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Abstract Project Northland was a randomized community trial to prevent or delay

alcohol use among adolescents. Students in the intervention communities were

exposed to a multi-component prevention program in early adolescence and high

school. This paper examines the impact of Project Northland on the trajectories of

four scales of the adolescent form of the Minnesota Multiphasic Personality

Inventory (MMPI-A). Students in the intervention communities demonstrated lower

rates of growth of family problems and alcohol/drug use proneness than students in

the delayed-program control communities. The results were more robust for base-

line non-drinkers. Editors’ Strategic Implications: This experimental study extends

the scope of the impact of Project Northland, already recognized as a model sub-

stance abuse prevention program by the Substance Abuse and Mental Health Ser-

vices Administration. The results suggest that focused prevention programs have the

potential to impact young adolescents’ lives more broadly. Replication and further

examination of the mechanisms by which risk factors and outcomes are modified is

necessary, but school administrators and public health officials could learn from this

promising program and evaluation.
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Adolescent alcohol use is one of the most difficult behaviors to change because

alcohol use is so widely accepted in U.S. culture (Institute of Medicine 2004). In

fact, moderate alcohol use is prescribed for adults as a way to prevent

cardiovascular diseases (Murray et al. 2002), while it is proscribed for children

and adolescents. These mixed messages about alcohol use create a scenario that is

quite different than for cigarette smoking or illicit drug use, where there are clearer

messages about health consequences and illegality, respectively, and makes

prevention efforts to reduce adolescent alcohol use considerably more challenging.

Alcohol is the most commonly used psychoactive drug among adolescents (Guo

et al. 2000), with 41% of 8th graders, 63% of 10th graders, and 75% of 12th graders

reporting ever having used alcohol in 2005 (Johnston et al. 2005). Still, early

adolescent alcohol use is precocious and associated with multiple social, behavioral,

and developmental problems (Ellickson et al. 2003; Grant and Dawson 1997;

Greenblatt 2000; Gruber et al. 1996; Hingson et al. 2002; Hingson et al. 2003).

Early alcohol use is associated with heavier use of alcohol and problem behaviors in

later adolescence including alcohol-related violence, injuries, drinking and driving,

other drug use and absenteeism from work or school (Gruber et al. 1996). Youth

who drink before age 15 are estimated to be four times more likely to develop

alcohol dependence in adulthood than those who begin drinking at age 18 or older

(Grant and Dawson 1997; Substance Abuse and Mental Health Services Admin-

istration 2004). Clearly, alcohol use prevention programs that target young

adolescents and successfully address potent risk factors for early use are of critical

public health importance.

The school and family are particularly important social contexts for early

adolescent alcohol use and provide the primary social risk and protective factors for

alcohol use onset and progression (Resnick et al. 1997). The school setting

incorporates the peer group, and alcohol use by friends, perceptions of use, and the

association with peers who engage in deviant behavior are strongly associated with

earlier alcohol use onset (Donovan et al. 2004; Hipwell et al. 2005; Iannotti et al.

1996; Kosterman et al. 2000; Marshal and Chassin 2000). Cross-sectional data from

the National Longitudinal Study of Adolescent Health indicate that school factors,

particularly school connectedness, account for 4–6% of the variability in alcohol use

among 7th through 12th grade students; family factors such as family connectedness

and household access to alcohol, account for 9% of the variability in alcohol use

among 7th and 8th grade students, and 6% of the variability among 9th through 12th

grade students (Resnick et al. 1997). In particular, parental monitoring appears to be

protective, with low levels of parental monitoring in childhood and early

adolescence consistently associated with an increase in alcohol use (Bray et al.

2001; Donovan et al. 2004; Guo et al. 2001; Kaplow et al. 2002; Li et al. 2000).

Unsupportive and demanding family environments, permissiveness, family dys-

function, and parental alcohol abuse are also associated with increased risk of early

alcohol use (Colder and Chassin 1999; Donovan et al. 2004; Jackson et al. 1999).

While there has been considerable work on how school and family factors

influence adolescent alcohol use, far less attention has been given to the impact of

reducing adolescent alcohol use on school and family functioning. Randomized

trials of adolescents with substance use disorders have shown that reductions in drug
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use were associated with improvements in other contexts such as school and family

(Henggeler et al. 2002; Liddle et al. 2001). Still, few alcohol prevention programs

have examined their impact beyond behaviors targeted directly by the interventions

and their mediating psychosocial factors (Botvin et al. 1995; Ellickson et al. 2003;

Spoth et al. 1999).

