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Measurement of Alcohol Use and Misuse in a Cohort of 
Students Followed from Grade 6 Through Grade 12 

Jean T. Shope, Laurel A. Copeland, and T.E. Dielman 

In following a cohort of students from grade 6 through grade 12 for 
the purpose of evaluating an Alcohol Misuse Prevention Study cur- 
riculum, a substudy of the measurement of alcohol use and misuse 
was conducted. The 6-year follow-up of young people over time 
afforded a good opportunity to assess the adequacy of the initially 
chosen measures to 1) provide data with statistically desirable 
properties, and 2) be sensitive to and representative of the wide 
range of alcohol use and misuse patterns among adolescents as 
they mature. Revised measures of alcohol use and misuse were 
developed from the data responding to the same questionnaire items 
that had been used throughout the study. The revised measures 
demonstrated good psychometric properties and may be useful in 
other studies. 
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HE CONCEPTUALIZATION and measurement of T alcohol use and misuse have received attention from 
numerous investigators,’-’ but primarily with a focus on 
studies of adults. Adolescent alcohol use and misuse must 
also be assessed by careful measurement in the several 
different types of studies likely to be conducted: those that 
assess prevalence, changing trends, antecedents, and the 
effectiveness of alcohol use/misuse prevention interven- 
tions. Replicability of the measures is important, so that 
comparisons among studies can be made. In selecting 
measures for research with young people, investigators 
should consider the measures’ appropriateness for the age 
group being studied. Alcohol use changes dramatically 
from elementary school through high school, thus item 
wording and sensitivity of the measures must be carefully 
evaluated. Although different measures may be appropri- 
ate for different ages, in longitudinal studies, utilization of 
the same questionnaire items over time and of measures 
that are sensitive to change is critical. 

In 1984 when the authors began the study reported 
herein, there were few sources of information on alcohol 
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use and misuse measures utilized by other researchers with 
adolescents. Researchers who had worked with large sarn- 
ples of adolescents included primarily Jessor et al.?7 
Greenwald,* Rachal et al.? and Bachman et a1.” The 
measures of Jessor and Jessor’s group6 had been adapted 
and revised by Rachal et al.’ Bachman et al.’s’’ Monitoring 
the Future Project at that time surveyed only high school 
seniors and older respondents, so their items contained 
higher reading levels in a more complex format, and used 
a shorter time frame (past 2 weeks) than would be appro- 
priate for the younger students who were the focus of the 
current study. Questionnaire items for younger students 
should use developmentally appropriate reading levels, a 
simple format, and a time frame for alcohol use that is 
likely to result in a reasonable proportion of positive 
responses. Very few elementary students would report 
alcohol use in the past 2 weeks. In addition, the Monitor- 
ing the Future items” asked about “a drink of alcohol,” 
and did not specify types of beverages (e.g., beer, wine, or 
liquor) that would be clearer to younger students with less 
cognitive ability and therefore result in more valid data. 
Only Jessor and Jessor6 measured alcohol use among 
students in grades as low as 7, 8, and 9. Their focus, 
however, was on the onset of drinking, not the frequency 
and quantity or the consequences of drinking as needed 
in the current study. The measures from Greenwald,* and 
Rachal et al.,9 although targeted toward older students, 
were more appropriate for adaptation for the study re- 
ported herein. Their questionnaire items covered the di- 
mensions being studied and were amenable to adaptation 
for the reading levels of the upper elementary students 
targeted in this study. 

More recently, several other researchers have reported 
on alcohol use and misuse among younger adolescents, 
primarily middle school age, in the context of reporting 
prevention intervention results. ‘-I4 Differing measures, 
item-wordings, and levels of specificity were utilized. In 
addition, time frames varied or several were used. Meas- 
ures were constructed differently from the items, often 
resulting in dichotomous variables. The current study 
required interval level data for the planned repeated meas- 
ures analyses of variance. 

In the context of evaluating the curriculum used in the 
Alcohol Misuse Prevention Study (AMPS), questionnaire 
items were selected, adapted, and refined as detailed, with 
summary measures created from responses to those items. 
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Utilization of essentially the same alcohol frequency/ 
quantity and misuse questionnaire items over time al- 
lowed the authors to assess how adequately the constructed 
indices measured alcohol use and misuse as the adolescent 
subjects progressed from - 12- 1 8 years of age. The purpose 
of this report is to describe the specific questionnaire items 
used in the study, the responses obtained from the same 
students at four different points in time, the initial meas- 
ures developed from responses to those items, and the 
revised measures. Knowledge gained through the refine- 
ment of the measures in this study should be helpful to 
others who wish to assess alcohol use and misuse among 
young people making the transition from childhood to 
adulthood. 

