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The Dose-Response Relationship of Adolescent
Religious Activity and Substance Use: Variation

Across Demographic Groups

Ken neth J. Steinman, PhD, MPH
Amy K. Ferketich, PhD

Tim o thy Sahr, MA, MDiv, MPH

This arti cle addresses two incon sis tent find ings in the lit er a ture on ado les cent reli gious activ ity (RA) and
sub stance use: whether a dose-response rela tion ship char ac ter izes the asso ci a tion of these vari ables, and
whether the asso ci a tion var ies by grade, gen der, eth nic ity, fam ily struc ture, school type, and type of sub stance.
Multinomial logis tic regres sion anal y ses of a large, diverse data set of high school stu dents in met ro pol i tan
Colum bus, Ohio (n = 33,007), found marked dif fer ences in alco hol, mar i juana, and cig a rette use among youths
who never, occa sion ally, or reg u larly par tic i pated in RA. Weekly RA was con sis tently asso ci ated with less sub -
stance use, yet occa sional RA some times was asso ci ated with greater use. Four groups accounted for vari a tions
in the RA-sub stance use rela tion ship: Afri can Amer i can youths, youn ger White youths, 12th-grade White
males, and 12th-grade White females. Research ers should avoid assum ing the RA-sub stance use rela tion ship is
dose-response and consider the implications of this complexity for theory and practice.

Keywords: ado les cents; sub stance use; reli gion

Con sid er able evi dence sug gests that reli gious activ ity (RA) is asso ci ated with
decreased use of alco hol, tobacco, and mar i juana use among ado les cents (Amey,
Albrecht, & Miller, 1996; Donahue & Benson, 1995; Wallace & Forman, 1998). Yet,
stud ies in this area have yielded incon sis tent find ings on whether the effects of RA
depend on indi vid u als’ demo graphic char ac ter is tics as well as the spe cific sub stance
being stud ied. Even when no such dif fer ences have been reported, sam ple sizes are typ i -
cally too small or not diverse enough to per mit ade quate test ing (Wallace & Wil liams,
1997). Given the recent inter est in faith-based approaches to address ing social ills like
ado les cent sub stance use (Farris, Nathan, & Wright, 2004; Office of National Drug Con -
trol Pol icy, n.d.), research ers and prac ti tio ners need to con sider for what and for whom
RA may be negatively associated with substance use.

As inves ti ga tors have stud ied some of the mech a nisms by which ado les cents’ RA may
be asso ci ated with sub stance use, multivariate anal y ses have helped iden tify their rel a tive
impor tance (cf. Bahr, Maughan, Marcos, & Li, 1998; Mason & Windle, 2001). Much of
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this research, how ever, rests on uncer tain assump tions about the bivariate rela tion ship
between RA and sub stance use. The pur pose of this arti cle is to test two such assump -
tions: (a) whether a “dose-response” rela tion ship char ac ter izes the asso ci a tion of RA and
sub stance use; and (b) whether this asso ci a tion var ies by demo graphic group and type of
sub stance. With their wide vari ety of sam ples, mea sures, and sta tis ti cal tech niques, pre vi -
ous stud ies in this area rarely focus directly on these ques tions, yet they may help explain
the incon sis tent find ings that ham per research ers’ abil ity to agree on the nature of the RA-
sub stance use rela tion ship. This study con trib utes to the exist ing lit er a ture in this area by
exam in ing a large, diverse data set with con sis tent mea sures and a sys tem atic sta tis ti cal
approach. Doing so may help rec on cile incon sis ten cies in pre vi ous research and guide
future efforts to understand how RA fits into multivariate models of substance use.