Project Northland was an alcohol use prevention program for 6th through 12th

grade students that was undertaken in northeastern Minnesota from 1991–1998

(Perry et al. 1993). The project was a randomized community trial with 24 school

districts and 28 surrounding communities randomized to intervention and delayed-

program control conditions. The project targeted the Class of 1998 beginning in

their 6th grade year (Komro et al. 1999; Perry et al. 1993; Perry et al. 2000; Perry

et al. 1996; Williams et al. 1995a). The project was successful in significantly

reducing the onset and prevalence of alcohol by 8th grade (Perry et al. 1996), and

altering the normative trajectories of alcohol use in 6th through 8th and 10th

through 12th grades, during the active intervention phases (Perry et al. 2002).

Significant mediators of the intervention effects for the early adolescent phase

included: peer influence to use, functional meanings of use, proneness to alcohol use

such as stimulus-seeking, parent-child communication, and self-efficacy to handle

alcohol use offers (Komro et al. 2001). A recent analysis of projects funded by the

State Incentive Grant mechanism reinforced the effectiveness of Project Northland

among young adolescents (Flewelling et al. 2005). Project Northland was named

one of the first ‘‘model’’ substance abuse prevention programs in the country as

designated by the federal Substance Abuse and Mental Health Services Adminis-

tration (see www.modelprograms.samhsa.gov).

Included in Project Northland’s annual survey of alcohol use behaviors and

related psychosocial factors administered each year, from 6th to 12th grades, to the

Project Northland cohort, were 110 items from the 478 item Minnesota Multiphasic

Personality Inventory-Adolescent (MMPI-A) (Butcher and Williams 1992), a

widely used objective measure of psychopathology during adolescence. The 110

items included in the Project Northland student survey allowed for the scoring of

five MMPI-A scales that assess behavioral and emotional problems at school and in

the family, as well as substance abuse. These MMPI-A scales were selected for their

potential utility in determining the broader impact of a preventive intervention like

Project Northland (Williams et al. 1999). To date, no other universal prevention

programs have assessed program outcomes using clinically valid measures from the

MMPI-A to assess changes in adolescents over time.

The MMPI-A scales were examined at the end of the early adolescent phase of

Project Northland, using mixed model analyses of covariance, and there were

differences between treatment conditions on the Alcohol/Drug Problems Proneness

scale (Williams et al. 1999). It seemed important, given the uniqueness of this data

set, to further assess the impact of Project Northland by examining the trajectories

of each of the selected MMPI-A scales over time for both the early adolescent and

high school phases of the project, using growth curve models, to determine how

Project Northland may have impacted the trajectories of growth in multiple

important areas of adolescents’ lives.
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Methods

The aim of the current study is to determine whether the Project Northland

intervention had an impact on selected MMPI-A scales measuring clinically

relevant problems. It was hypothesized that students who were exposed to Project

Northland would have fewer behavioral and emotional difficulties within their

families and at school, would report fewer indicators of alcohol and other drug-

related disorders, and would demonstrate a lower probability of being substance

abusers compared to students in the delayed-program control condition who were

not exposed to Project Northland.

Study Design and Intervention Programs

Project Northland was conducted from 1991 to 1998 in six counties in

northeastern Minnesota and involved mostly white, rural, lower-middle class to

middle-class communities. Twenty-four school districts were recruited to partic-

ipate in the study in 1990. Four school districts were very small and so were

combined with adjacent school districts prior to randomization in order to have

sufficient sample sizes in each unit. One school district dropped out during the

cohort’s 9th grade, but re-joined the study in the cohort’s 11th grade after a

change in school district administration. The 20 combined school districts and

adjoining communities were randomly assigned to intervention or delayed-

program control conditions at baseline and remained in those conditions

throughout the study period. The primary study sample is the Class of 1998

(N = 3151), followed from 6th through 12th grades.

The intervention program is discussed in detail in other publications (Komro

et al. 1999; Perry et al. 1993; Perry et al. 2000; Perry et al. 1996; Williams et al.

1995a). The intervention had three phases, an early adolescent phase (6–8th grades),

an interim phase (9–10th grades), and a high school phase (11–12th grades) (Perry

et al. 2002). The interim phase was less intensive because of funding constraints.

The delayed-program control schools received Project Northland training and

program materials following the active study phases in 1994 and 1998; otherwise

they participated in their usual alcohol and drug use prevention programs.

The intervention program for the early adolescent and follow-up phase consisted

of four years of behavioral curricula implemented by teachers and peer leaders in

the classrooms (when the cohort was in 6th through 9th grades), and three years of

parental involvement and education, peer leadership opportunities, and community

task force activities (when the cohort was in the 6th through 8th grades). There were

no intervention programs when the cohort was in the 10th grade. Full descriptions of

these intervention programs can be found in other reports (Perry et al. 1996;

Williams et al. 1999). The early adolescent phase was successful in reducing past

week and past month alcohol use among all students, and additionally, tobacco and

marijuana use among baseline non-users of alcohol (Perry et al. 1996).