METHODS 

Sen ing/Subjects 
From 1984 through 199 1, six school districts in southeastern Michigan 

participated in AMPS, allowing project staff to administer questionnaires 
to students with parental permission and to teach the AMPS cumculum 
to a portion of their students in 6th and 10th grades, the other portion 
serving as controls.’5*16 Data collection began when the students included 
in this report were in 6th grade and continued through their 12th grade 
year. Only half the students were pretested to study the effects of 
pretesting.” Therefore, to maximize the size of the longitudinal sample 
for this report, data collection occasions in the second terms of the 6th, 
8th, loth, and 12th grades (posttests 1, 3, 5,  and 6) were used. This 
selection of survey occasions also provided data on students’ alcohol use 
and misuse at relatively equal time intervals. Data obtained from all 
students, both experimental and control, are included in this report on 
the measures utilized. The effectiveness of the cumculum was reported 
else~here.l**’~ 

Unfortunately, one district’s consent procedures changed from passive 
to active during the high school years of the study and many students 
from that district were lost to follow-up. Although formerly that district 
comprised 20% of the composite sample, by the last survey occasion, 
that district comprised only 7% of the sample. In addition, students from 
that district who continued in the study after the change had reported 
significantly different alcohol use and misuse responses at the 10th grade 
data collection occasion from those who stopped participating. Because 
the participating 12th grade students were not representative of the 
district, data from that district at all four survey occasions were removed 
from the data set used in this report. 

Students completed questionnaires that covered several psychosocial 
topics, as well as self-reported alcohol use and misuse. Trained project 
staff administered the questionnaires in students’ regular classrooms and 
answered students’ questions in a standardized manner. Students were 
assured that their responses would be confidential, and classroom teach- 
ers were asked to position themselves so as not to inhibit or bias the 
students’ responses. Of a total of 2301 eligible 6th grade students (from 
the five usable districts), 2088 (90.7%) completed questionnaires in the 
spring of 1985. Parents denied participation permission for 24 students, 
and 189 were absent at the time of the questionnaire administration. 
The sample was comprised of 52.0% boys and 48.0% girls. Self-reported 
ethnicity ofthe students was as follows: 82.0% White, 13.7% Black, and 
4.3% other, with six cases not reported. At subsequent data collection 
occasions, data were collected from the original cohort as follows: 1476 
(70.7%) in 8th grade, 970 (46.5%) in 10th grade, and 613 (29.4%) in 
12th grade. Absenteeism at any single survey occasion was the primary 
cause of 10% of subjects to the longitudinal sample. The study did not 
administer follow-up surveys to absentees. Family moves out of the area 
occurred at a rate of -10%/year. 

Of the 6 13 students who completed questionnaires at all four survey 

occasions, 49.8% were boys and 50.2% were girls. Self-reported ethnicity 
of these students was as follows: 85.8% White, 10.8% Black, and 3.4% 
other, with one case not reported. x 2  analyses revealed that the longitu- 
dinal group of students was not significantly different from the original 
cohort in sex distribution, but was significantly different in racial com- 
position. Attrition in the categories “Black” and “other” was higher than 
in the category “White” ( p  = 0.01). Student’s t tests on two alcohol 
measures also revealed that the longitudinal cohort reported significantly 
less alcohol use and alcohol misuse in 6th grade than did the students 
who were unavailable to longitudinal follow-up [mean (SD) on scales of 
0-6 for use = 0.33 (0.66) vs. 0.5 1 (1.04); and of 0-10 for misuse = 0.45 
(0.99) vs. 0.8 I (1.47); p = 0.001. 

Measures and Analyses 

Validity. Students self-reported their alcohol use and misuse. Concerns 
regarding the validity of adolescents’ self-reports of alcohol use, an 
undesirable behavior, were examined during pilot testing of the question- 
naire, using a ‘‘bogus pipeline” technique designed to assess students’ 
differential reporting on 11 variables when faced with the prospect of 
independent biochemical verification of their self-reports. The bogus 
pipeline procedure did not affect alcohol use and misuse reports com- 
pared with the control group’s reports. These results,zo together with 
other evidence that students’ self-reports of substance use are at least as 
valid with assurance of confidentiality as with utilization of the bogus 
pipeline pr0cedure,2~-’~ led to the conclusion that such a procedure was 
unnecessary in the study’s main data collection. 

Alcohol Use. Alcohol use was assessed by several different items, the 
wording of which was refined during pilot testing of the questionnaire.15 
To assess alcohol use in general, students were asked about whether they 
had ever used alcohol and about use in the past 12 months, as well as in 
the past month (see Table 1 for item wording). In addition, when the 
students reached high school, two items concerning having had five or 
more drinks in a row (Table 1) were added to the questionnaire. 

To awss  frequency and quantity of alcohol use, separate items for 
beer, wine, and liquor were written, adapted by study staff from the work 
of Rachal et al.9 Separate frequency of alcohol use questions were asked 
for each substance: How often have you had beer (wine, liquor) in the 
past I2 months? Responses to and codes for the frequency items were: 
never (0), a few times a year or less (l), about once a month (2), about 
once a week (3), 3 or 4 days a week (4), and every day (5 ) .  Quantity was 
also assessed separately for each substance: When you drank beer [wine, 
liquor) during the past I2 months, how many canslbottles (glasses, drinks) 
did yuu usually have at one time? Responses to and codes for the quantity 
items were: none (0), <1 drink (I) ,  1 drink (2), 2 drinks (3), 3 or 4 drinks 
(4), 5 or 6 drinks (5 ) .  and 7 or more drinks (6). The questionnaire used 
through grade 8 contained the additional response, “I’ve only had a 
taste,” for the frequency and quantity questions, but that response was 
difficult to interpret-was a taste a small portion of a whole drink? If so, 
what portion? Some tasters perceived themselves as nondrinkers, com- 
menting on the questionnaire, “But, I don’t drink.” Were all tasters really 
nondrinkers? Because of these uncertainties, the taste-only response 
choice was dropped from the questionnaire when refinements were made 
in the item wordings for grades 10 and 12. In reported results, the 
“tasters” were included in the “none” category for each substance, 
because they typically reported tasting on only one occasion. An alcohol 
frequency/quantity index for each student at each data collection point 
was created by multiplying frequency times quantity for each of the three 
substances, recoding the data as drinks/week, then adding the three 
substances to yield the total number of drinks/week. This variable 
(number of dnnks/week) was then collapsed to form a 7-point scale 
reflecting no drinking (0) to 10 or more drinks/week (6),  as shown under 
“initial measure” in Table 2. 

