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Abstract

Aims—To construct AA attendance, sponsorship, and abstinence latent class trajectories to test
the added benefit of having a sponsor above the benefits of attendance in predicting abstinence
over time.

Design—~Prospective with 1-, 3-, 5-, and 7-year follow-ups.

Setting and participants—Alcoholic-dependent individuals from two probability samples, one
from representative public and private treatment programs and another from the general
population (n=495).

Findings—Individuals in the low attendance class (4 classes identified) were less likely than
those in the high, descending, and medium attendance classes to be in high (vs. low) abstinence
class (3 classes identified). No differences were found between the other attendance classes as
related to abstinence class membership. Overall, being in the high sponsor class (3 classes
identified) predicted better abstinence outcomes than being in either of two other classes
(descending and low), independent of attendance class effects. Though declining sponsor
involvement was associated with greater likelihood of high abstinence than low sponsor
involvement, being in the descending sponsor class also increased the odds of being in the
descending abstinence class.

Conclusions—Any pattern of AA attendance, even if it declines or is never high for a particular
12-month period, is better than little or no attendance in terms of abstinence. Greater initial
attendance carries added value. There is a benefit for maintaining a sponsor over time above that
found for attendance.
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INTRODUCTION

In countries like the USA, the last decade has seen a nascent discourse encouraging a shift
from acute care to a chronic-care model that acknowledges the relapsing nature of addiction
and hence a need for ongoing care.12 Alcoholics Anonymous (AA) and other 12-step

"Corresponding author: Alcohol Research Group 6465 Christy Avenue, Suite 400 Emeryville, CA 94608 Tel. +1-510-597-3440 Fax:
+1-510--9856459 jwtbrodt@arg.org .



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Witbrodt et al.

Page 2

groups represent a critical component of this model, as they offer the only universally
available source of continued support. The benefits of AA involvement for treatment
seeking problem drinkers has been well established 27 and, as well, evidence has shown that
facilitating AA attendance (and other AA behaviors) improves abstinence outcomes.8? Data
from Project MATCH is an example of one such study that provided early experimental
evidence suggesting the effectiveness of treatments that facilitate AA involvement 1011
Unfortunately the literature offers limited guidance regarding what type of specific 12-step
activities clinicians should recommend to their clients.,?12.13 We look specifically at one
such activity, having an AA sponsor, and test its relationship to patterns of meeting
attendance over time.

Most studies of AA have focused on attendance or have used scales!#-17 that reflect a count
of prescribed activities such as reading the literature, considering oneself a member, having
an AA sponsor, working the steps, and doing service in AA. This body of work has found, in
general, that more attendance*6:18-24 and greater overall involvement6:25-29 gre associated
with higher abstinence rates, but with some debate about which behavior(s) might be more
predictive.16:25 Only a few studies have looked at particular activities as predictors of
abstinence.3:16:30-35 For example, having a sponsor following treatment is a significant
predictor of during-treatment3® and 6-month37-3 and 12-month abstinence.31:38:40-42 Bejng
a sponsor is even more important, with sustained sponsorship the best predictor of 10-year
abstinence in severe individuals*3 (also see?4-46). Aside from attendance, 194748 few
longitudinal studies have looked at the influence of particular AA activities on more distal
abstinence outcomes, 4950

This paper adds to that literature using latent class growth analysis (LCGA), a longitudinal
statistical technique, to classify alcoholic-dependent individuals into distinct groups based
on their response patterns over time. As applied here, LCGA allows us to empirically
construct trajectories that identify naturally-occurring prototypical patterns of attendance, of
having a sponsor, and of abstinence over a 7-year period. We then are able to study how
well these patterns (or “classes”) of attendance, and of having a sponsor, predict the
dominant patterns of abstinence (and its converse, drinking) across parallel timeframes. We
consider attendance because it is the most basic aspect of AA participation and it has been
associated with positive outcomes in several studies.® We chose having a sponsor over being
a sponsor, a stronger predictor of abstinence, because having sponsor usually precedes being
a sponsor (i.e., one learns how to be a sponsor by having had the experience of being
sponsored). We also know from prior work with these data that only a small percentage of
attendees reported being a sponsor at follow-up interviews.30 Finally, we study abstinence
(rather than, say, drinking less) because 12-step groups are abstinence oriented.