The intervention program for the high school phase consisted of a one-year

classroom curriculum (when the cohort was in the 11th grade), and two years of

parental education and involvement via print media, community-wide media
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campaigns and print media distributions, peer action teams to encourage alcohol-

free activities and high school events, and community action teams to promote

policy change concerning access to alcohol (when the cohort was in the 11th and

12th grades). Greater detail on the high school phase programs can be found

elsewhere (Perry et al. 2000; Perry et al. 2002). The high school phase was

successful in reducing the trajectories of alcohol use behavior and intentions as well

as binge drinking over the course of 10–12th grades (Perry et al. 2002).

Study Sample

Students in the intervention and delayed-program control school districts were

administered the selected MMPI-A items at baseline in fall 1991, and follow-up

each year in spring 1992–1998. The sample size for the entire study was 3151,

which included students who had participated in at least one wave of surveys. There

were 198 students who moved between school districts during the seven years of

data collection and these students were dropped from the analyses, reducing the

sample size to 2953. Students who had three or more inconsistent responses in a

survey were dropped from that data point. On average, 0.01% of students were

dropped each year due to inconsistent responses. Students also had to meet validity

criteria for MMPI-A responses using an abbreviated version of the Variable

Response Inconsistency (VRIN) scale (Williams et al. 1999). Values for students

not meeting these criteria were set to missing in the analyses (about 1% of the

sample, n = 33).

Two samples of students were used for the analyses to examine intervention

effects: (1) those who participated in the early adolescent and follow-up phase, and

(2) those who participated in the high school phase. The first sample included

students who had (a) baseline data in 1991 (6th grade), (b) at least one data point

between 1992 and 1994 (6–8th grades), and (c) had at least one data point between

1995 and 1996 (9–10th grades). This assured that the sample consisted of students

who had been exposed to the early adolescent phase of the project and follow-up

period. The first sample had a sample size of 1857.

The second high school sample included participants in the analyses who had

(a) baseline data in 1991 (6th grade), (b) at least one data point between 1992

and 1994 (6th–8th grades), and (c) at least one data point between 1997 and

1998 (11–12th grades). This assured that the sample consisted of students who

had been exposed to the early adolescent and high school phases of the study.

The second sample had a sample size of 1701. Within the two samples, baseline

users of alcohol included those students who reported ever having had a drink

of alcohol at baseline in 6th grade, while baseline non-users reported never

having had a drink.

There were no gender differences between those who were included versus those

who were excluded by condition. There was a significant race difference, however,

so that students who were in the intervention condition but excluded from the

analyses were more likely to be non-whites than those who were included, v2 (3,

2953) = 89.62, P < .001).
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Measures

Because of time constraints, the entire MMPI-A could not be administered to the

cohort. The four MMPI-A scales evaluated for these analyses included two of the

MMPI-A Content Scales (Williams et al. 1992): the 35 item Family Problems Scale

(A-fam) and 20 item School Problems Scale (A-sch). Also included were two scales

developed to measure alcohol and drug problems (Weed et al. 1994): the 13 item

Alcohol/Drug Problem Acknowledgement Scale (ACK) and the 36 item Alcohol/

Drug Problems Proneness Scale (PRO). One additional scale was administered to

the students, the Low Aspirations Content Scale, which is associated with poor

achievement and limited school participation, but was excluded from the current

analyses because A-sch is more highly associated with serious behavior problems in

the school setting and because of some overlap between ACK and the other scales

(Forbey and Ben-Porath 2003; Williams et al. 1992).

The psychometric characteristics of A-fam and A-sch were previously presented

(Williams et al. 1992), and subsequent studies provided further support for their

external validity (Forbey and Ben-Porath 2003; Rinaldo and Baer 2003; Williams

et al. 1995b). High scores on A-fam signify multiple and serious problems within

the young person’s family, including a wide variety of both acting out behaviors

(e.g., aggression, running away), emotional symptoms (e.g., depression, with-

drawal), and reports of abuse. High scores on A-sch indicate numerous problems in

school including poor grades, suspensions, truancy, underachievement, dropping

out, and cheating or lying.

Additional research has also supported the external validity of the two MMPI-A

Alcohol/Drug Problems scales, ACK and PRO (e.g., Micucci 2002; Stein and

Graham 2001, 2005; Williams 1995b). ACK consists of 13 obvious items related to

substance abuse (e.g., fighting while drinking, descriptions of blackouts, drinking

excessively, marijuana use). Similar to PRO, it has been shown to discriminate

between adolescents in general population, substance abuse treatment, and

psychiatric treatment samples (Weed et al. 1994). Both scales have also been

shown to discriminate within an inpatient psychiatric sample those adolescents with

comorbid substance abuse disorders from those who do not have them (Micucci

2002) and to detect substance abuse in juvenile correctional settings (Stein and

Graham 2001, 2005). High scorers on ACK report multiple indicators of substance

abuse disorders, and have a higher probability of having a substance abuse diagnosis

than low scorers.