When the students’ 10th and 12th grade data were being analyzed, it 
became apparent that the frequency/quantity categories established pm- 
viously from the continuous drinks/week variable could be improved 
on. Even at older ages and with increased drinking levels, the measure 
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Table 1. Percentage of Student Cohort (n = 613) Reporting Each Response to General Alcohol Use Items Over Time 

Items Responses Grade 6 Grade 8 Grade 10 Grade 12 

1. Did you ever drink any beer, wine, hard liquor, or other No 70.3 37.5 12.2 6.2 
drink with alcohol in it? Yes 29.7 62.5 87.8 93.8 

with alcohol in it in the past 12 months? Yes 29.3 54.8 71.2 79.2 
2. Did you drink any beer, wine, hard liquor, or other drink No 70.7 45.2 28.8 20.8 

3. Did you drink any beef, wine, hard liquor, or other drink No 92.4 75.2 58.0 45.5 
with alcohol in it in the past month? Yes 7.6 24.8 42.0 54.5 

4. During the past 12 months, how many times have you None NA* NA 58.2 43.2 
had 5 or more drinks in a row? Once 12.9 10.1 

Twice 8.2 8.3 
3-5 times 8.5 15.3 
6-9 times 4.4 7.6 
1 O+ times 7.8 15.5 
None 76.6 66.0 
Once 10.8 11.7 
Twice 5.4 7.2 
3-5 times 4.4 7.5 
6-9 times 1 .o 2.2 
1 O+ times 1.7 5.4 

5. During the past month, how many times have you had 5 
or more drinks in a row? 

NA NA 

Note: Missing data not included in percentages (6th, n = 11-46; 8th, n = 26-35; 
NA, not applicable. Item was not asked of students in grades 6 and 8. 

Table 2. Percentage of Student Cohort (n = 613) Reporting Each Category of 
Alcohol Frequency/Quantity for the Previous Year (Initial and Revised Measures) 

by Grade Over Time’ 

No. of drinks Grade 6 Grade 8 Grade 10 Grade 12 

0) None 
1) <l/week 
2) 1 to <2/week 
3) 2 to <4/week 
4) 4 to <6/week 
5) 6 to <1 O/week 
6) 10 or morelweek 
Mean 

Coefficient of skewness 
SO 

0) None 
1) <l/rnonth 
2) 1 to <2/month 
3) 2 to <4/month 
4) 1 to <3/week 
5) 3 to <8/week 
6) 8 or more/week 
Mean 

Coefficient of skewness 
SD 

72.5 
24.7 

1.7 
0.2 
0.3 
0.5 
0.2 
0.33 
0.68 
3.69 

72.5 
18.2 
4.8 
1.7 
1.8 
0.7 
0.3 
0.46 
0.95 
2.86 

Initial Measure 

47.1 29.4 
43.0 44.3 
3.4 6.8 
2.9 7.5 
1.2 2.1 
1 .o 5.1 
1.5 4.9 
0.77 1.43 
1.10 1.64 
2.62 1.52 

Revised Measure 

47.1 29.4 
24.3 24.9 
10.2 9.8 
8.4 9.6 
5.2 11.5 
2.7 9.1 
2.0 5.7 
1.16 2.00 
1.51 1.93 
1.40 0.65 

21.5 
38.5 
9.3 
6.6 
5.3 
9.3 
9.6 
2.02 
1.97 
0.89 

21.5 
16.4 
10.1 
12.1 
12.9 
14.0 
13.1 
2.73 
2.12 
0.13 

*Missing data not included in percentages (6th, n = 13; 8th, n = 17: loth, n = 
39; 12th. n = 8). 

was still highly skewed, because the majority of students’ responses fell 
into two categories: none and <1 drink/week. It was desirable to select 
categories that would represent the full range of data well and provide a 
reasonably even distribution of data across categories to facilitate analyses 
requiring interval level data. Several categorization schemes were tried 
with the continuous variable of total number of drinkslweek. Ultimately, 
seven revised categories were chosen that were meaningful in terms of 
number of drinks/week and also resulted in a nearly rectangular distri- 
bution, at least at the high school grade levels (see categories under 
“revised measure” in Table 2). 

