
Research Papers 

Susceptibility to Peer Pressure 
as an Explanatory Variable for the Differential Effectiveness 
of an Alcohol Misuse Prevention Program in Elementary Schools 
T.E. Dielman, Deborah D. Kloska, Sharon L. Leech, 
John E. Schulenberg, Jean T. Shope 

~ _ _ _ _  ~ 

ABSTRACT: A school-based alcohol misuse prevention program had differential effects on students’ susceptibility to 
peer pressure, depending on prior experience with alcohol. These effects paralleled those on alcohol use and misuse, 
indicating program effects on use and misuse were mediated by reductions in the rate of increase on susceptibility to peer 
pressure. Experimental group students with prior unsupervised use of alcohol showed a significantly greater reduction than 
their controls in the rate of increase in susceptibility to peer pressure. alcohol use, and alcohol misuse. This difference was 
not found among students without prior unsupervised use of alcohol. (J Sch Health. 1992;62(6):233-237) 

oodstat’ noted that most previous substance abuse G prevention studies evaluated the prevention pro- 
grams without regard to the possibility that prior 
abstainers may differ from prior users in their response 
to the prevention program. Combining these two groups 
in the program evaluation could attenuate or completely 
mask a program effect. This masking could be detected 
if the students’ experience with the substance at pretest 
were included as a stratification variable in the analysis. 
Dielman et al’ found a reduction in the rate of increase 
of alcohol use and misuse (AUM) among experimental 
group students who had experienced unsupervised use 
of alcohol prior to the intervention. Students who were 
abstainers or who had experienced only adult supervised 
alcohol use prior to the intervention exhibited low AUM 
rates at all testing occasions, with no differential rates 
of increase between experimental and control groups. In 
a subsequent report, Dielman et al’ found that adoles- 
cents’ level of susceptibility to peer pressure (SPP) had 
the most salient direct effect on AUM in a structural 
equation model that also included grade level, exposure 
to peer use and misuse of alcohol, internal health locus 
of control, and self-esteem as predictors. This study 
tested the differential effectiveness of the intervention 
with respect to rate of increase in adolescents’ SPP, and 
the consequent effect of the rate of SPP increase on the 
rate of AUM increase. 
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METHOD 
The Alcohol Misuse Prevention Study (AMPS), being 

conducted by the authors, is based on a social skills/ 
peer pressure resistance approach and addresses many 
of the methodological shortcomings noted in earlier 
studies. A conceptual model specifying the hypothesized 
direct and indirect program effects on intervening and 
outcome variables guided development of the AMPS 
program objectives, curriculum materials, and evalua- 
tion instruction.2 The design and implementation of the 
study and the curriculum have been described else- 

A randomized, pre-post, experimental-control 
design, following individual students longitudinally, 
was used to evalute the program. Students from 49 
schools were assigned randomly to conditions by school 
building. All students were post-tested at the end of the 
first school year after program implementation, as well 
as at the end of the two subsequent years. 

Care was taken during the implementation and eval- 
uation phases to ensure that any differences found 
between experimental and control groups could be 
attributed to effects of the prevention program. Schools 
were matched on socioeconomic, ethnic, and achieve- 
ment variables prior to random assignment to treatment 
conditions. A description of the data management and 
analysis procedures is provided e l~ewhere .~ .~  The 
analyses conducted for this report were based on 714 
sixth grade students who were pretested and who were 
present at all four testing occasions. Questionnaire 
items included in these analyses measured quantity and 
frequency of alcohol use, misuse of alcohol (overindul- 
gence, trouble with peers, and trouble with adults), 
SPP, and type of prior experience with alcohol. The 
item content, scoring and index construction procedures, 
score ranges, and alpha coefficients for the variables 
used in the current analyses have been described previ- 
ously.24Jo In the first set of analyses, the dependent 
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variable was SPP, with treatment condition, occasion, 
and type of prior drinking experience as independent 
variables. In subsequent analyses, the total alcohol mis- 
use and alcohol frequency-quantity scores were the 
dependent variables, with treatment condition, occa- 
sion, type of prior drinking experience, and level of SPP 
(low/medium and high) as independent variables. 