PRO was developed as an empirical, rather than content-based, MMPI-A

measure for identifying adolescents likely to abuse alcohol or other drugs, but who

do not endorse obvious items of problematic use (Weed et al. 1994). Empirically-

derived scales like PRO are thought to be more resistant to under-reporting of

problems (Stein and Graham 2005; Weed et al. 1994). PRO item content includes

several of the risk factors for early adolescent alcohol use (e.g., negative peer group

influences, less involvement with parents, deviant behaviors like stealing and lying,

rule breaking, stimulus seeking, less achievement orientation). Although it is not as

direct or strong a measure of substance abuse problems as is ACK, there is some

evidence of its relationship to substance abuse problems (Micucci 2002; Stein and
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Graham 2001; Weed et al. 1994). High scores on PRO indicate a higher probability

that given individuals are more like youth in residential treatment for alcohol and

drug problems than those with lower scores. In addition, there are also indications

that PRO may be measuring a constellation of risk factors and/or consequences of

substance abuse problems. For example, Williams et al. (1995b) found that both

PRO and ACK were related to measures of peer influence and self-efficacy to turn

down offers of alcohol in young adolescents.

Analysis Methods

Differences in changes over time between the intervention and delayed-program

control conditions were tested using mixed-effects regression models for repeated

measures data (i.e., growth curve models). Growth curve analysis allows one to

identify patterns of growth or change over time and test whether these patterns differ

between subgroups (e.g., intervention conditions). Mixed-effects regression models

can accommodate fixed effects, random effects and correlated observations within

study units. One of the strengths of this approach is its ability to flexibly and

appropriately model the structure of the data, including data arising from a cluster

sampling scheme and unbalanced, or missing data. The mixed effects regression

model is also particularly useful because it not only models the process of change

for the population, but also the process of change for individuals, who can differ in

idiosyncratic ways (Raudenbush and Bryk 2002; Singer and Willett 2003).

Two sets of growth curve analyses were conducted, for the early adolescent and

follow-up phase (6–10th grades), and the high school phase (10–12th grades).

Analyses were conducted separately for each of the four MMPI-A scales: A-fam, A-

sch, ACK, and PRO. For the early adolescent and follow-up phase (6–10th grades),

examination of the observed growth curves on the four scales showed that the

curves had nonlinear shapes. These shapes are consistent with several adolescent

problem behaviors, such as tobacco and alcohol use, that show a marked increase in

prevalence in early adolescence (middle or junior high school), followed by a

change in growth rates in high school (Perry et al. 2002). Based on the shapes of the

curves, then, and smaller BIC statistics (data not shown), a cubic model (rather than

a linear or quadratic model) was used in the analyses. A cubic model represents a

growth curve with two ‘‘bends’’ in the line, or two changes in direction. Therefore,

in regards to the fixed effects in these models, the estimate associated with the linear

term (i.e., time, or ‘‘linear time’’ as in Table 2) represents the rate of growth

immediately following the centering point (at the beginning of 6th grade); while the

quadratic term (i.e., time2 or ‘‘quadratic time’’ as in Table 2) represents the first

‘‘bend,’’ or curve, in the line, which signifies acceleration (a positive coefficient) or

deceleration (a negative coefficient) in growth. Inclusion of a cubic term (i.e., time3

or ‘‘cubic time’’ as in Table 2) generates a second stationary point of change in the

curve, representing a shift, or change, in the acceleration or deceleration of the line

(Singer and Willett 2003). For the high school phase, where there were three waves

of data (10–12th grades), a linear time model was appropriate for the analyses.

Three potential sources of variability were considered for inclusion as random

effects matched with all of the fixed effects in the models: (1) variation within a
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student over time (‘‘level 1’’ variability), (2) variation between students within a

school district (‘‘level 2’’ variability), and (3) variation between school districts

(‘‘level 3’’ variability). Thus 3-level growth models were used in these analyses to

appropriately account for these fixed effects. To test whether growth curves

significantly differed between the intervention and the delayed-program control

groups, interactions between these three fixed effects and intervention condition

(i.e., time*group, time2*group, and time3*group) were entered in the models.

Analyses were conducted separately for baseline alcohol users and non-users to

examine whether there were differential intervention effects for these two groups.

All analyses used MULTILEV in LISREL 8.72 (Joreskog and Sorbom 2005).