Alcohol Misuse. Alcohol misuse was measured by 10 items adapted 
by study staff from the work of Greenwald’ and Rachal et al? The 
alcohol misuse items assessed the frequency of various types of negative 
consequences experienced as a result of alcohol misuse during the pre- 
vious 12 months (see Table 3 for item wording). Because of the low 
frequency of misuse reported at early data collection points, student 

loth, n = 0-39; 12th, n = 0-41). 

responses to each item were initially collapsed to none (0) and at least 
once (1). In early reports,’5-’7*24 these items were summarized into three 
indices that were constructed a priori on a face validity basis (Table 3). 
The indices were “overindulgence,” “trouble with peers,” and “trouble 
with adults.” a-Coefficients, calculated on the pretested 5th and 6th grade 
students (n = 2589) for the separate misuse indices were 0.63,0.66, and 
0.21, respectively, as reported elsewhere.24 In later  report^,^**^^ these 
collapsed scores were then summed to create an overall index of total 
alcohol misuse, reflecting the sum of a students’ experience with several 
different types of negative consequences of alcohol misuse (Table 3). 

Although the indices used initially and reported in Table 3 were useful 
when the students were young, they did not reveal as much information 
as they could have about the older students’ responses. By the 12th grade, 
more students reported experiencing a given type of negative drinking 
consequence two or more times. A student who has experienced a 
negative consequence only once may be different from a student who 
has repeatedly experienced such a consequence. Collapsing each item 
into a dichotomous variable ignored this aspect of the data. It was decided 
therefore to revise the measures of misuse to incorporate the repeated 
negative consequences evidenced by more students when they reached 
higher grades. In addition, treating all types of consequences of drinking 
as being of equal severity by summing experience with all types of misuse 
was called into question. The initially used alcohol misuse measures had 
been created a priori. With the higher grade levels reporting more misuse, 
it became possible to factor analyze response data on the items and to 
create indices with known psychometric properties. 

Matrices of Pearson product moment correlations among all the 
alcohol misuse items were first subjected to a principal components 
analysis. Kaiser’s criterion of lambda 21.0 was used to determine the 
number of factors extracted. The communality estimates were initialized 
to unity and ended when there were no changes in the third decimal 
place. Subsequent principal axes solutions were rotated to both orthog- 
onal (Varimax) and oblique (Oblimin) criteria. The primary factor 
intercorrelations were on the order of 0.40. Factor loadings were virtually 
identical for the two solutions, so the uncorrelated solution was used. 
Varimax solutions were obtained, using data collected from 31 10 stu- 
dents in the fall of their 10th grade year, and replicated on data collected 
from 2965 students later in the loth grade year, and from 1437 students 
in the winter of their 12th grade year. The principal components analysis 
of the correlation matrices resulted in three eigenvalues 21.0. Items, 
factor loadings, indices, and a-levels from the 10th grade and 12th grade 
analyses are reported in Table 4. All three analyses produced similar 
loadings. a-Coefficients calculated for indices built on these factors were 
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Tabie 3. Alcohol Misuse Items for the Previous Year, Initial Indices, Codes, and Percentage of Student Cohort in Each Response Category by Grade Over Time 
(n = 613)’ 

Items/lndices Responses Grade 6 Grade 8 Grade 10 Grade 12 

1. How many times did you get very drunk? 

2. How many times did you drink more than you 
planned to? 

3. How many times did you feel sick to your stomach 
after drinking? 

4. How many times did you get into trouble with your 
friends because of drinking? 

5. How many times did you have a friend of the 
same sex complain because of your drinking? 

6. How many times did you have a friend of the 
opposite sex complain because of your drinking? 

7. How many times did you have someone you were 
dating complain because of your drinking? 

8. How many times did you get into trouble with your 
parents because of drinking? 

9. How many times did you get into trouble with 
teachers, School counselors, or the principal be- 
cause of your drinking? 

10. How many times did you get into trouble with the 
police because of your drinking? 

Overindulgence Index 
(Sum of codes for items 1-3) 

Trouble with Peers Index 
(Sum of codes for items 4-7) 

Trouble with Adults Index 
(Sum ot codes for items 6-10) 

Total Alcohol Misuse Index 
(Sum of scores on 3 indices) 

0) Never 
1) Once 
1) 2-3 times 
1) 4-5 times 
1) 6+ times 
0) Never 
1) once 
1) Twice 
1) 3+ times 
0) Never 
1) Once 
1) Twice 
1) 3+ times 
0) Never 
1) Once 
1) Twice 
1) 3+ times 
0) Never 
1) Once 
1) Twice 
1) 3+ times 
0) Never 
1) Once 
1) Twice 
1) 3+ times 
0) Never 
1) Once 
1) Twice 
1) 3+ times 
0) Never 
1) Once 
1) Twice 
1) 3+ times 
0) Never 
1) Once 
1) Twice 
1) 3+ times 
0) Never 
1) Once 
1) Twice 
1) 3+ times 
0) Never 
1) Once 
2) Twice 
3) 3 times 
0) Never 
1) Once 
2) Twice 
3) 3 times 
4) 4 times 
0) Never 
1) Once 
2) Twice 
3) 3 times 
0) Never 
1) Once 
2 Twice 
3) 3 times 
4) 4 times 
5) 5 times 
6) 6 times 
7) 7 times 
8) 8 times 
9) 9 times 

