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The "stepping-stone" theory of  progression into drug use is examined, based 
on the alcohol and other drug use o f  over 27,000 seventh- through eighth- 
grade students in New York State. The data show that students do not use 
illicit drugs unless they also use alcohol. White, black and Hispanic students 
all tend to initiate the use o f  drugs in the following order-alcohol, mari- 
juana, pills, and "hard" drugs. Among blacks and Hispanics, pills are not 
as important a transition between marijuana and hard drugs as they are 
among whites. Cigarettes form an important step between alcohol and mari- 
juana use for younger students, particularly for females. Since alcohol serves 
as the gateway to all other drug use, prevention approaches that control and 
limit alcohol use among adolescents may be warranted. 

INTRODUCTION 

The "stepping-stone" theory evolved over 20 years ago during debates 
on the legalization of marijuana. In the mid-1960s, the Federal Bureau of 
Narcotics (1965) widely publicized the notion that marijuana use was a 
dangerous first step to heroin addiction, and evidence was presented show- 
ing that most heroin addicts started their progression of drug use by first 
smoking marijuana. Debates quickly developed, with scientists noting flaws 
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in the theory, since most marijuana users do not go on to become heroin 
addicts (Johnson, 1973). 

Kandel (1975) later included alcohol use as a necessary stage in the se- 
quence of drug use among adolescents, with legal drugs being a necessary 
intermediate between nonuse and marijuana use. A number of other in- 
vestigators have found that adolescents are unlikely to use marijuana unless 
they have used alcohol first; they are likewise unlikely to use "hard" drugs, 
such as heroin or cocaine, unless they have first used marijuana (Huba et 
al., 1981; Kandel and Faust, 1975; Johnston, 1973; O'Donnell, 1979). 
Refinements of this basic theme have been detected. Yamaguchi and Kandet 
(1984), who analyzed a longitudinal study of New York State high-school 
students and followed-up nine years later, discovered that for females, either 
alcohol or cigarettes could serve as a stepping stone to marijuana use. 
Donovan and Jessor (1983), examining two nationwide cross-sectional stu- 
dent surveys, found that problem drinking was an intermediate step between 
marijuana use and the use of pills (amphetamines, barbiturates), which in 
turn formed a bridge to hard drug use. 

Mills and Noyes (1984), working with a sample of Maryland students, 
found that drug use was not only sequential but cumulative. By comparing 
"ever used" with current use, they showed that when young people acquire 
a new drug-use habit, they do not abandon the old ones, but rather add the 
new drug to their repertoire. 

Sequence of initiation into drug use had been shown to vary by sex and 
across nationality. Adler and Kandel (1981) examined samples of adolescents 
in Israel and France, and they concluded that while definite sequential pat- 
terns exist in both countries, the initiation into the use of illegal drugs is much 
more sequential in Israel. Israeli youths tend to go through three steps: beer, 
wine, then liquor and cigarettes. These stages are absent in France. Yamaguchi 
and Kandel (1984) compared male and female Americans, and they concluded 
that cigarettes are more important for females than males as part of a se- 
quence from alcohol to illicit drugs. 

The present study is further refinement to the stepping-stone theory. 
It uses data from an extremely large sample of New York State high-school 
students, and it includes data on the use of alcohol and a large number of 
other drugs. Because of the ethnic heterogeneity of New York State, this large 
sample allows an examination of sequential patterns of alcohol and other 
drug initiation among ethnic groups not previously studied, as well as for 
a combination of sex and age groups. 

M E T H O D S  

This survey was based on a final sample of 27,335 students from ran- 
domly selected public-school districts and private schools throughout New 
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York State. The sample was selected and statistically adjusted (weighted) to 
represent the 1,542,000 secondary-school students in grades 7-12 in New York 
State in 1983. 

Sampling 

At the highest level, geographic strata were formed, based on the eight 
designated health service areas (HSA) in the state. Within each HSA, each 
central city area was designated as one stratum and the rest of the HSA was 
designated as one stratum. This resulted in 23 geographic strata. Outside New 
York City, two school districts were sampled from each geographic stratum, 
taking the rural vs. urban balance into account. In New York City, every 
school district was selected. Within school districts, two or three public schools 
were selected, using stratification by type of school (e.g., science, vocational) 
in New York City. A total of 154 public schools were selected from 60 school 
districts. 