Ad o les cent Re li gion and Sub stance Use

In the tra di tion of psy chol ogy (and theo lo gian Paul Tillich), Pargament (1992) defines
reli gion as “a search for sig nif i cance in ways related to the sacred” (p. 204). This def i ni -
tion implies dimen sions of both belief (i.e., “sig nif i cance”) and prac tice (i.e., “a search”).
Writ ing from a dif fer ent per spec tive, soci ol o gists high light reli gion’s com mu nal nature—
that prac tices and beliefs only rep re sent a reli gion when they are shared within a com mu -
nity of affil i ated mem bers (Durkheim, 1912/1965). Thus, reli gion is made up of three
broad dimen sions: beliefs, affil i a tion, and prac tice. Beliefs refer to one’s under stand ing
of the world and one’s place in it. Such beliefs relate to sub stance use because they
include per cep tions of the accept abil ity of ille gal or anti so cial behav ior in gen eral, the
immo ral ity of spe cific behav iors (e.g., alco hol use), and the sanc tity of one’s phys i cal
body (Brody, Stoneman, & Flor, 1996; Lorch & Hughes, 1985). Affil i a tion refers to how
reli gion shapes the struc ture and func tion of one’s social net work. Involve ment in a con -
gre ga tion affords youths oppor tu ni ties to develop closer rela tion ships within the fam ily
(Mahoney, Pargament, Tarakeshwar, & Swank, 2001; Simons, Simons, & Con ger, 2004)
and pro vides oppor tu ni ties for reg u lar expo sure to prosocial peers (Burkett & War ren,
1987; Simons et al., 2004) and activ i ties (Kerestes, Youniss, & Metz, 2004). Through
these mech a nisms, reli gious affil i a tion can reduce the like li hood of ado les cent sub stance
use. The third dimen sion, reli gious prac tice, is made up of both pri vate/nonorganizational 
(e.g., read ing Scrip ture, per sonal prayer) and pub lic/orga ni za tional (e.g., attend ing reli -
gious ser vices; youth group activ i ties) behav iors. This study focuses on these pub lic
or orga ni za tional behav iors and groups them under the term “reli gious activ ity” as
described below.

What Is Re li gious Ac tiv ity?

The great prev a lence of RA among Amer i can youth war rants its study as a poten tial
pro tec tive fac tor (Wallace & Wil liams, 1997). About 38% of Amer i can ado les cents
report attend ing reli gious wor ship ser vices at least once per week and more than half
attend at least once per month (Smith, Denton, Faris, & Regnerus, 2002). In addi tion,
each week, mil lions of young Amer i cans attend reli gious ser vices or par tic i pate in other
reli gious activ i ties such as youth min is tries and Bible study groups. Beside school, no
other pub lic insti tu tion engages so many young peo ple on a reg u lar basis (Gal lup &
Bezilla, 1992). Given the diver sity of these activ i ties and the dif fer ent mean ings assigned
to them, mea sur ing youths’ reli gious activ ity can be dif fi cult. None the less, even sin gle
sur vey items (e.g., “How often do you go to reli gious ser vices?”) may cap ture a broad
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range of par tic i pa tion in reli gious activ i ties (Smith, 1998). In this study, we label such
behav ior “reli gious activ ity” (RA) and define it as youths’ over all involve ment in pub lic
reli gious activ i ties. Although it rep re sents only one of sev eral dimen sions of reli gi os ity
among youth (Holder et al., 2000), RA is an essen tial part of most con cep tual def i ni tions
of reli gi os ity. Among stud ies that do exam ine sev eral dimen sions of reli gion, RA often
exhib its the stron gest asso ci a tions with ado les cent risk behav iors (cf. Adlaf & Smart,
1985; Amey et al., 1996; Brown, Parks, Zimmerman, & Phillips, 2001; Lorch & Hughes,
1985).

Is There a Dose-Re sponse Re la tion ship Be tween RA and Sub stance Use?

In a recent review, Powell, Shahabi, and Thoresen (2003) described the neg a tive
effects of RA on adult mor tal ity as “strong, con sis tent, pro spec tive and often graded” (p.
36). Whether RA has a sim i lar asso ci a tion with ado les cent sub stance use relates to the
con cep tu al iza tion of RA as a pro tec tive fac tor and/or lack of RA as a risk fac tor (Miller,
Davies, & Green wald, 2000; Wallace, Brown, Bachman, & LaVeist, 2003). A dose-
response rela tion ship implies that both types of effects exist, so that, for exam ple, the risk
of no ver sus occa sional RA exists along side the pro tec tion asso ci ated with reg u lar ver sus
occa sional RA (cf. Stouthamer-Loeber et al., 1993). Con cep tu ally, such an assump tion is
plau si ble. Given the broad pres ence of reli gion in Amer i can pub lic life, youths who do
not par tic i pate in any RA may be par tic u larly dis con nected from social insti tu tions and
also lack expo sure to con ven tional val ues espoused by con gre ga tions. Because ado les -
cent sub stance use is neg a tively asso ci ated with these char ac ter is tics (Petraitis, Flay, &
Miller, 1995), lack of RA may represent a risk factor (or, alternately, a risk marker) for
substance use.