10) 10 times 

93.2 
4.5 
2.0 
0.0 
0.3 

83.4 
12.4 
2.8 
1.3 

87.7 
10.8 
1.2 
0.3 

98.7 
1.2 
0.2 
0.0 

98.4 
1.6 
0.0 
0.0 

96.9 
2.0 
0.7 
0.5 

99.0 
0.8 
0.2 
0.0 
98.0 

1.7 
0.3 
0.0 

100.0 
0.0 
0.0 
0.0 

99.8 
0.2 
0.0 
0.0 

77.2 
13.2 
6.8 
2.8 

95.1 
3.0 
1.8 
0.2 
0.0 

97.9 
2.1 
0.0 
0.0 

76.0 
13.4 
4.5 
3.0 
2.1 
1 .o 
0.0 
0.0 
0.0 
0.0 
0.0 

75.6 
11.4 
7.8 
2.4 
3.0 

73.8 
13.2 
6.9 
6.1 

77.1 
15.8 
4.9 
2.1 

95.1 
3.9 
0.7 
0.3 

96.6 
2.6 
0.5 
0.3 

91.9 
4.6 
1.3 
2.1 

93.9 
3.6 
1 .f 
1.3 
93.3 
5.3 
1.3 
0.2 

99.5 
0.3 
0.2 
0.0 

98.5 
0.8 
0.3 
0.3 

63.2 
13.5 
13.2 
10.2 
87.0 
6.1 
4.6 
2.0 
0.3 

93.1 
5.4 
1.1 
0.3 

60.7 
12.0 
8.6 
9.2 
4.3 
2.1 
2.1 
0.3 
0.3 
0.2 
0.0 

57.8 
17.9 
11.5 
4.3 
8.5 

68.4 
14.8 
9.5 
7.3 

69.6 
17.7 
8.7 
4.0 

89.9 
7.5 
1.9 
0.7 

92.4 
6.1 
0.9 
0.7 

87.2 
8.0 
2.6 
2.3 

89.1 
7.5 
1.4 
2.1 

89.6 
7.8 
1.6 
1 .o 

99.0 
0.7 
0.3 
0.0 

97.1 
1.9 
0.5 
0.5 

52.3 
12.7 
14.1 
21 .o 
78.7 
7.6 
8.3 
4.3 
1 .o 

88.2 
9.5 
1.9 
0.3 

50.1 
10.1 
9.0 

13.3 
5.7 
6.1 
3.6 
0.9 
0.9 
0.2 
0.2 

43.8 
14.0 
15.8 
9.0 

17.4 
54.5 
16.4 
15.0 
14.0 
54.0 
22.4 
14.2 
9.4 

86.5 
8.4 
3.0 
2.1 

95.4 
2.3 
1.8 
0.5 

80.4 
11.0 
4.6 
4.0 

81.9 
9.2 
4.3 
4.6 
84.2 
9.9 
3.0 
3.0 

97.7 
1.6 
0.3 
0.3 

92.0 
5.6 
1.5 
1 .o 

38.1 
11.7 
15.5 
34.8 
70.4 
11.8 
11.0 
5.1 
1.6 

80.2 
14.6 
4.3 
1 .o 
35.9 
9.0 

10.5 
15.5 
12.0 
7.9 
3.5 
3.3 
1.6 
0.8 
0.0 

* Missing data not included in percentages (items: 6th, n = 6-10; 8th, n = 3-7; loth, n = 35-37, 12th, n = 3-7. Indices: 6th, n = 8; 8th, n = 6-8; 10th. n = 35-37; 
12th, n = 3-6). 
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Table 4. a-Coefficients and Factor Loadings on Revised Alcohol Misuse Items for All Grade 10 and Grade 12 Students’ 

Factor 1 Factor 2 Factor 3 

Early rade Late rade Late rade Early rade Lategrade Lategrade Early rade Lategrade Lategrade 
Factorlitem 1 8  1$ 13 1 8  10 12 1 8  10 12 

Overindulgence (a) 
Drink more than planned, 2 t  
Very drunk, 1 
Sick after drinking, 3 

Complaints (a) 
Opposite sex friend, 6 
Date, 7 
Same sex friend, 5 

Trouble (a) 
School, 9 
Police, 10 
Parents, 8 
Friends, 4 

(0.75) 
0.81 
0.78 
0.78 

0.17 
0.16 
0.12 

-0.04 
0.13 
0.34 
0.31 

(0.77) 
0.83 
0.78 
0.78 

0.17 
0.12 
0.20 

-0.05 
0.12 
0.35 
0.34 

(0.78) 
0.79 0.15 
0.79 0.19 
0.83 0.13 

(0.73) 
0.16 0.89 
0.13 0.85 
0.1 1 0.57 

-0.04 0.00 
0.12 0.17 
0.38 0.16 
0.32 0.28 

0.14 
0.20 
0.12 
(0.74) 
0.89 
0.89 
0.51 

0.16 
0.07 
0.1 1 
0.24 

0.18 0.13 
0.22 0.21 
0.06 0.09 
(0.72) 
0.88 0.10 
0.86 0.08 
0.52 0.23 

(0.64) 
-0.07 0.74 
0.21 0.69 
0.16 0.61 
0.40 0.59 

0.12 
0.19 
0.13 

0.13 
0.10 
0.30 
(0.67) 
0.73 
0.72 
0.66 
0.60 

0.12 
0.14 
0.09 

0.03 
0.06 
0.16 
(0.63) 
0.77 
0.70 
0.59 
0.50 

* Early grade 10, n = 31 10; late grade 10, n = 2965; late grade 12, n = 1866. 
t Item number and content from Table 3. 

substantially higher (0.63-0.78) than those of the initial misuse indices 
(0.2 1-0.63) described herein. 