In prior work with these data, LCGA was used to study patterns of meeting attendance over
5 years?9 and 7 years,? finding evidence for four attendance patterns: low, medium,
descending, and high. Individuals in the high attendance class reported the highest average
rates of prior 30-day abstinence at each interview, followed very closely by those in the
descending class. Abstinence rates were lower on average for individuals in the medium
attendance class, and lowest for the low class. Although these comparisons of point
estimates of abstinence (within class averages at each follow-up) for the various attendance
classes are informative, this prior work could not distinguish whether prototypical patterns
of AA attendance were related to prototypical patterns of abstinence over time. This requires
constructing trajectories of abstinence, as we do here. Further, the common patterns for
being sponsored over time (and their relative value, in terms of abstinence) are yet unknown,
and are also considered here. Thus we can see, for example, whether individuals in the high
attendance class (or high sponsor class) populate the high abstinence class.
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As with our earlier trajectories work studying AA attendance with this sample,%:50 we
hypothesize (1) a pattern of high abstinence over time even among those whose attendance
may decline from initial high levels. This is supported by research suggesting that steady
lifelong attendance may not be necessary, but that initial high levels of attendance are
essential.#8:°1 The same may well be true for having a sponsor, although there is little prior
work upon which to build our hypotheses. Highlighting the importance of timing and
analytic approach, longitudinal lagged analyses by Tonigan3® found that having a sponsor at
3 months predicted 6-month, but not 12-month, abstinence, but also found effects for
concurrently having a sponsor and abstinence at 12 months. We hypothesize (2) that
individuals who maintain a sponsor over time will maintain a high abstinence pattern over
time, regardless of their attendance patterns. Since initial support from a sponsor might be
paramount (e.g., by helping individuals feel like they belong, helping them work the steps,
etc.), we further hypothesize (3) that those who only maintain contact with a sponsor early-
on (years land 3) will have better abstinence patterns than those with continually low
sponsor involvement, regardless of their pattern of attendance. Finally, we hypothesize (4)
that those who have little or no sponsor involvement, or who have low meeting attendance at
all follow-ups, will have the lowest abstinence patterns.

METHODS

Sample and recruitment

Data come from a study conducted in a Northern California County comprised of a socially
and culturally diverse population (approximately 900,000). The county has a mix of rural
and urban areas and reflects national patterns in the relationship of substance use to other
health and social problems. This county served as the US site for the World Health
Organization’s study of community response to alcohol and drug problems.>2-54 Study
participants included a probability sample of 926 dependent and problem users recruited
when they sought specialized treatment at representative public, private, and health
maintenance organization programs; and a probability sample of 672 untreated problem
drinkers from the general population recruited in the same county.

More detail on recruitment and study methodology can be found in earlier papers.>2:2°
Briefly, the treatment sample was recruited from consecutive new admissions from ten
county-wide programs (80% recruitment rate). Participants were interviewed in-person. The
general population sample was generated using random digit dialing, screened for problem
drinking and for not having had treatment in the past year, and then interviewed in-person
(70% recruitment rate). Problem drinking was defined as meeting at least two of the
following criteria for the prior 12-month period: 1) drank five or more drinks on an occasion
at least once a month for men: three or more drinks a week for women, 2) experienced one
or more alcohol-related social consequences (out of 8 total), and 3) reported one or more
alcohol dependence symptoms (out of 9 total).

Participants were re-interviewed by telephone 1, 3, 5 and 7 years later, using the same
follow-up instrument (respective response rates 84%, 82%, 79%, and 75%). Because of our
focus on AA over time, and because AA is primarily a resource intended for alcoholics, this
paper uses only individuals with a baseline DSM-1V alcohol-dependence diagnosis (n=590)
and whose data on AA utilization and abstinence were available at one or more follow-up
interviews (n=88 individuals had no follow-up data and n=7 had missing attendance data).
Among the n=495 in the retained sample, 70% were interviewed at all four follow-ups (84%
at three or more follow-ups). Those excluded because they were not alcohol dependent were
either problem drinkers and/or drug dependent.
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The Diagnostic Interview Schedule was used to determine baseline DSM-IV substance
dependence.>%-58 To be alcohol dependent, a participant had to exhibit at least 3 of 7
symptoms.®® Other baseline measures known to be associated with formal and informal
help-seeking and outcomes®9:61 were also used as candidate predictor variables: age,
religiosity (from the Religious Background and Behaviors scale 62), and alcohol problem
severity (using the Addiction Severity Index 83-65). At each interview, AA questions
assessed the number of meetings attended in the past year, and currently having a sponsor.
Abstinence at each interview was based on having reported zero drinking days in the past 30
days (from the AS| 64).,