The primary hypothesis of interest in this study held 
that the difference between the experimental and control 
groups in the rate of SPP increase over time would dif- 
fer depending on type of prior drinking experience. This 
view is expressed by hypothesizing a significant three- 
way (treatment condition by type of prior drinking 
experience by occasion) interaction, indicating the 
program had differential treatment effects over time, 
depending on the student's type of prior drinking exper- 
ience. A three-way repeated measures analysis of vari- 
ance (treatment condition by type of prior drinking 
experience by occasion), weighted for unequal cell sizes, 
was conducted, using SPP as the dependent variable. 
Independent variables were the students' type of prior 
drinking experience (three levels), treatment (two 
levels), and testing occasion (four levels). Preliminary 
one-way analyses of variance of the pretest SPP scores 
indicated no significant differences among group means 
and variances at the pretest occasion. The repeated mea- 
sures analyses of variance were conducted using the 
SPSS-X subroutine designed for that purpose. I 1  When 
the analysis resulted in a significant F-ratio for a main 
or interaction effect with more than two levels, com- 
parisons among pairs of group means were conducted 
using Scheffe tests, which provide a conservative test of 
between group differences when making multiple a 
posteriori comparisons. 

In the experimental design, the unit of randomiza- 
tion was the school rather than the individual student. 
The analysis, however, used the individual student as 
the unit of analysis for two reasons: 1) the need to track 
individual students over time to assess individual behav- 
ior, and 2) the fact that students did not move to their 
new grade levels in intact classes. Use of different units 
in assignment to conditions and for analytic purposes 
presented a methodological problem in that the alcohol 
use and misuse behavior of students within schools 
tends to be correlated and cannot be considered inde- 
pendent.2.8.12-14 Suggested analytic strategies for 
compensating for this situation have been specification 
of the grouping factor in hierarchical analysis of vari- 
ance or use of group means as the unit of analysis.z.8J4J5 
These approaches are not useful in longitudinal studies 
in which groups do not remain the same over time and 
in which there is a desire to track longitudinally the be- 
havior of individuals who are exposed to different 
experimental conditions. Another applicable technique, 
suggested by the survey sampling literaturet6 and, more 
recently, by school-based prevention researchers," has 
been employed by the authors previously,2J as well as in 
the current analyses, to adjust for the effect of cluster- 
ing of students within schools. With this approach, new 
sampling variances are calculated which take clustering 
into account. To the extent that students within schools 
resemble each other on dependent variables, as measured by 
the intraclass correlations for those variables, the new 
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sampling variances will be larger than those which 
ignore the clustering. In the current analyses, variances 
corrected for clustering were calculated when significant 
effects were found. 

As a final step to test the hypothesis that SPP served 
as a mediating variable with respect to the effect of the 
intervention on AUM, structural equation analyses were 
conducted within each of the type of prior drinking 
experience subgroups. If SPP serves as a mediating vari- 
able, then the indirect effect of the intervention, 
through SPP, on changes in AUM from pretest to the 
final posttest should be significant, especially within the 
subgroup with prior unsupervised drinking experience. 

RESULTS 
The cell sizes, means, and standard deviations by 

treatment condition, type of prior drinking experience, 
and occasion are presented in Table 1 for SPP. The re- 

/ 
/ 

/ 
/ -- / 

/ 
/ 

. .. . .-d 
-- . r . 

Table 1 
Cell Sizes, Means, and Standard Oevlatlont 

SusceptlbiiltV to Peer Pressure: 
Treatment by Ocwslon by Prlor Drlnklng Experience 

N PWut - 1  -12 pWtWt3 ----- 
Control Qroup - x S! K _  so so so 

Abstalners 80 8.20 1.90 8.64 2.25 10.90 4.02 12.38 4.13 
Supewlsed Use 76 8.67 1.97 9.73 3.28 11.60 4.60 13.34 4.74 
Unsupervised Use 40 12.69 4.31 14.26 5.05 16.77 4.96 19.48 4.10 

Exparlmmbl Qrwp 
Abstalners 107 8.21 1.63 9.37 2.86 11.26 3.87 13.18 4.86 
Supervised Use 202 9.36 2.37 10.42 3.04 12.26 4.04 13.73 4.34 
Unsupervlsed Use 89 12.59 5.05 13.54 5.02 14.53 4.94 15.79 5.44 