At the other end of the spec trum, high lev els of RA may also con vey pro tec tion above
and beyond occa sional RA. Ado les cents who reg u larly engage in RA may be well-inte -
grated into dense mixed age social net works of peers and adults that encour age and rein -
force con ven tional norms and pro vide prosocial role mod els (Ebstyne King & Fur row,
2004). In one national study, Wallace and col leagues (2003) reported that weekly RA
(ver sus less fre quent RA) was asso ci ated with abstain ing from substance use.

The dose-response nature of the RA-sub stance use rela tion ship also depends on one’s
con cep tu al iza tion of sub stance use: In short, does RA have the same asso ci a tion with
lower lev els of use as it does with more inten sive use? To the extent that dif fer ent vari ables 
influ ence ini ti a tion ver sus esca la tion of sub stance use (Dierker, Avenevoli, Goldberg, &
Glantz, 2004; Lloyd-Rich ard son, Papandonatos, Kazura, Stanton, & Niaura, 2002; van
den Bree & Pickworth, 2005), the asso ci a tion between RA and sub stance use may not be
sim ply dose-response. Some evi dence, for instance, sug gests that reli gi os ity is asso ci ated 
with reg u lar cig a rette use but not occa sional use (Nonnemaker, McNeely, & Blum, 2003;
van den Bree, Whitmer, & Pickworth, 2004). Evi dence for other sub stances, how ever, is
less con sis tent, with effects being shown for exper i men tal and prob lem alco hol use
(Brown et al., 2001), as well as for prob lem use but not experimental use (Nonnemaker
et al., 2003).

Vari a tion by De mo graphic Group and Type of Sub stance

RA’s effects may vary for dif fer ent types of youths because demo graphic vari ables
serve as mark ers for the pres ence of other risk fac tors (Rutter, 2003). For exam ple, com -
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pared with females, males tend to be more prone to sen sa tion-seek ing and per ceive fewer
neg a tive con se quences asso ci ated with sub stance use (Nolen-Hoeksma, 2004). There -
fore, exam in ing gen der dif fer ences in the RA-sub stance use rela tion ship rep re sents, in
part, an effort to under stand whether RA affords sim i lar pro tec tion for youths with higher
or lower lev els of cer tain risk fac tors. Yet, because there is no such thing as a sta tis ti cally
aver age male (or, for that mat ter, White teen or Cath o lic school soph o more; Lewin,
1931), it is nec es sary to study mul ti ple dimen sions of demo graphic dif fer ences to achieve 
a more nuanced under stand ing of the influence of a single variable like RA.

Study ing demo graphic dif fer ences also helps make research more rel e vant for health
pro mo tion prac tice. In class rooms, con gre ga tions, and com mu ni ties, ado les cents are
often orga nized by age, gen der, and/or eth nic ity: Schools group together teens of sim i lar
ages into grades and class rooms; con gre ga tions often develop dis tinct pro gram ming for
girls and boys; de facto racial seg re ga tion in neigh bor hoods and schools often leads to
youth pro gram ming that is implic itly or explic itly tar geted to a spe cific eth nic group. In
light of these divi sions, research find ings will be of great est value to prac ti tio ners when
they acknowl edge both the uni ver sal ity and par tic u lar ity of potential protective factors
like RA.

In this arti cle, we focus on three of the most com mon types of sub stance use in ado les -
cence: alco hol, tobacco, and mar i juana use. In addi tion, we con cen trate on key demo -
graphic vari ables, includ ing gen der, eth nic ity, grade, fam ily struc ture, and Cath o lic ver -
sus pub lic school enroll ment. For tu nately, a large lit er a ture on ado les cent sub stance use
has yielded some rel a tively con sis tent find ings on which to base the hypotheses for this
study.