Statistical analysis

RESULTS

Sample

Three sets of latent class growth analyses (LCGA) were used to respectively identify latent
class trajectories for AA attendance, having a sponsor, and abstinence. Block-entry (2
blocks) multinomial regression next tested whether our latent class sponsor trajectories were
predictive of particular abstinence trajectories, after controlling for the effects of attendance
trajectories. LCGA analyses were conducted in Mplus, Version 5.1,56 which incorporates a
Full Information Maximum Likelihood estimation, under the assumption that the data are
missing at random.57:68 |n theory this method provides the same result as multiple
imputation and it means that no bias is introduced by using only cases with data at every
interview.

We followed a recommended procedure to build models,5% determining the best number of
classes based on theoretical justification, parsimony, interpretability, and the a priori
decision that no single class would be comprised of less than 5% of the total sample. Model
fit was based on the Baysian information criteria,’? posterior probabilities, and entropy (a
measure of classification uncertainly, with values approaching 1.00 indicating a more
precise class assignment66).

This alcohol-dependent sample was 39% female, 38 years old on average, 27% unmarried/
partnered, 60% white and 25% black, and educated twelve (48%) or more years (33%).
Most self-identified as religious or spiritual (80%). The treatment sample had higher ASI
alcohol severity (.597 vs. .347) and a co-occurring drug dependence disorder (42% vs. 20%)
than the general population sample: the general population sample was younger (34 vs. 40
years) and fewer were non-white (36% vs. 41%). A higher proportion of females,
individuals with lower ASI alcohol severity, and individuals from the general population
sample were interviewed at all follow-ups. Being interviewed at all follow-ups (vs. not),
however, was not associated with having reported AA attendance or having a sponsor at any
follow-up.

AA attendance trajectories

The 4-class solution provided more distinct and interpretable classes than alternative
solutions, with an entropy value of .67 (suggesting moderate distinction) and posterior
probabilities of 1.0, .99, .94 and .70 (see Table 1, diagonal values). Refer to Table 2 for the
parameter estimates, standard errors, and tests of significance for this model (as well as the
sponsor and abstinence models). Attendance trajectories (Figure 1) include 1) a low group
(n=308) whose attendance was minimal at every follow-up (5-6 meetings a year on
average), 2) a medium group (n=69) whose attendance averaged about 60 meetings a year
(or about 1 meeting per week on average) at each interview, 3) a descending group (n=81)

Addiction. Author manuscript; available in PMC 2013 February 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Witbrodt et al.

Page 5

whose high attendance at year 1 decreased steeply at year 3 (from about 3 meetings a week
to <1 meeting a week on average) and then mostly leveled to near that of the low group at
years 5 and 7, and 4) a high AA group (n=37) whose high attendance declined steadily from
year 1 to year 7 (from about 5 meetings a week to 2 meetings a week on average). From
Table 1, we see that individuals in the low class also had a 12% probability of membership
in the descending class, the same probability of membership in the medium class, and a 6%
probability of being in the high class.

Sponsor trajectories

The 3-class solution provided distinct classes, with entropy being 0.72 (suggesting a
moderate-to-high distinction) and posterior probabilities of 0.88, 0.77, and 0.92. The sponsor
trajectories (Figure 2) include 1) a low group (n=352) whose likelihood of having a sponsor
stayed steady, increasing slightly at year 3 (ranging on average from 0% to 4% ), 2) a
descending group (n=72) whose likelihood of having a sponsor was high at year 1 (72%)
and then declined sharply by year 5 when it leveled to almost no one having a sponsor, and
3) a high group (n=77) whose likelihood of having a sponsor rose slightly from year 1 to
year 3 (from 72% to 88%) and then declined to 75% at year 7. The off-diagonal probabilities
(Table 1) show that individuals assigned to the descending class had a 12% probability of
membership in the low class and 11% probability of membership in the high class.