Postlest I Posttest 1 

OCCASION 

_ -  -U - - Conuol.UnsupcNiscdUsc 

- -  -0- - - Trcatmnt. Unsupervised Uw 

-L- Control. Supervised Ux - Tmaencnl. Suprviscd UEC 
, , . . . . . 0.. . . . . Control. Abstainen 
, , , . . . .*. . . . . . Tm mum, Abstainen 
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(p c .001) for the main effect of type of prior drinking 
experience, 51.3 (p c .001) for the main effect of SPP, 
61.3 (p < .001) for the main effect of testing occasion, 
3.6 (p .06) for the interaction of treatment condition 
by SPP, and 4.8 (p c .01) for the interaction of type of 
prior drinking experience by SPP. 

The repeated measures analysis of variance of the 
total alcohol misuse scores resulted in significant main 
effects of testing occasion (F = 80.8, p < .001, df = 
3/1,929), type of prior drinking experience (F = 56.8, 
p 4 .001, df = 2/643), and SPP (F = 82.8, p < .001, 
df = 1/643). The intraclass correlation coefficient for 
total alcohol misuse was .006, yielding a design effect of 
1.15. When corrected for the design effect, the F-ratios 
were 70.3 (p < .001) for testing occasion, 49.4 
(p < .001) for type of prior drinking experience, and 
72.0 (p c .001) for SPP. The main effect of treatment 
condition was not significant. Significant two-way 
interactions were found for type of prior drinking 
experience by SPP (F = 5.2, p c .01, df = 2/643; 
corrected for design effect, F = 4.5, p < .Ol), 
treatment condition by testing occasion (F = 3.7, 
p < .01, df = 3/1,929; corrected for design effect, F = 
3.2, p < .02), and SPP by testing occasion (F = 36.7, 
p < .001, df = 34,929, corrected for design effect, F 
= 31.9, p < .001). There was a marginal two-way inter- 
action of treatment condition by SPP (F = 2.9, p = 
.09, df = 1/643). Treatment condition by type of prior 
drinking experience and type of prior drinking exper- 
ience by testing occasion were not significant. The 
uncorrected three-way interaction of type of prior 
drinking experience by SPP by testing occasion was 

Figure 2 
Results 01 Structural Equation Analyses Predicting 

Alcohol Use and Misuse, Prior Unsupervised Use Subgroup 
N = 131 

a. Frqumcy-Quantity ol  Almhol Use 

.R 
.36 

SPPq 

.47 IV 

.A9 .70 

.44 F Q  4 

.R 
.36 

SPPq 

.47 IV 

.A9 .70 

.44 F Q  4 

chi-square (dlz4) = 5.67. p = 22; GFI = .98; Adjusted CFI = .9E 

b. Total Almhd Misuse 

.37 I f .., 

chi-square (dh4) = 1.11. p = .I?% GFI = .W, Adjuslrd GFI I .99 

Note SPP = Svsrrplibilily to Peer Pressurr. FQ = Frequcncy-Quanlity or Almhol Use. 
AM = Almhd Misuse: I V  = Inbrvcniion; Subscrip1 "I" = pmsl; S u k r i p l  "4' I pmll~tl3.  

significant (F = 2.3, p < .04, df = 6/1,929; corrected 
for design effect, F = 2.0, p < .07). There were no 
other significant effects. 

The third approach to test the mediating effects of 
SPP was to conduct two series of structural equation 
analyses. Results of structural equation analyses for the 
sixth grade students with prior unsupervised drinking 
experience are shown in Figure 2 for both the frequency- 
quantity of alcohol use and total alcohol misuse. As 
shown in Figure 2, the stability coefficients for SPP and 
the frequency-quantity of alcohol use were .36 and .44, 
respectively, from pretest to posttest three. The co- 
efficient relating SPP to the frequency-quantity of 
alcohol use at pretest was .55. The coefficient for the 
effect of SPP on the change in the frequency-quantity 
of alcohol use was .47. The direct effect of the interven- 
tion on the change in SPP was -30, and the direct effect 
of the intervention on change in the frequency-quantity 
of alcohol use was -.06. When the effect of the inter- 
vention on change in SPP was taken into account, the 
indirect effect of the intervention on the frequency- 
quantity of alcohol use through the change in SPP was 
-.14, and the remaining direct effect of the intervention 
on the frequency-quantity of alcohol use was -.06. The 
total effect of the intervention on the students' 
frequency-quantity of alcohol use thus was -.20. 