Results

Early Adolescent and Follow-up Phase (1991–1996)

Table 1 presents means of raw scores of the four MMPI-A scales for the

intervention and control conditions separately for the total sample (N = 1,857) and

the two sub-samples of baseline nonusers (n = 1161, 63%) and baseline users

(n = 683, 37%). Overall, the mean scores for each increase as the cohort ages from

fall, 6th grade through spring, 10th grade although the PRO, A-fam, and A-sch

scales appear to peak in 9th grade, particularly for the students in the intervention

condition. Results of the growth curve analyses on each of the four subscales,

including the intercept and effect sizes, are presented in Table 2. For the total

sample, there were significant growth curve differences (i.e., significant cubic X

group effects, quadratic X group effects, and/or linear time X group effects)

between the intervention and delayed-program control groups for the A-fam and

PRO scales. There were no significant differences between groups in the growth

curves on the A-sch and ACK scales. For the two scales where significant

differences were found, evaluation of the coefficient estimates indicated that the

intervention group had a lower initial rate of change, or linear growth (indicating

lower risk), had a higher rate of acceleration (higher risk), and then a steeper rate of

deceleration (lower risk) compared to the delayed-program control group

(Raudenbush and Bryk 2002; Singer and Willett 2003). Examination of the

predicted mean trajectories (see Fig. 1) showed that, for the most part, for all scales,

the intervention group growth curves remained below or lower than the delayed-

program group through 8th grade (1994), so that the initial significant change (linear

time X group effects) appears to have essentially delayed the onset of acceleration

of family problems and drug use proneness among intervention group students.

As in the earlier studies (Perry et al. 1996; Williams et al. 1999) program effects

were significant among the sub-sample of 6th grade students who reported being

baseline non-users. There were significant cubic X group, quadratic X group, and

linear time X group effects on the A-fam and PRO scales (data available on request

from first author). These were all in the same direction as discussed for all students

(above). Additionally, significant linear time X group effects were detected on

A-sch and ACK, indicating lower risk for the intervention group. Thus, similar
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patterns of growth curves were found for the non-users as for the total sample, with

the addition of the significant linear X time interaction for the ACK and A-sch

scales among the baseline non-users, suggesting that for baseline non-users the

intervention had an impact on delaying the development of school problems and

more serious alcohol or other drug abuse. There were no significant growth curve

Table 1 Means and SEs on MMPI-A scalesa during the early adolescent and follow-up phase of project

Northland (fall, 6th grade—spring, 10th grade) for the total sample, baseline alcohol users and non-users

Total Sample (n = 1857) Baseline Users (n = 683) Baseline Non-

Users(n = 1161)

Intervention

(n = 983)

Control

(n = 874)

Intervention

(n = 379)

Control

(n = 304)

Intervention

(n = 596)

Control

(n = 565)

M SE M SE M SE M SE M SE M SE

A-fam scale (range 0–35)

Fall, 6th Grade 8.00 0.18 7.78 0.19 9.38 0.30 9.76 0.34 7.09 0.21 6.71 0.21

Spring, 6th Grade 7.36 0.19 8.14 0.21 8.60 0.33 9.32 0.38 6.58 0.23 7.48 0.25

Spring, 7th Grade 8.87 0.21 9.53 0.24 10.27 0.37 11.06 0.42 7.93 0.24 8.72 0.28

Spring, 8th Grade 9.10 0.22 9.72 0.24 10.18 0.37 11.00 0.44 8.39 0.27 9.03 0.28

Spring, 9th Grade 9.42 0.22 9.60 0.24 10.35 0.37 10.39 0.40 8.83 0.28 9.15 0.29

Spring, 10th Grade 8.71 0.24 9.41 0.24 9.42 0.39 10.53 0.43 8.18 0.30 8.79 0.28

A-sch scale (range 0–20)

Fall, 6th Grade 3.73 0.09 3.44 0.10 4.62 0.15 4.32 0.17 3.16 0.11 2.95 0.11

Spring, 6th Grade 3.95 0.11 3.97 0.12 4.92 0.18 4.88 0.21 3.32 0.12 3.44 0.13

Spring, 7th Grade 4.92 0.12 5.19 0.13 5.92 0.21 6.15 0.24 4.26 0.14 4.67 0.16

Spring, 8th Grade 5.21 0.13 5.53 0.14 6.27 0.23 6.45 0.25 4.53 0.16 5.03 0.17

Spring, 9th Grade 5.80 0.14 5.47 0.14 6.77 0.24 6.19 0.25 5.19 0.17 5.07 0.16

Spring, 10th Grade 5.36 0.15 5.48 0.14 5.99 0.24 6.22 0.26 4.92 0.18 5.07 0.16

PRO scale (range 0–36)