Indices for the revised measures were built according to the factors 
identified, including each variable in only the index for which the variable 
had the highest factor loading and using the full distribution of scores for 
each negative consequence. Valid responses were summed to produce 
each index. Respondents with valid responses on fewer than half the 
items were assigned missing data codes on the indices. Codes for the 
revised indices are reported in Table 5.  Because skewness on two of the 
indices, Trouble and Complaints, was >2.0, these indices were collapsed 
for analytic purposes. Although skewness is still somewhat evident with 
the Trouble index, for consistency with the Complaints index, five coded 
categories were retained: never, once, twice, three to four times, and five 
or more times. 

Additional data analyses for this report included frequency distribu- 
tions, and Pearson product moment correlations that were computed 
among the revised alcohol misuse indices and the frequency/quantity 
index of alcohol use. 

RESULTS 

Alcohol Use 
The percentages of the cohort at each grade level over 

time responding to items regarding ever having drunk 
alcohol, alcohol use in the past 12 months, and use in the 
past month are presented in Table 1 .  Table 1 also shows 
the percentages of students responding to the items reflect- 
ing 5 or more drinks in a row. The percentages of students 
responding “no” or “none” consistently decreased over 
time, as the percentages reporting “yes” and having had 5 
or more drinks in a row consistently increased. 

Figure 1 shows the increasing use over time for beer, 
liquor, and wine separately, with 12th grade students 
(including nondrinkers) reporting averages of two and one 
half (2.46) cans or bottles of beer, nearly a whole drink 
(0.94) of liquor, and half glass (0.49) of wine/week. The 
overall alcohol use measure (the frequency/quantity index 
built from the beer, liquor, and wine data) results are 
reported in Table 2 in the “initial measure” section, with 
percentages of students reporting each of the initial seven 
categories of drinks. The decrease in percentages of stu- 

Table 5. Percentage of Student Cohort (n  = 61 3) Reporting Each Frequency on 
Revised Alcohol Misuse Indices by Grade Over Time’ 

Codes/responses for each 
index Grade 6 Grade 8 Grade 10 Grade 12 

Overindulgencet 
0) Never 
1) Once 
2) Twice 
3) 3 times 
4) 4 times 
5) 5 times 
6) 6 times 
7) 7 times 
8) 8 times 
9) 9 times 
10) 10 times 
11) 1 1  times 
12) 12 times 

Mean 
Complaintst 

0) Never 
1) Once 
2) Twice 
3) 3 times 
3) 4 times 
4) 5 times 
4) 6 times 
4) 7 times 
4) 8 times 
4) 9 times 

Mean (raw) 
Mean (collapsed) 

Troubles 
0) Never 
1) Once 
2) Twice 
3) 3 times 
3) 4 times 
4) 5 times 
4) 6 times 
4) 7 times 
4) 8 times 
4) 9 times 

Mean (raw) 
Mean (collapsed) 

77.2 
11.4 
5.1 
3.1 
2.0 
0.5 
0.3 
0.0 
0.0 
0.2 
0.2 
0.0 
0.0 
0.47 

63.2 52.3 38.1 
9.5 8.2 7.2 
7.9 8.5 5.8 
4.8 8.0 7.7 
3.5 5.6 8.6 
3.9 4.5 6.1 
1.3 4.9 7.9 
1 .o 2.8 5.8 
1.2 2.3 5.6 
1.5 1.6 3.1 
1.3 1.6 4.1 
0.5 0.0 0.0 
0.5 0.0 0.0 
1.35 1.90 3.09 

95.7 90.0 82.1 75.0 
2.5 3.1 5.5 7.6 
0.7 3.0 5.5 6.9 
0.8 0.8 2.6 2.1 
0.3 1 .o 1.7 3.5 
0.0 0.8 0.5 1.3 
0.0 1 .o 1.6 3.0 
0.0 0.2 0.0 0.3 
0.0 0.0 0.2 0.2 
0.0 0.2 0.2 0.2 
0.08 0.28 0.46 0.71 
0.07 0.23 0.39 0.58 

97.4 91.5 83.8 75.3 
1.5 4.1 7.8 11.3 
1 .o 2.5 4.3 4.7 
0.2 1 .o 2.2 3.3 
0.0 0.2 0.9 1.3 
0.0 0.2 0.3 1.8 
0.0 0.3 0.3 1.5 
0.0 0.3 0.0 0.5 
0.0 0.0 0.3 0.2 
0.0 0.0 0.0 0.2 
0.04 0.18 0.33 0.60 
0.04 0.16 0.30 0.51 

Missing data not included in percentages (6th, n = 6-7; 8th. n = 3-5; loth, n 

t Grade 12 Overindulgence skewness = 0.630. 
$ Grade 12 Complaints raw data skewness = 2.496; index skewness = 1.891. 
5 Grade 12 Trouble raw data skewness = 2.941; index skewness = 2.158. 