As shown in Figure 2, the stability coefficient for 
total alcohol misuse was .16 and the coefficient relating 
SPP to total alcohol misuse at pretest was 37. The 
coefficient for the direct effect of SPP on the change in 
total alcohol misuse was .46. The direct effect of the 
intervention on change in total alcohol misuse was -.13. 
Controlling for the effect of the intervention on SPP, 
the indirect effect of the intervention on total alcohol 
misuse through SPP was -.14, and the remaining direct 
effect of the intervention on total alcohol misuse was 
-. 13. The total effect of the intervention on total alcohol 
misuse consequently was -.27. 

DISC USSl ON 
Results from this study indicate the school-based 

resistance to social pressure skills prevention program 
reduced the rate of increase in adolescents' SPP, and 
this reduction was directly related to reduced rates of in- 
crease in adolescent AUM. These findings support the 
hypothesis that the differential effectiveness of this 
approach to the prevention of adolescent AUM is medi- 
ated to a great extent by changes in the students' SPP. 
The implication for prevention program development is 
that the social pressure resistance skills approach used in 
this study should continue to be a focus in school-based 
substance abuse prevention programs. A limitation of 
the study is the small number of students (N = 131) in 
the subgroup for whom the prevention program was 
most effective. A further test of the causal model with a 
larger sample is necessary. 

The finding that this mediated effect occurred 
among students who had begun to experiment with 
alcohol use in unsupervised settings prior to the inter- 
vention, and that this subgroup had initially higher rates 
of AUM, as well as higher initial SPP scores, suggests 
the possibility that earlier intervention might be 
effective in preventing such early experimentation. This 
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peated measures analysis of variance resulted in a sig- 
nificant main effect of occasion (F = 266, p < .001), 
and significant interaction effects of treatment by occa- 
sion (F = 4.1, p < .01) and treatment by type of prior 
drinking experience by occasion (F = 4.1, p <  .001). 
The intraclass correlation for SPP was .004, yielding a 
design effect of 1.10. When corrected for the design 
effect, the F-ratios were 242 for occasion (df = 
3/2,004; p < 001), 3.8 for treatment by occasion (df = 
3/2,004; p < .05), and 3.8 for treatment by type of 
prior drinking experience by occasion (df = 6/2,004; 
p c .001). 

Mean SPP scores are plotted by testing occasion in 
Figure 1 for each treatment group by type of prior 
drinking experience subgroup. Table 1 and Figure 1 
indicate SPP means were lowest at pretest for the ab- 
stainer group, somewhat higher for the supervised 
~~ 

Table 2 
Cell Sizes, Means, and Standard Deviations 

Frequency-Ouantity ol Alcohol Use index by Treatment Condition, 
Type of Prior Drinking Experience, and Susceptibiilty to Peer Pressure 

(low-medium vs. high) 
N PMt#Ct PWWt1  hSh8tZ  pOrhSt3 

- 
Control Group - x s i  s i  9 so 9 s 7  

Abstainers 
Low-medium SPP 61 0.02 0.13 0.00 0.00 0.16 0.37 0.33 0.75 
High SPP 18 0.00 0.00 0.28 1.18 0.56 1.42 0.94 1.06 

SUpeNiSed US8 
Lowmedium SPP 
High SPP 

Low-medium SPP 
High SPP 

Treatment Group 
Abstainers 

Low-medium SPP 
High SPP 

Supervised Use 
Low-medium SPP 
High SPP 

Unsupervised Use 

50 0.10 0.30 0.26 0.57 0.38 0.99 0.32 0.47 
18 0.33 0.77 0.78 1.40 1.22 1.59 1.94 1.73 

7 0.29 0.49 0.43 0.54 0.57 0.54 0.71 0.76 
24 0.96 1.27 1.29 1.40 2.21 1.98 2.75 2.05 