Fall, 6th Grade 12.02 0.14 11.79 0.14 13.83 0.24 13.50 0.25 10.85 0.14 10.85 0.15

Spring, 6th Grade 12.19 0.15 12.84 0.17 13.86 0.26 14.12 0.30 11.16 0.17 12.10 0.20

Spring, 7th Grade 14.20 0.17 15.16 0.20 15.97 0.30 16.65 0.35 13.06 0.19 14.34 0.23

Spring, 8th Grade 15.14 0.18 16.02 0.19 16.62 0.31 17.33 0.35 14.19 0.22 15.30 0.23

Spring, 9th Grade 16.34 0.18 16.25 0.19 17.54 0.31 17.39 0.34 15.60 0.22 15.61 0.23

Spring, 10th Grade 15.96 0.19 16.27 0.19 16.86 0.30 17.36 0.33 15.30 0.24 15.67 0.23

ACK scale (range 0–13)

Fall, 6th Grade 1.57 0.05 1.55 0.05 2.09 0.09 2.22 0.11 1.22 0.05 1.18 0.05

Spring, 6th Grade 1.55 0.05 1.71 0.06 2.15 0.10 2.25 0.12 1.15 0.06 1.40 0.07

Spring, 7th Grade 2.19 0.07 2.28 0.07 2.94 0.13 2.87 0.13 1.69 0.07 1.97 0.08

Spring, 8th Grade 2.43 0.07 2.68 0.08 3.18 0.14 3.32 0.17 1.94 0.08 2.33 0.09

Spring, 9th Grade 2.89 0.09 3.02 0.10 3.66 0.15 3.68 0.17 2.43 0.10 2.65 0.11

Spring, 10th Grade 3.04 0.10 3.17 0.10 3.71 0.17 3.89 0.18 2.60 0.12 2.78 0.11

a A-fam is family problems content scale; A-sch is school problems content scale; ACK is alcohol/drug

problems acknowledgement scale; PRO is alcohol/drug problems proneness scale
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differences between the two conditions on any of the four MMPI-A scales for the

smaller sub-sample of students who were baseline users, those who had already

reported some lifetime alcohol use at the beginning of 6th grade.

Table 2 Summary of the growth curve analyses of the mmpi-a scales for the early adolescent and

follow-up phase of project northland (fall, 6th grade—spring, 10th grade)a

Variable Estimate SE Effect Size Z P

A-fam scale

Intercept 7.68 0.27 0.99 28.3 <0.001

Group 0.42 0.38 0.30 1.1 0.27

Linear time 0.46 0.24 0.48 1.92 0.06

Linear X Group �1.17 0.34 0.71 -3.48 <0.001

Quadratic time 0.18 0.12 0.40 1.49 0.14

Quad X Group 0.55 0.17 0.69 3.34 <0.001

Cubic time �0.04 0.02 0.56 �2.36 0.02

Cubic X Group �0.07 0.02 0.66 �3.02 <0.01

A-sch scale

Intercept 3.50 0.13 0.99 27.01 <0.001

Group 0.32 0.18 0.46 1.77 0.08

Linear time 0.70 0.20 0.72 3.57 <0.001

Linear X Group -0.38 0.28 0.36 -1.35 0.18

Quadratic time 0.09 0.10 0.26 0.92 0.36

Quad X Group 0.14 0.14 0.29 1.06 0.29

Cubic time -0.03 0.01 0.53 -2.15 0.03

Cubic X Group -0.02 0.02 0.24 -0.85 0.40

PRO scale

Intercept 11.83 0.19 0.99 63.63 <0.001

Group 0.29 0.26 0.31 1.12 0.26

Linear time 1.35 0.22 0.87 6.03 <0.001

Linear X Group -1.31 0.31 0.77 -4.15 <0.001

Quadratic time 0.16 0.12 0.36 1.32 0.19

Quad X Group 0.55 0.17 0.67 3.15 <0.01

Cubic time -0.05 0.02 0.63 -2.81 <0.01

Cubic X Group -0.06 0.02 0.57 -2.39 0.02

ACK scale

Intercept 1.54 0.06 0.99 26.5 <0.001

Group 0.05 0.08 0.16 0.58 0.56

Linear time 0.10 0.10 0.27 0.96 0.33

Linear X Group -0.19 0.14 0.35 -1.31 0.19

Quadratic time 0.17 0.07 0.59 2.56 0.01

Quad X Group 0.06 0.10 0.18 0.65 0.52

Cubic time -0.02 0.01 0.58 -2.48 0.01

Cubic X Group -0.01 0.01 0.20 -0.45 0.66

a Group designation: 1 = intervention, 0 = delayed-program control

458 J Primary Prevent (2007) 28:449–465

123



The High School Phase (1996–1998)

Table 3 presents means of the raw scores of the four MMPI-A scales for the two

intervention conditions separately for the High School phase sample (N = 1,701)

during the 11th and 12th grades (10th grade was presented in Table 1). For the High

School phase, there were no significant slope differences between the intervention

and delayed-program control groups on any of the four MMPI-A scales for the

growth curve analyses (examining students from 10th through 11th or 12th grades).