Alcohol abstinence trajectories

A simple 3-class solution provided the best overall fit and interpretability, with entropy
being .79 and posterior probabilities 0.90, 0.60, and 0.93. In addition, its descending class
(though small) has high face validity (i.e., we would expect some persons might do well at
first and then later relapse). The abstinence trajectories (Figure 3) include 1) a low group
(n=263) whose likelihood of abstinence averaged about 12% across the four follow-ups, 2) a
descending group (n=35) whose rate of attendance was high years 1 and 3 (all 35 individuals
were abstinent) and then declined from about half abstinent at year 5 to none abstinent at
year 7, and 5) a high group (n=202) whose likelihood of abstinence rose slightly after year 1
(from 75% to nearly 100% on average at year 7). Those assigned to the descending class had
a 32% chance of membership in the high class, suggesting some instability in the parameter.

Bivariate relationships between attendance, sponsor and abstinence classes

To describe the degree of commonality among the classes, we next looked at how well the
attendance classes and sponsor classes overlaid with the abstinence classes (Table 3).
Correspondingly high percentages of individuals in the high, descending and medium
attendance classes were in the high abstinence class (76%, 63% & 56% respectively), while
only about a quarter (28%) from the low attendance class were in that high abstinence class.
A similar (gradient) relationship was found between the sponsor and abstinence classes.
Three-quarters of those in the high sponsor class (75%) followed by over half (56%) in the
descending sponsor class were in the high abstinence class. Conversely, two-thirds (66%) of
those in the low abstinence class were in the low attendance and low sponsor classes.

We also looked the relationships between sponsor classes and attendance classes. Most
individuals in the low sponsor class were also in the low attendance class (81%), and about
two-fifths (39%) of the descending sponsor class also were in the descending attendance
class. However, the high sponsor class was not dominated by those from the high
attendance class, but instead included similar proportions from the high, descending, and
medium attendance classes (26%, 29% & 29% respectively).
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The relationship between having sponsor and abstinence, controlling for AA attendance

In the block-entry multinomial regression model, fit statistics indicated that sponsorship
class has a significant added predictive value above that of attendance class (Chi-
Square=35.8, p<.001). Table 4 summarizes the results of the final model with all variables
entered simultaneously. Most significant results were found in contrasting the high
abstinence (vs. low abstinence) classes. Specifically, individuals in the high attendance,
descending attendance and medium attendance classes (vs. low attendance) all had higher
odds of being in the high abstinence class (vs. low abstinence; OR’s respectively 3.9, 2.3 &
2.0). Similarly, individuals in the high sponsor and descending sponsor classes (vs. low
sponsor) had higher odds of being in the high abstinence class (vs. low abstinence class;
OR’s respectively 7.0 & 3.3). Finally, individuals in the high sponsor class (vs. descending
sponsor) were at higher odds of being in the high abstinence class (vs. low abstinence;
OR=3.3). Fewer differences were found when comparing the descending abstinence and low
abstinence classes: those in the high sponsor and the descending sponsor classes (vs. low
sponsor) were at higher odds of being in the descending abstinence class (vs. low
abstinence; OR’s = 12.0 & 6.3).

Like prior AA outcomes research,®! covariates associated with being in the high abstinence
class (vs. low) included being older, self-identifying as religious, and being in the treatment
sample (i.e., those reporting greater baseline severity): males were more likely to in the
descending (vs. low) class. ASI alcohol severity was dropped from the final multivariate
model because it added nothing significant.

DISCUSSION

Our trajectories analysis, which statistically compared the direct relationships between
attendance class membership and abstinence class membership, is in part an extension of
earlier work with these data.>% That work, which also constructed attendance trajectories
(similar to ours) simply plotted the mean abstinence rates for each class at each data point
rather than constructing abstinence trajectories and then testing relationships. Overall the
simpler bivariate point-prevalence estimates looked much like our results generated from a
more sophisticated analysis strategy: individuals reporting low attendance at all follow-ups
had a lower pattern of abstinence across time than those in the high, descending and medium
attendance classes. These results suggest that any pattern of AA attendance, even if it
declines over time (supporting hypothesis 1) or is never that high for a particular 12-month
period, is better than little or no attendance in terms of abstinence over time.