= 34-37; 12th, n = 2-6). 
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Fig. 1. Beer, liquor, and wine use in student cohort over time (n = 613; missing 
data = 8-44). 

dents reporting “none” from 6th to 12th grades is appar- 
ent, as are the increases in the higher levels of use cate- 
gories. Overall, even at grade 12, however, the majority of 
students reported drinking none or <1 drink/week. 

The results of the newly categorized measure are re- 
ported in Table 2 under “revised measure.” The revised 
measure included more categories at lower levels of use, 
and thus gives more specificity to the data in that range. 
The more even distribution of responses can be seen at all 
grade levels, with skewness a problem only at grade 6 .  

Alcohol Misuse 
Students’ responses to the alcohol misuse items are 

reported in Table 3, which also shows the distributions on 
the initial three indices and total misuse index. Total 
misuse increased over time, from being very infrequent 
among 6th grade students (76% reported no misuse) to 
fairly frequent among 12th grade students (more than half 
reported at least two instances of alcohol misuse). Expe- 
rience with the consequences of overindulgence, particu- 
larly, was reported by most of the 12th grade students. 

The percentages of students’ responses falling into each 
coded category of the revised alcohol misuse indices are 
reported in Table 5. Overindulgence appears similar be- 
cause the items remained the same, but the greater spread 
of scores is apparent. Complaints about their drinking 
were rarely experienced by students in the 6th grade, but 
experienced by 25% in the 12th grade. Likewise, getting 
into trouble with others because of drinking had not been 
experienced by 97% of the 6th graders, but only 75% of 
the 12th graders avoided this consequence. 

Correlations 
Correlations among the revised alcohol use and misuse 

measures at each data collection occasion are shown in 
Table 6. The correlations are positive, as expected, and 
for the most part are not so high as to argue for the 
combining of measures. The highest correlation is that 
between overindulgence and the alcohol frequency/quan- 
tity measure at grades 8, 10, and 12. The items, however, 

Table 6. Correlations Among Revised Alcohol U s e  and Misuse Measures within 
Each Grade Over Time’ 

Overindulgence Complaints Trouble 

Alcohol frequency/quantity 
Grade 6 0.54 0.30 0.17 
Grade 8 0.73 0.39 0.38 
Grade 10 0.78 0.42 0.41 
Grade 12 0.79 0.41 0.47 

Grade 6 0.39 0.28 
Grade 8 0.41 0.42 
Grade 10 0.48 0.49 
Grade 12 0.44 0.52 

Grade 6 0.32 
Grade 8 0.29 
Grade 10 0.32 
Grade 12 0.44 

Overindulgence 

Complaints 

*All correlations significant at p < 0.001 

in those measures are quite dissimilar, supporting the need 
for separate measures. In general, the pattern of correla- 
tions offers support for the validity of the measures used. 

DISCUSSION 

In the context of evaluating a longitudinal school-based 
alcohol misuse prevention program, questionnaire items 
to assess adolescent alcohol use and misuse were chosen 
from the rather sparse literature available in the early 
1980s and adapted as necessary. Summary measures were 
initially developed from these items, taking into consid- 
eration the prevalence of alcohol use and misuse in the 
younger grades and what was expected in the older grades. 
Later, when students’ data from the 12th grade were 
collected and examined, it was apparent that the initial 
measures did not adequately portray the alcohol con- 
sumption and misuse patterns of the older students, 60- 
74% of whom were still drinking less than one drink/week 
in grades 12 and 10, respectively. Revised response cate- 
gories of the alcohol use measure were established to 
produce greater specificity and a more balanced distribu- 
tion. The alcohol misuse item responses were factor-ana- 
lyzed and revised indices were built. These revised alcohol 
use and misuse measures still utilized the item content 
appropriate for the younger grades, but provided the flex- 
ibility necessary to reflect the wide range of alcohol use 
and misuse among the students as they moved from grade 
6 through grade 12, as evidenced in Tables 2 and 5. 

Further, the revised measures demonstrated desirable 
psychometric characteristics. The significant and positive 
correlations of the alcohol misuse indices with each other, 
as well as with the alcohol frequency/quantity measure 
attest to the construct validity of the measures. The revised 
alcohol use measure appears valid and reliable, resulting 
in data reports that show increased use over time, as 
expected in this age group, and that correlate with the 
other measures as expected. The alcohol use data have 
been categorized into a reasonably rectangular distribution 
(at least when the students are older) for analytic purposes. 
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The revised measure also offers more specific data about 
the lower levels of drinking. This information is especially 
valuable because many students (44.3% at grade 10 and 
38.5% at grade 12) reported <1 drink/week on the initial 
measure. That category included those that drank as much 
as nearly 1 drink/week, as well as those that had as little 
as 1 drink in the whole previous year. The revised measure 
provides three more specific categories for the wide-rang- 
ing responses that were in one category in the initial 
measure but clearly represent different drinking patterns. 
Further, the revised measure’s categories at the higher 
levels of drinking (3 to <8 and >8 drinks/week) are 
sufficiently high to be considered problematic for adoles- 
cents for whom alcohol consumption is illegal, unsafe, 
and an impediment to learning and development. When 
the initial measure was adopted. the study cohort was in 
elementary school and one could only speculate about 
their alcohol use in high school. After high school data 
were obtained, however, a more realistic measure for the 
alcohol use of adolescents could be developed. 