125 0.01 0.09 0.10 0.31 0.20 0.49 0.38 0.88 
51 0.00 0.00 0.16 0.37 0.43 0.83 1.18 1.31 

124 0.14 0.35 0.26 0.49 0.37 0.64 0.48 0.69 
62 0.29 0.56 0.48 0.54 0.90 1.08 1.32 1.24 

Unsupervised Use 
Low-medium SPP 34 0.65 1.20 0.88 1.23 1.00 1.58 0.91 1.42 
High SPP 31 0.87 0.96 1.26 1.29 1.65 1.54 2.48 1.91 

Table 3 
Cell Sizes, Means, and Standard Deviations 

Total Alcohol Misuse Index by Treatment Condition, Type of Prlor 
Drlnkinfl Experience, and Susceptibility to Peer Pressure - .  

(low-medium vs. high) 
N Pretest Posttest 1 Posttest 2 Posttest 3 ----- - - 

Control Qroup - xs~"~~x)xg 
Abstainers 

Low-medium SPP 62 0.03 0.18 0.08 0.33 0.27 0.61 0.31 0.80 
High SPP 19 0.00 0.00 0.47 1.22 0.53 1.07 1.63 1.46 

Low-medium SPP 53 0.25 0.55 0.34 0.76 0.36 0.81 0.43 0.91 
High SPP 23 0.39 0.66 0.65 1.23 1.04 1.33 2.48 1.93 

Low-medium SPP 7 1.14 1.22 0.14 0.38 0.43 0.54 1.71 2.43 
High SPP 32 1.50 1.52 1.57 1.63 2.06 1.80 3.25 1.67 

Supervised Use 

Unsupervised Use 

Trutmanl Group 
Abstainers 

Low-medium SPP 122 0.03 0.22 0.16 0.60 0.30 0.85 0.31 0.92 
High SPP 57 0.00 0.00 0.16 0.49 0.61 1.16 1.32 1.50 

Low-medium SPP 129 0.21 0.46 0.31 0.83 0.34 0.76 0.61 1.28 
High SPP 65 0.40 0.63 0.42 0.68 0.72 1.24 1.91 1.88 

Low-medium SPP 42 1.21 1.69 1.00 1.38 .98 1.26 1.00 1.29 
High SPP 44 1.25 1.74 1.61 1.74 2.18 1.97 2.75 2.14 

Supervised Use 

Unsupervised USE 

drinking experience group, and significantly higher than 
the rest for the unsupervised drinking experience group. 
Pretest means for the experimental and control groups 
within types of prior drinking experience classifications 
did not differ significantly. Rates of increase in SPP 
means across occasions were nearly identical for the 
experimental and control groups within the abstainer 
and supervised experience groups. In the prior unsuper- 
vised experience subgroup, however, the rate of increase 
of SPP means across occasions was significantly greater 
for the control group than for the experimental group. 
The difference between the experimental and control 
group for the unsupervised prior experience students 
was statistically significant at the posttest three occasion 
(t = 3.0, p < .01; corrected for design effect t = 2.7, 
p < .Ol), but not at the posttest two occasion (t = 1.7). 

These results of the analyses of the SPP scores by 
treatment condition, type of prior drinking experience, 
and occasion paralleled the analyses of the rates of 
increase in the students' alcohol use and misuse reported 
by Dielman et al.' This finding suggests that the effects 
of the alcohol misuse prevention program were achieved 
in large part through a reduction in the students' SPP. 
Three additional sets of analyses were conducted to con- 
firm this possibility. First, the students' pretest to post- 
test three SPP change scores were correlated with their 
change scores over the same testing occasions on fre- 
quency-quantity of alcohol use and total alcohol mis- 
use. The correlation of the change on SPP was .45 with 
the change on the frequency-quantity of alcohol use 
(p c .001), and .39 with the change on the total alcohol 
misuse (p 4 .001). The correlation of change in the fre- 
quency-quantity of alcohol use with the change in the 
total alcohol misuse was 3 7  (p c .001). 