Private schools of four types were selected: Catholic, Jewish, Chris- 
tian other than Catholic, and nondenominational. Catholic schools were 
selected using the diocese as the top-level strata, and stratifying within diocese 
by sex of student where appropriate. The other types of private schools were 
selected at random from the entire state. This resulted in the selection of 
a total of 52 private schools. 

Within each school, approximately four classes per grade (7 through 
12) were chosen and these were stratified by type (e.g., advanced, bilingual). 

Questionnaire 

An anonymous, self-administered questionnaire was designed that could 
be completed during one class period. The questionnaire was administered 
to all students present on the date of the survey. The survey instrument was 
printed in an easily readable format suitable for machine optical scanning. 

The questionnaire included personal/demographic information such as 
age, sex, and ethnicity, as well as extensive information on alcohol and other 
substance-use behaviors, and the problems and consequences associated with 
substance use. 

Quality Control  

Internal consistency checks were built into the questionnaire to permit 
elimination of inconsistent and frivolous responses. Of the 27,414 completed 
questionnaires, fewer than 100 were excluded because of gross inconsisten- 
cy, leaving a final sample of 27,335. 
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Weighting Scheme 

A weighting scheme, i.e., a statistical adjustment, was designed to pro- 
duce an unbiased picture of New York State students. Students who reported 
high rates of truancy were given a greater weight to compensate for truants 
who were absent. The weights were then adjusted so that for each combina- 
tion of geographic strata, grade level, and school type (public, Catholic, etc.), 
the sum of the weights were proportional to the number of students in that 
classification in the state. 

Statistical Analysis 

The progressive nature of initiation into drug use was analyzed using 
Guttman scaling. In our application, each item reflected whether the respon- 
dent had ever used a drug (or one of a group of drugs) or not. The drug-use 
scale is a good Guttman scale if those who have used any given drug have 
used the more common drugs also. Guttman scaling can be seen to be an 
ideal method to test for progressive patterns of drug use, and several in- 
vestigators (Donovan and Jessor, 1983; Yamaguchi and Kandel, 1984) have 
used it as such. 

If ever-used drug variables constitute a good Guttman scale, it can be 
assumed that the use of the drugs has been initiated in the scale order. For 
example, if a substantial number of persons used hard drugs before alcohol, 
the survey would have caught some of them in the interval between their 
first use of hard drugs and their first use of alcohol, producing some 
"nonscale" respondents who report hard drug use, but no alcohol use. The 
existence of a very small number of these nonscale respondents implies a time 
sequence in the first use of alcohol and hard drugs. 

The drugs reported in this survey were categorized into six groups, us- 
ing a variation of the grouping of Donovan and Jessor (1983). Our groups 
were alcohol, cigarettes, marijuana, over-the-counter drugs (this group con- 
sisted of solvents, glue, air fresheners, and nonprescription cough medicines), 
pills (this group consisted of barbiturates, amphetamines, and tranquilizers), 
and hard drugs (this group consisted of heroin, cocaine, and hallucinogens). 

Ever-used dichotomous variables were used rather than basing the 
variable on whether or not the respondent had used the drug some substan- 
tial number of times. Preliminary analyses showed that "substantial-use" 
variables do not have good Guttman scale properties, whereas ever-used 
variables do. 
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RESULTS 

Table I shows the prevalence of  ever having used various drugs among 
New York State high-school students. Alcohol is by far the most commonly 
used drug. It has an ever-used rate of  83070, with the next highest rate being 
49~ for cigarettes. Males generally have higher ever-used rates for various 
drugs than females. The exceptions are pills and, particularly, cigarettes, 
which 12~ more girls have tried than boys. Rates of  use increase strongly 
with age, except for over-the-counter drugs. This increase is quite dramatic 
for marijuana, which has been used by 1807o of  respondents in the 11-13 age 
range, but 66~ in the 17-20 age range. 