As for the added value of sponsorship, our results show a benefit for having a sponsor
independent of attendance. After controlling for the influence of meeting attendance, being
in the high sponsor class still predicted better abstinence outcomes than being in either of
the two other sponsor classes (supporting hypothesis 2), and even being in the descending
sponsor class carried a benefit above the low sponsor class (supporting hypothesis 3). Taken
together, AA involvement is beneficial in facilitating abstinence: importantly, having a
sponsor has an added effect above the positive effect of attendance in increasing the odds of
maintaining abstinence over time (supporting hypothesis 4). In building classes for
attendance, sponsorship, and abstention, we were able to take the earlier trajectories work®>°
a step forward and empirically test relationships among these variables in a single regression
model. It is clear from the odds ratios that as levels of attendance and levels of sponsorship
involvement increased, so did the odds of abstinence.
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Looking more closely at patterns of AA involvement and abstinence

Limitations

Conclusions

More than half the individuals who reduced their sponsor involvement and their attendance
were in the high abstinence class, signifying that some persons may reduce their AA
involvement over time and continue to maintain abstinence. Note that persons in this
abstinence class started out high on both our AA measures, suggesting that perhaps initially
high doses of AA involvement may sufficiently instill an abstemious lifestyle for some
alcohol-dependent persons. To test this conclusion, we conducted post-hoc analyses and
found that 82% of those in both the descending attendance and descending sponsor classes
reported past 30-day abstinence at the 7-year follow-up. This compares closely to 94% for
those in both the high attendance and high sponsor classes who reported abstinence at 7
years. Overall, our attendance results are consistent with the Moos findings wherein those
who affiliated with AA quickly and stayed involved longer had better alcohol-related
outcomes.*7:48

The majority of those with a low abstinence pattern at all follow-ups also reported the lowest
pattern of attendance and sponsorship. Still, more than a quarter of these individuals were in
the high abstinence class. Because the low attendance and low sponsor classes were the
most populated groups (62% and 71% of the sample respectively), this suggests a good
number of alcohol-dependent individuals fare well with little or no AA involvement. This
lends support to a re-emerging literature suggesting that some dependent persons can stop
drinking without specialty treatment or 12-step involvement.’”1-74 Understanding what
differentiates individuals who maintain abstinence without treatment or AA involvement
from those who manage better in a structured recovery network of like-minded persons who
offer social support, role-modeling, and guidance, is an important area of future longitudinal
research.

Our conclusions are limited by how the data were collected. Because follow-ups occurred at
1, 3, 5, and 7 years and maximally queried prior 12-month events; we lack data for years 2,
4, and 6. It is possible that the trajectories we constructed would not replicate with
contiguous 7-year data collected via timeline follow-back techniques. Consistent with other
studies of AA attendance (especially those that use telephone follow-up interviews), we used
past 30-day abstinence.?1:75:76 One justification for this timeframe is that a more causal
relationship can be approximated using past 12-month AA variables to predict past 30-day
abstention (with only a one-month overlap). The Kaskutas®® (2009) trajectories paper found
similar results obtained when 12-month abstinence was also tested. As well, our sponsorship
variable only asked about “current’ sponsorship (with interpretation left to the individual)
and it did not assess the quality or intensity of the relationship. We acknowledge that there
may be advantage to capturing identical timeframes: we know that attendance often ebbs
and flows’” (sponsorship may vary too based on need and where one is in their recovery
process), so a 30-day window could likely over or under estimate one’s involvement. Also,
these data relied on self report and, thus, are open to reporting error. No information was
gathered from collaterals to corroborate the drinking data. Lastly, like much prior AA
research, our findings on how AA profiles relate to abstention profiles are still more
correlational than causal.

Our findings suggest heterogeneity in patterns of AA attendance and sponsorship over time.
Understanding how alcohol-dependent persons involve themselves in AA and how this
relates to change should help health providers and clients become more effective in setting
realistic long-term treatment goals and expectations. This notion is consistent with newer
paradigms that are encouraging a model of care focused on long-term recovery
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management.’8.79 Further, though we have evidence supporting twelve-step facilitation
practices, AA may not be necessary for everyone, and especially for individuals like some in
our low attendance class who appeared to maintain abstinence with little or no AA
involvement. More work is needed to understand the mechanisms of change for this group.
Last, our findings align with research cited in a recent review, concluding that providers
should “encourage participation in AA while avoiding indiscriminant and generalized
prescription.”80
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Figure 1.

