;
however, the combined effects of probation and
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short-term intervention for less-educated young
offenders resulted in a 24% reduction in recidivism
rates. .

In contrast to the conventional wisdom that lower
recidivism risk would indicate better intervention
outcomes, several characteristics associated with
higher recidivism risk were also associated with
better intervention outcome. Generally, lower edu-
cational level, younger age, and Minority status
have been associated with higher recidivism risk
(Donovan et al., 1983); however lower education
was associated with more receptivity to short-term
rehabilitation interventions and young age and
Minority status (among the young) were associated
with better probation outcome. The possibility
cannot be overlooked that conventional DUI inter-
ventions such as short-term rehabilitation and
probation, could have beneficial effects for groups
which are at high recidivism risk by virtue of being
educationally disadvantaged, young, or of a Minor-
ity status. Replication using similar demographic
categories and similar intervention strategies is
needed.
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