Rates of  drug use vary substantially among ethnic groups. American 
Indians have the highest rates in every drug category except cigarettes. Whites 
generally have high use rates. Blacks have low use rates except for marijuana. 
West Indians have about the same rates as other blacks for alcohol, over- 
the-counter drugs and pills, but have substantially lower rates of  use in other 
categories. Hispanics are below average in the use of  alcohol, cigarettes, and 
pills. Orientals have generally low rates of  alcohol and other drug use. 

The heaviest alcohol- and other drug-using groups are American In- 
dians and whites, with blacks and Hispanics using at intermediate rates. Orien- 
tals and West Indians have lower rates of  alcohol and other drug use than 
the other groups. 

A scan of  Table I shows that alcohol is always by far the most com- 
mon drug in both sexes, and in all age and ethnic groups, with hard drugs 
being the least common except among blacks, who have used hard drugs more 
often than pills. Pills are always less commonly used than marijuana. 

To investigate the progression of drug use with Guttman scaling, a 
"bottom-up" approach was used. Table II shows the scalability coefficients 
for each pair of  drug groups. The scalability coefficient is a statistic that 
measures the extent to which a group of  variables form a Guttman scale and 
that takes into account the marginal frequencies of  the variables. It varies 
from 0 to 1, with 1 designating a perfect scale. Table II shows the coeffi- 
cients for each possible two-variable scale, which measures the extent to which 
the survey respondents have not used the drug indicated in the column unless 
they had also used the drug indicated in the row. For example, the 0.99 in 
the upper right-hand corner means that the respondents almost never used 
hard drugs unless they had also used alcohol. There is also an implication that 
they used alcohol first, since if substantial numbers were intiating hard drugs 
before alcohol, the survey would catch some of  these in the interval between 
initiating hard drugs and alcohol, and the coefficient would be lower than 
0.99. 
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Alcohol Cigarettes Marijuana Over the counter Pi l ls  Hards 

Alcohol 0.95 0.97 0.94 0.98 0.99 
Cigarettes 0.79 0.76 0.84 0.89 
Marijuana 0.72 0.88 0.98 
Over the counter 0.64 0.78 
Pills 0.86 

The first row of  Table II delivers a potent message. Respondents had not 
used any o f  the o ther  drugs unless they had used alcohol also. Other  than 
with alcohol, over-the-counter drugs do not scale well. Cigarettes are the sec- 
ond worst in scalability, although they scale a good deal better than over- 
the-counter  drugs. Few respondents ,  for  example, had used hard  drugs 
without  also having used cigarettes. Mar i juana  scales very well with alcohol 
and hard drugs,  and fairly well with pills. The overall picture suggests a pro- 
gression f rom alcohol  to mar i juana  to pills to hard drugs, with cigarettes 
playing a lesser role. 

Table III  shows the scalability coefficients o f  four different sca le s -  
overall, and for  several sex and age groups.  A rough rule o f  thumb is that  
a coefficent above 0.7 is a good scale, although this has to be applied guarded- 
ly because there is a tendency for  shorter  scales to have higher coefficients, 
all other  things being equal. Look ing  at the first row o f  Table I II ,  we see 
that the scales containing over- the-counter  drugs have mediocre scalability. 
Aside f rom their coming after alcohol  in the drug-use sequence, they follow 

Table III. Scalability Coefficients of Possible Scales for Sex and Age Groups* 

AMPH ACMPH AMOPH ACMOPH 

Overall 0.84 0.75 0.63 0.62 
Males 0.85 0.69 0.66 0.59 
Females 0.83 0.78 0.65 0.65 
Ages 11-13 0.81 0.76 0.68 0.60 
Ages 14-16 0.84 0.75 0.65 0.63 
Ages 17-20 0.82 0.68 0.67 0.60 
Males aged 11-13 0.82 0.74 0.70 0.61 
Males aged 14-16 0.85 0.68 0.67 0.59 
Males aged 17-20 0.83 0.68 0.69 0.61 
Females aged 11-13 0.81 0.77 0.67 0.63 
Females aged 14-16 0.83 0.78 0.66 0.66 
Females aged 17-20 0.82 0.68 0.66 0.60 