The revised alcohol misuse factors/measures are both 
internally consistent and replicable. Data from those 
measures can be collapsed and recoded to reduce skewness 
for analytic purposes. Although it would not be inappro- 
priate to continue using the misuse indices developed 
initially on an a priori basis, the opportunity to confirm 
or revise those indices based on factor analyses of older 
students with higher levels of reported misuse was too 
valuable to ignore. Although the items comprising the 
revised overindulgence index remained the same as in the 
a priori index, the other two indices changed in a slight, 
but significant way. Rather than the items separating based 
on their emphases on peers versus adults, the items sepa- 
rated based on their emphases on complaints from others 
versus getting into trouble with others. One could interpret 
the misuse measures as a sequence of events, as evidenced 
by their frequency of occurrence: overindulgence may 
occur first and most often; then adolescents may experi- 
ence complaints about their drinking; and then they may 
experience trouble because of their drinking. 

In terms of estimating the prevalence of alcohol con- 
sumption, the measure used has some limitations. As 
others have asking separate questions about beer, 
wine, and liquor consumption yielded more valid, specific 
information than general alcohol questions did. Yet such 
specific questions may not elicit reports of all alcohol use. 
When asked by students if the wine questionnaire item 
was meant to include wine coolers, project staff responded 
positively. Some students, however, may not have thought 
to ask, and others may have believed that wine coolers do 
not contain alcohol (as revealed in some of their comments 
to project staff). Several specific questions gather more 
precise information than a general question, but there are 
limitations on how many specific alcoholic drinks might 
be listed and asked about in a questionnaire. 

The primary measures used in this study reflected a 

time frame of “the past year.” Although such a long time 
span is associated with loss of precision, there is a gain in 
validity because of fluctuations in drinking patterns over 
a longer period of time.3 Little et a1.5 also concluded that 
the cost of retrospective measurement is higher when a 
very precise, rather than a more approximate, method of 
measurement is used. Furthermore, when used in a lon- 
gitudinal study, such as the one reported herein, the pat- 
tern over time is readily noted. These summary measures 
are adequate for the purpose of longitudinal comparison 
in the evaluation of programs. When the goal is prevalence 
estimation, however, the degree of detail in asking ques- 
tions would increase commensurate with the degree of 
precision desired. 

Although for the purposes of measurement considera- 
tions the current report is adequate, caution should be 
used in extracting prevalence statistics for generalization 
from this report. The original study sample was represent- 
ative only of the public school students in the semirural 
to suburban communities involved in the study. Also, as 
noted, attrition in the longitudinal data set led to signifi- 
cant 6th grade differences in ethnicity and alcohol use/ 
misuse between the longitudinal cohort and those with 
incomplete data. The students who were at school and 
completed the survey at each administration over the 6 
years of follow-up initially drank less, reported fewer con- 
sequences of drinking, and were more likely to be White 
than the students who missed one or more of the follow- 
up surveys. It is not known how the lost-to-follow-up 
students would have reported alcohol use and misuse at 
the 12th grade data collection occasion. Of interest, how- 
ever, is the finding that the mean number of alcoholic 
drinks/week reported in 12th grade by students in the 
study cohort did not differ significantly from that reported 
by all other 12th grade students surveyed (n = 1268). In 
addition, the results confirm those of others who find 
alcohol use and misuse to increase markedly from grade 
6 through grade 12. In spite of the attrition differences, 
the 12th grade prevalence statistics for alcohol use in this 
cohort were very close to those reported by a national 
study of high school seniors the same year.26 In fact, in 
this cohort, the lifetime prevalence was 5.8% higher, an- 
nual prevalence was 1.5% higher, and past month preva- 
lence was 0.5% higher than the national study. Attrition 
would be more problematic in the evaluation of a preven- 
tion program, as discussed el~ewhere.~’ 

The authors’ experience with the revised measures 
shows them to be more valid and comprehensive than 
those used previously. They offer better opportunities to 
detect changes in the prevalence and patterns of adolescent 
alcohol use and misuse over time. Efforts to understand 
the onset of drinking, levels of drinking, and drinking 
problems among adolescents will be well-served to use 
measures that capture the full range of adolescent drinking 
behavior. Careful measures of alcohol use and misuse 
would also be helpful in the study of antecedents of 
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adolescent alcohol use and misuse. Much effort is being 
expended to prevent adolescent use and misuse of alcohol. 
The evaluation of such interventions should use the best 
measures possible or the interpretation of the results may 
be misleading. A separate paper from this study reports 
the alcohol misuse prevention intervention results, using 
the revised measures among high school students.28 

Several other implications for other studies can be 
drawn from the authors’ experience with this study. Re- 
searchers should continue to assess the adequacy of their 
measures to reflect the full range of data obtained, and to 
adjust their measures accordingly. Detailed questions 
should be asked separately about consumption of various 
alcoholic drinks, such as beer, wine, wine coolers, and 
liquor. Measures of misuse, or negative consequences of 
drinking, should be factor-analyzed, especially at the 
higher grade levels, to enhance understanding of these 
outcomes. The measures developed in this study were 
reliable, valid, and are available for application in repli- 
cation studies. The measure of alcohol use can be used 
across a variety of ages, whereas the best measure of misuse 
may depend on the age group being studied. The measures 
from this study and the approach utilized to assess the 
adequacy of the measures may be helpful to other studies. 
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