Examination of the estimates and predicted slopes indicated that the two groups had

similar scores and remained stable over time on the PRO and A-sch scales.

Significant linear time effects on the A-fam (estimate = �0.72, P < .001) and A-sch

scales (estimate = �0.15, P < .05) indicate that students in both conditions showed

slight decreases in A-fam and A-sch scores over time.

During the High School phase, there was one significant time X intervention

effect for baseline alcohol users. There was a significant linear time X group effect

for the A-sch (estimate = 0.36; P < 0.04). A significant linear time effect was found

on the A-fam scale (estimate = �0.62, P < .001) for the baseline non-users and on

A-fam (estimate = �0.80, P < .001) and A-sch scales (estimate = �0.27; P < .03)

for the baseline users. This indicated that overall for the baseline non-users, there

was a slight decrease in the A-fam score over time, whereas for the alcohol users

there was an overall slight decrease on the A-fam and A-sch scores over time. Thus

the high school students generally reduced their risk for family and school

problems. The reduction in school problems was less among high school

intervention students than delayed-program control students.
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Discussion

Project Northland is an alcohol use prevention program aimed at adolescents

in 6th through 12th grades. The project was successful in changing the

prevalence and trajectories of alcohol use among those involved in the

intervention, so that the increase in alcohol use among students in the

intervention districts was less than those of students in the delayed-program

control districts (Perry et al. 1996; Perry et al. 2002). The current study adds

another important dimension to the potential of successful primary prevention

programs such as Project Northland. Students in the intervention school

districts had lower initial increases on important and relevant measures of

family problems and drug use proneness as measured by the significant linear

X group interactions of the trajectories of A-fam and PRO during the early

adolescent phase of the study. The significant quadratic X group and cubic X

group interactions also suggest that the curvature of the trajectories differed

between groups, as can be seen in Fig. 1, with greater acceleration and

deceleration among students in the intervention condition. Thus, after the

initial relative decrease in these scales, the intervention group appeared to

begin to catch up with the delayed-program control group. However, the

intervention group was also significantly more likely to decelerate about 9th

grade, so that the early delay resulted in a shorter acceleration period.

Importantly, the data suggest that the Project Northland intervention positively

Table 3 Means and SEs on MMPI-A scales during the high school phase of project northland (spring,

11–12th grades) for the total sample, baseline alcohol users and non-usersa

Total sample (n = 1701) Baseline users (n = 606) Baseline non-users

(n = 1081)

Intervention

(n = 797)

Control

(n = 904)

Intervention

(n = 338)

Control

(n = 268)

Intervention

(n = 557)

Control

(n = 524)

M SE M SE M SE M SE M SE M SE

A-fam scale

Spring, 11th Grade 8.56 0.24 8.83 0.24 9.05 0.39 9.53 0.44 8.20 0.31 8.44 0.28

Spring, 12th Grade 7.68 0.21 7.59 0.22 8.20 0.36 8.18 0.40 7.37 0.26 7.28 0.26

A-sch scale

Spring, 11th Grade 5.24 0.14 5.24 0.14 5.85 0.24 5.76 0.25 4.82 0.18 4.94 0.16

Spring, 12th Grade 5.13 0.13 4.83 0.13 5.83 0.23 5.19 0.24 4.71 0.16 4.62 0.14

PRO scale

Spring, 11th Grade 16.10 0.18 16.12 0.18 17.17 0.30 16.94 0.34 15.33 0.23 15.67 0.21

Spring, 12th Grade 15.69 0.17 15.69 0.17 16.55 0.28 16.14 0.31 15.17 0.20 15.43 0.20

ACK scale

Spring, 11th Grade 3.21 0.10 3.22 0.10 3.82 0.17 3.81 0.18 2.77 0.12 2.91 0.11

Spring, 12th Grade 3.15 0.09 3.15 0.10 3.81 0.17 3.80 0.19 2.76 0.11 2.81 0.11

a A-fam is family problems content scale; A-sch is school problems content scale; ACK is alcohol/drug

problems acknowledgement scale; PRO is alcohol/drug problems proneness scale
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impacted students’ family problems and drug use proneness throughout early

adolescence. In particular, not only are family problems a potent risk factor

for the development of alcohol use and other problem behaviors, family

problems appear to be able to be reduced by an intervention aimed at alcohol

use prevention among young adolescents. Given the changes in behaviors as

measured by the MMPI-A A-fam and PRO scales, Project Northland may have

delayed or decreased the probability of more serious substance abuse disorders

developing.