*AMPH: alcohol-marijuana-pills-hards; ACMPH: alcohol-cigarettes-mari- 
juana-pills-hards; ANIOPH: alcohol-marijuana-over the counter-pills-hards; 
ACMOPH: alcohol-cigarettes-marijuana-over the counter-pills-hards. 
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Table IV. Scalability Coefficients of Possible Scales for Ethnic Groups* 

AMH AMPH ACMPH AMOPH ACMOPH 

White 0.97 0.88 0.79 0.64 0.63 
Oriental 0.94 0.81 0.77 0.65 0.60 
Indian 0.95 0.81 0.68 0.67 0.62 
Black 0.91 0.80 0.67 0.61 0.57 
West Indian 0.96 0.75 0.65 0.58 0.55 
Hispanic 0.94 0.75 0.65 0.62 0.58 

~ alcohol-marijuana-hards; AMPH: alcohol-marijuana-pills-hards; ACMPH: 
alcohol-cigarettes-marijuana-pills-hards; AMOPH: alcohol-marijuana-over the 
counter-piUs-hards; ACMOPH: alcohol-cigarettes-marijuana-over the counter-pills-hards. 

no set pattern. For all groups, the a lcohol-mar i juana-pi l l s -hard  drugs 
(AMPH)  scale is very good, with all the coefficients above 0.8. There is a 
strong tendency to initiate the use of  these drugs in the scale o rde r - f i r s t  
alcohol, then mari juana,  followed by pills, and finally hard drugs. The scale 
including cigarettes (ACMPH) is quite inferior to A M P H  for older students, 
but does nearly as well for younger students, particularly females. For younger 
students, and particularly females, cigarettes serve as a stepping stone f rom 
alcohol to marijuana.  This is much less true for older students. 

Table IV shows the coefficients for various scales among the ethnic 
groups. Drug use is more progressive among whites than among minorities. 
No scales containing over-the-counter drugs are acceptable for whites or 
several of  the ethnic groups. The A M P H  scale is at least acceptable in every 
group, but is excellent for whites, while marginal for Hispanics. A comparison 
of  the first and second columns (AMH and A M P H  scales) shows that the 
removal of  pills improves the scalability less for whites than for any other 
group. Pills are an important  stepping stone among whites, but not as much 
among minorities. An examination was made of  matrices of  two-drug coef- 
ficients for each ethnic group. These matrices, not shown here, are analogous 
to Table II,  but contain only data for each separate ethnic group. Among  
all of  the minority groups, the pill-hard drugs coefficient is much lower than 
it is among whites. Figures 1 and 2 show models of  drug progession among 

Alcohol ] "~ 

Ci aretesor 
Over-the-Counter  

or Both 

Fig. 1. First-use progression among white New York State secondary-school students. 
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Fig. 2. First-use progression among black and Hispanic New York State secondary- 

school students. 

whites, and blacks or Hispanics, respectively. These diagrams are, of  course, 
an oversimplification, but they make the point that pills are important in 
the transition to hard drugs for whites, but less so for blacks or Hispanics. 
Both whites and minorities may use cigarettes or over-the-counter drugs at 
any stage after 'alcohol,  or not at all. 

DISCUSSION 

Alcohol emerges as the "entry drug" for New York State teenagers. 
Unless alcohol is used first, there is very little use of any other drug, including 
cigarettes and over-the-counter drugs. New York State youth of every age 
and sex combinat ion-as  well as every ethnic g roup- fo l low a definite pat- 
ter of  progression from alcohol to marijuana to hard drugs. For whites, pills 
are an important step between marijuana and hard drugs, but not so impor- 
tant for minorities. Among blacks, in fact, use of hard drugs is more com- 
mon than use of  pills. Cigarettes are an intermediate step between alcohol 
and marijuana for younger teenagers, particularly if they are female. 

Doubtless, the availability of  drugs in various subcultures influences 
the sequential pattern. Among minorities, as compared with whites, hard 
drugs may be more common and pills less common. Cigarettes may serve 
as a stepping-stone for younger and female teenagers because smoking is a 
more deviant act for those groups than for older males. Once a young per- 
son has used a certain drug that to him/her  seems risky or deviant, it is a 
smaller step to the next more risky or deviant drug. 