Second, repeated measures analyses of variance on 
the frequency-quantity of alcohol use and total alcohol 
misuse were conducted using treatment condition, type 
of prior drinking experience at pretest, posttest three 
SPP, and occasion as independent variables. The cell 
sizes, means, and standard deviations for the repeated 
measures analyses of frequency-quantity of alcohol use 
and total alcohol misuse are presented in Tables 2 and 3, 
respectively. The SPP scores at posttest three were 
grouped into two categories: low/medium (scores of 7 
through 15.75, N = 447) and high (scores of 16-28, N = 
257). This grouping was done on the combined basis of 
the meaning and the distribution of scores. 

The repeated measures analysis of variance of the 
alcohol frequency-quantity scores resulted in significant 
main effects of type of prior drinking experience (F = 
45.4,~ .001, df = 2/593), SPP (F = 82.1,~ < .001, 
df = 1 /593), and testing occasion (F = 98.1, p 4 .001, 
df = 311,799). The main effect of treatment condition 
was not significant. Two-way interactions that resulted 
in significant effects included treatment condition by 
SPP (F = 5.7, p c .02, df = 1/593), type of prior 
drinking experience by SPP (F = 7.7, p c .001, df = 
2/593), and SPP by testing occasion (F = 38.2, 
p < .001, df = 3/1,799). Neither the four-way nor any 
of the three-way interactions were significant. The intra- 
class correlation coefficient for alcohol frequency- 
quantity was .02 yielding a design effect of 1.6. When 
corrected for the design effect, the F-ratios were 28.4 
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possibility is complicated by the finding, noted in an 
earlier article,2 that the differential program effect on 
AUM was not noted among students who received the 
intervention in the fifth grade. As noted in this and the 
earlier article, however, the differential program effect 
on alcohol misuse among those who entered the study in 
sixth grade did not reach statistical significance until the 
final posttest, which occurred in the eighth grade for 
those students. Students who received the intervention 
in the fifth grade were in seventh grade at the final post- 
test, thus no eighth grade comparisons were possible. 
Additional longitudinal research is required to 
determine whether students who receive the school- 
based, social skills intervention earlier than sixth grade 
show the subsequent greater reductions compared with 
a control group in rates of increase in SPP, early experi- 
mentation with unsupervised alcohol use, and subse- 
quent alcohol misuse. 

Another avenue of research suggested by these find- 
ings is the need for conducting tests of the effectiveness 
of specific components of school-based, social pressure 
resistance skills prevention programs in reduction of 
SPP and alcohol misuse. In overall tests of program 
effectiveness, as conducted in this study, it is not 
possible to ascertain which aspects of the program are 
most effective in achieving these reductions. One set of 
hypotheses to be considered is that changing the adoles- 
cents’ perceptions of family and other significant adult 
role modeling, as well as family and peer group norms 
and behavior with respect to AUM is important in 
achieving reductions in adolescent SPP and AUM. If 
this is the case, it would be useful to test earlier inter- 
ventions conducted in the school, with peer norms as a 
component, as well as earlier family-based interven- 
tions. Such components might provide parents with 
information and skills directed at changing children’s 
perceptions of peer norms and behavior, and with effec- 
tive methods of parenting, including the setting, 
monitoring, and enforcing of family norms regarding 
AUM. 

Though research exists concerning peer and family 
antecedents of adolescent AUM,17-2’ comprehensive 
longitudinal tests of causal models have not been con- 
ducted. Longitudinal research needs to be conducted to 
simultaneously test the direct and indirect influences of 
peer norms and peer behavior, as well as family norms, 
parental norm setting, monitoring and enforcement, 
and parental and other significant adult role modeling 
behavior. This type of research would be extremely 
useful in providing direction for the development and 
testing of components of adolescent alcohol misuse 
prevention programs. 

CONCLUSION 
These results support the continued development 

of school-based alcohol misuse prevention programs 
based on providing practice in the social skills to resist 
“social pressure” to use and misuse alcohol. The pre- 
vention program should include components hypothe- 

shed to reduce SPP. Realistic information regarding 
peer group norms and behavior with respect to AUM 
may be as important as the behavioral skills to resist 
peer pressure. Longitudinal, developmental studies are 
needed to test family-based interventions that include 
information concerning peer norms and behavior, as 
well as role modeling behavior by parents and other 
significant adults and parenting skills that focus on 
norm setting, monitoring, and enforcement. 
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