It is of interest to note that the intervention had an impact on the MMPI-A scales,

but that this impact was most robust among baseline non-users of alcohol, in the

early adolescent (rather than high school) phase. These results somewhat mirror the

outcomes for alcohol use, where reductions in alcohol use were not found in

separate analyses with baseline alcohol users in either phase of Project Northland

(Perry et al. 1996). In the high school phase of Project Northland, modest reductions

in the trajectories of alcohol use were found (Perry et al. 2000), but these were not

as powerful as in the early adolescent phase. Thus the lack of outcomes for the high

school phase in this study is disappointing but consistent with the alcohol use

outcomes (Perry et al. 2002). These findings underscore the need for prevention

programs aimed at students in high school where few successful interventions have

taken place. The findings also suggest that the intervention should be more potent

than the high school phase of Project Northland, perhaps spanning 3–4 years, and

with substantial parent involvement. A special focus on early users of alcohol may

be needed so that problems in school are not exacerbated by the intervention. It

appears, then, that Project Northland had an important initial impact on multiple

areas of young adolescents’ lives, particularly family problems and drug use

proneness, and that this initial impact shortened the early adolescent period of

acceleration, and that deceleration was also then greater among the intervention

students. This is particularly notable since family problems are a key predictive

factor for alcohol use throughout adolescence.

Project Northland appears, then, to have been a particularly powerful interven-

tion for young adolescents, their proneness to use alcohol and drugs, and their

families. The family intervention in the early adolescent phase consisted of peer-

led, home-based activities that were required as homework (Williams et al. 1995a;

Williams et al. 1999); students were rewarded for completion of activities. The

family intervention also included family nights in the 6th and 7th grades, and

mailed material to parents (Perry et al. 1996). Parents were encouraged and

recruited to join the community task forces in their communities. Overall, the

parent programs, especially in the 6th grade, had very high participation rates

(Williams 1995a), with nearly 90% of parents participating in the home-based

activity program, the Slick Tracy Home Team, during the 6th grade. Importantly,

parent-child communication was a significant mediator of the Project Northland

outcomes in early adolescence (Komro et al. 2001), although, among the MMPI-A

scales, only the PRO scale was a significant mediator (not the A-fam) in the main

outcome analyses. Students who participated in the family intervention programs

also had lower increases in alcohol use than those who did not participate in these

programs (Stigler et al. 2006). Thus, it appears that the Project Northland family
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intervention programs may not only have been important for the outcomes of the

main study, alcohol use, but also may have had a direct impact on family problems

experienced by young adolescents.

The results reported in the current study suggest that rather than family factors

simply functioning as risk or protective factors for adolescent alcohol use, the

influence is bidirectional: adolescents whose risk of drinking was lowered by their

participation in a prevention program also report fewer family problems, and less

probability of developing an alcohol and drug abuse disorder than control group

adolescents. This is consistent with the findings of developmental scientists studying

the bidirectional influences among parents and children that explain the develop-

ment of psychopathology (Cicchetti and Cohen 1995; Sroufe and Rutter 1984). The

mechanisms through which participation in Project Northland resulted in reports of

fewer family problems cannot be disentangled fully, but it seems plausible that these

might include protective mechanisms such as: increased parental awareness of teen

alcohol use, increased parental ability to monitor teen activities and set appropriate

consequences for teen alcohol use, and increased supervision of teen activities either

in school or through sponsored activities in the community. Furthermore, the

increased skills learned in the home-based activities that facilitated effective

communication about alcohol use might have encouraged the use of better parenting

strategies for other potential areas of problem development during adolescence.

The generalizability of the findings from this study is limited because Project

Northland involved primarily White adolescents in rural and small towns in

northeastern Minnesota. However, one important aspect of the findings of this study

is that prevention programs in early adolescence can have a broad impact on

adolescents’ lives. This may be particularly appealing to parents and to school

districts as they consider whether and why to adopt an evidence-based substance use

prevention program. If our prevention programs have an impact on family problems

or behaviors related to drug proneness, for example, in a cohort of young adolescent

students, then this should be particularly relevant for school administrators, teachers

and staff. Likewise, parental support may be able to be garnered for the enactment

of a prevention program, when allocation of resources is being examined. Thus, the

use of measures, like the four MMPI-A scales used in this study, that more broadly

assess the impact of prevention programs in key arenas of young people’s lives may

not only broaden our understanding of the impact of these programs, but also their

potential for dissemination.
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