AA meeting attendance by latent class and time

Addiction. Author manuscript; available in PMC 2013 February 1.

Page 13



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuey JoyIny vd-HIN

Witbrodt et al.

100% -
descending  _4-_______ .
o/ LI V-~
0% highe -~ e
Z 60% -
= 40% - ...
=
== 20% -
low ..
0% ¢ T A d T =
year 1 year 3 year 5 year 7

Time

Figure 2.
Have an AA sponsor by latent class and time

Addiction. Author manuscript; available in PMC 2013 February 1.

Page 14



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuey JoyIny vd-HIN

Witbrodt et al.
120%
oo | deseendime ., .
: R it "
o 0% high___-
S 60% -
o ‘.
= 40% -
0% Jow
W
0% T T T ]
year | year 3 year 5 year 7

Figure 3.
30-day abstinence by latent class and time

Time

Addiction. Author manuscript; available in PMC 2013 February 1.

Page 15



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Witbrodt et al.

Mean latent class posterior probabilities? for most likely latent class membership.

Table 1

Class assignment

AA attendance high medium descending  Low
high (n=37) 1.0 .00 .00 .00
medium (n=69) .00 0.99 .00 >.01
descending (n=81) .01 .02 .94 .03
low (n=308) .06 12 12 .70

AA sponsor High  descending low
high (n=75) .88 .08 .04
Descending (n=71) .11 77 12
low (n=349) .01 .07 .92

Abstinence High  descending low
high (n=202) .90 .02 .07
Descending (n=35) .32 .60 .08
low (n=256) .06 .01 .93

Page 16

a . - . . . R L .
Posterior probabilities classify observations during the estimation of model parameters, as well as after the estimation when observations are

assigned to the most likely class.
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Table 2
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Summary of latent class analysis model parameters for initial AA attendance, sponsor, and abstinence levels

(intercept), time (linear and quadratic) and respective baseline variables in each class.

Class (% of sample) Parameter Estimate (se) p-val.
a AA attendance
High (7%) Intercept 5.63 (<.00) <.001
Linear 01 (<.00) <.001
Quadratic -.01 (<.000 <.001
Medium (14%) Intercept 414 (0.01) <.001
Linear 25 (<.00) <.001
Quadratic -.03 (<.000 <.001
Descending (16%)  Intercept 6.12 (<.00) <.001
Linear -.90 (<.00) <.001
Quadratic 07 (<.00) <.001
Low (62%) Intercept 337 (0.01) <.001
Linear -.41 (<.01) <001
Quadratic 06 (<.00) <.001
High vs. low Attendance 9 01 (<.00)  .004
Medium vs. low Attendance 9 01 (<.00) (.087)
Descending vs. low  Attendance d 01 (<.00) <.001
baa sponsor
High (15%) Intercept 433 (7.74)
Linear 41 (0.40)
Quadratic -.05 (0.05)
Descending (14%)  Intercept 525 (5.76)
Linear -.80 (0.91)
Quadratic <.00 (0.12)
Low (70%) Intercept .00 (<.00)
Linear -.09 (2.60)
Quadratic .03 (0.22)
High vs. low Sponsor d 269 (0.93)  .004
Descending vs. low  Sponsor d 221 (0.72)  .002
C Abstinence
High (40%) Intercept .00 <.00
Linear 14 .08 (.074)
Descending (7%) Intercept 52.44 .78  <.001
Linear —10.83 <.00
Low (53%) Intercept -3.20 41 <.001
Linear —-.01 .06
High vs. low Abstinence @ 1.73 83  .037
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Class (% of sample) Parameter Estimate (se) p-val.
Descending vs. low  Apstinenced  —173.41 83  <.001

a . . . . A . .
LCA with: count outcome using a zero-inflated Poisson model, with a quadratic term for time;
b, . . . .
binary outcome, with a quadratic term for time;
c ) . .
count outcome, without a quadratic term for time.

d . . .
Respective baseline values with ‘low’ as reference group.
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