Type of Sub stance

Pre vi ous stud ies sug gest that RA has less of an effect on alco hol use than on illicit
drugs, par tic u larly mar i juana (Adlaf & Smart, 1985; Amoateng & Bahr, 1986; Cochran
& Akers, 1989; Grunbaum, Tortolero, Weller, & Gingiss, 2000; Nelsen & Rooney, 1982;
Nonnemaker et al., 2003; Wallace & Forman, 1998). Sev eral stud ies have also found cig -
a rette smok ing to be neg a tively asso ci ated with RA, with the mag ni tude of the effect
being sim i lar to (Amey et al., 1996; Nonnemaker et al., 2003) or greater than (Wallace &
Forman, 1998) its effect on alco hol. Based on this evi dence, we hypoth e size that RA will
have a smaller asso ci a tion with alco hol than with cigarette or marijuana use.

Gen der

Males and females often have pro foundly dif fer ent expe ri ences within reli gious insti -
tu tions and com mu ni ties. Reli gious doc trine and cul ture shape gen der roles that guide
dif fer ent expec ta tions of appro pri ate behav ior for boys and girls, expec ta tions that may
influ ence their like li hood of using drugs. In the same vein, research ers have noted marked 
gen der dif fer ences in rates of many types of sub stance use (Johnston, O’Mal ley, &
Bachman, 2004). It is sur pris ing, there fore, that many prom i nent stud ies in this area do
not report test ing whether the RA-sub stance use rela tion ship var ies by gen der (Amey
et al., 1996; Amoateng & Bahr, 1986; Cochran & Akers, 1989; Mason & Windle, 2001;
Miller et al., 2000; Nonnemaker et al., 2003; Wallace & Forman, 1998). Stud ies that do
con sider such dif fer ences have yielded incon sis tent results, alter nately find ing sim i -
lar results for males and females (Adlaf & Smart, 1985; Bahr et al., 1998; Benda &
Corwyn, 2000), stron ger effects among males (Piko & Fitzpatrick, 2004; Steinman &
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Zim merman, 2004; van den Bree et al., 2004), or stron ger effects for females (Oman
et al., 2004). In the absence of con sis tent findings, we hypothesize finding no gender
differences.

Eth nic ity

Most stud ies of eth nic group dif fer ences in the RA-sub stance use rela tion ship are lim -
ited to com par ing Afri can Amer i can and White youth. Numer ous authors have argued
that reli gion may be par tic u larly impor tant for healthy devel op ment among Afri can
Amer i can youths (Chris tian & Barbarin, 2001; Lin coln & Mamiya, 1990; Winfield,
1995). Sev eral stud ies, how ever, have found that the effect of reli gi os ity on risk behav ior
among Afri can Amer i cans is smaller than its effect among other youth (Amey et al.,
1996; Brown et al., 2001; Wallace et al., 2003). These find ings may reflect the “semi-
invol un tary” nature of church in the Afri can Amer i can com mu nity (Hunt & Hunt, 2001;
Lin coln & Mamiya, 1990). In this sense, occa sional RA may reflect social pres sure more
than serv ing as a dis tin guish ing char ac ter is tic of indi vid ual youth. Based on this evi -
dence, we hypoth e size that RA will have a greater effect among White than among
African American youth.

Grade

Among the many changes that occur dur ing ado les cence, increases in sub stance use
and decreases in RA are among the most con sis tent across a wide range of stud ies and
sam ples. Because dif fer ent risk and pro tec tive fac tors may influ ence the like li hood of ini -
ti at ing use, pro gress ing from exper i men tal to prob lem use, and main tain ing use (Petraitis
et al., 1995), it is plau si ble that the effects of RA may also vary by grade. Nonnemaker and 
col leagues (2003), for exam ple, reported that RA influ enced those report ing ever using
alco hol or cig a rettes as well as those report ing reg u lar/prob lem use of these sub stances
but that RA was not asso ci ated with exper i men tal use. Other stud ies, how ever, found no
age dif fer ences in RA’s effect on sub stance use (Adlaf & Smart, 1985; Benda & Corwyn,
2000; Mason & Windle, 2002). Based on the weight of the evi dence, we hypoth e size that
in this study, RA’s effects will not vary by grade.