What are we to make, in general, of  this recurring finding of  invariant 
sequences of  initiation into drug use? Yamaguchi and Kandel (1984) have 
suggested that this phenomenon may indicate "the association of  each class 
of drugs with different ages of  initiation and /or  individual attributes." Ages 
of  initiation can explain why certain drugs, if they are used, are always used 
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first in a definite order. They cannot explain why young people never use 
a certain drug unless they have used the other first. In the present study, 
among over 27,000 young people, over 22,000 have used alcohol and 4,600 
have used hard drugs. Only 40 individuals (0.1%), however, reported use 
of  hard drugs without ever having used alcohol. This striking statistic can- 
not be explained merely by saying that greater age is associated with initia- 
tion of  hard drugs, because, not only do these young people initiate use of  
hard drugs at a greater age than alcohol, but almost everyone who uses hard 
drugs also uses alcohol. 

The same can be said of  "individual attributes." Some people are will- 
ing to assume more risk than others. Nearly everyone associates more risk 
with the use of  hard drugs than with alcohol. An explanation based on 
readiness to accept risk can explain why anyone who is willing to use hard 
drugs would also be willing to use alcohol, but it does not explain why he/she 
actually does so. Perhaps the pervasiveness of  alcohol in our society might 
explain this result, but what can explain the progression from pills to hard 
drugs? 

O'Donnell and Clayton (1982) have suggested that involvement in the 
drug subculture may be an intervening variable in the stepping-stone 
phenomenon from marijuana to heroin. Their idea is that once marijuana 
supplies an entry into the drug subculture, the young person makes the con- 
tacts that will eventually make it possible to use heroin if he/she is inclined. 
The problem with this theory is that it cannot serve as a general explanation 
of  the stepping-stone phenomenon, because there is an equally strong 
stepping-stone effect from alcohol, which is legally sanctioned, to marijuana, 
which is not. 

O'Donnell and Clayton (1982) have argued that the stepping-stone 
phenomenon is not merely a matter of  correlation between the use of  Drug 
A and Drug B, but that use of  Drug A is a necessary (but not sufficient) 
cause for the use of  Drug B. They point out that, in the case of  marijuana 
and heroin, the generally-accepted criteria for causality are met: 

1. their use is correlated, 
2. marijuana use preceeds heroin use, and 
3. their association has not been shown to be spurious. 

We agree that the stepping-stone effect is unlikely to be caused by "third 
factors"; it seems more likely that the use of  a particular drug makes the 
use of  the next drug in the sequence, considered the next most risky or de- 
viant, seem a smaller and more acceptable step to the young person. By 
whatever process, the use of a drug, in and of  itself, makes the use of  the next 
in the sequence much more likely. The general policy implication of  this con- 
clusion is that if a particular individual is stopped at one point in the se- 
quence, he/she will go no farther. The progressively greater legal tolerance 
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for marijuana, although it may be seen as desirable for reasons of  political 
philosophy (on which we cannot comment here), is not a favorable develop- 
ment from the point of  view of  public health. While all marijuana users do 
not go on to use harder drugs, nonetheless they are the population at risk 
for use of  harder drugs. When the use of  marijuana expands, the popula- 
tion at risk grows greater. 

While a great deal of  emphasis on the stepping-stone theory has centered 
around marijuana use, it is critically important to note that alcohol preceeds 
marijuana in the developmental sequence and that alcohol serves as the 
gateway to other drug use. Stated simply, alcohol use preceeds all  other drug 
use. These results tend to justify a jaundiced view of the use of  alcohol by 
adolescents. A recent philosophy of  alcohol education has had the goal of  
teaching "responsible" or "social" drinking. This approach was developed 
as a more realistic one, given that a majority of  adolescents drink alcoholic 
beverages. However, this practice has been attacked as initiating young peo- 
ple into subsequent alcohol abuse or alcoholism. The results from the pres- 
ent study indicate that the philosophy of teaching responsible drinking is 
also vulnerable to the charge that it opens the gate to the use of  other drugs. 
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