Fam ily Struc ture

Grow ing up in a home with two parents influ ences sub stance use indi rectly through
the greater like li hood of author i ta tive parenting style, qual ity par ent-child com mu ni ca -
tion, and ade quate finan cial resources (Brody & Fore hand, 1993; McLoyd, 1990).
Accord ing to a pro tec tive fac tor model of resil iency (Garmezy, Masten, & Tellegen,
1985), RA may be most influ en tial in homes that lack these qual i ties. Unfor tu nately, few
stud ies have tested whether RA’s pro tec tive effects vary by fam ily struc ture. Guided by
the ory, there fore, we hypoth e size that RA will have a greater effect on sub stance use
among youths who are not liv ing in two-par ent homes.

Cath o lic Ver sus Pub lic Schools

Stu dents enrolled in Cath o lic schools gen er ally use less cig a rettes and mar i juana com -
pared to stu dents enrolled in pub lic schools (Donaldson, Gra ham, Piccinin, & Hansen,
1994; Sorensen, 2000). This may result from greater reli gious pro scrip tion and pre scrip -
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tion con cern ing sub stance use, better stu dent-teacher inter ac tion, higher fam ily-school-
ado les cent social inte gra tion, and better cop ing skills through more readily avail able reli -
gious cop ing mech a nisms (Amoateng & Bahr, 1986; Sorensen, 2000).

As most Cath o lic schools require stu dents to attend Mass, stu dents who do not attend
ser vices out side of school may, none the less, report weekly RA on a sur vey. By com bin -
ing “appar ent” with “true” weekly atten dees, anal y ses may under es ti mate the effects of
weekly RA among Cath o lic school youth. Con versely, Cath o lic school youth who report
never par tic i pat ing in RA may be more dis tinc tive than their pub lic school coun ter parts.
By attend ing a reli giously affil i ated school, youth not only may be com pelled to attend
ser vices but they may be more likely to have numer ous oppor tu ni ties for at least occa -
sional RA. As such, Cath o lic school youth who report never engag ing in RA may be more 
socially marginalized and/or less con nected to school than their nonattending pub lic
school peers. Because these char ac ter is tics are asso ci ated with sub stance use (Mad dox &
Prinz, 2003; Parker & Asher, 1987), the effects of never par tic i pat ing in RA may be
greater among Cath o lic school youth. Because of these con flict ing mod els and the lack of 
empir i cal evi dence, we hypoth e size that the effects of RA on substance use will be similar 
for Catholic and public school youth.

In sum mary, we expect RA to have a neg a tive asso ci a tion with alco hol, cig a rette, and
mar i juana use, yet we also antic i pate that the mag ni tude of this rela tion ship will vary
across some demo graphic char ac ter is tics but not oth ers. Spe cif i cally, we hypoth e size that 
RA will have the strongest association

• with mar i juana use (ver sus alco hol and cig a rette use);
• among White youths (ver sus Afri can Amer i can youths); and
• among youths not liv ing with intact fam i lies.

In addi tion, we do not antic i pate dif fer ences by gen der, grade, or Cath o lic ver sus pub lic
school atten dance. Although we test for higher order inter ac tions (e.g., whether eth nic
group dif fer ences occur for both males and females), the lack of the ory and empir i cal
find ings in this area pre cludes our advanc ing specific hypotheses.

METHOD

This study was approved by the Insti tu tional Review Board of The Ohio State Uni ver -
sity. Spon sored by the Safe and Drug-Free Schools Con sor tium (n.d.), the Pri mary Pre -
ven tion Aware ness, Atti tude and Use Sur vey (PPAAUS) is a tri en nial cen sus of stu dents
between the 6th and 12th grades in Frank lin County, Ohio. The county includes the city of 
Colum bus, plus 15 other school dis tricts as well as dioc e san schools. The 2000 PPAAUS
included data from 75,818 stu dents, exclud ing 1,600 sur veys with exag ger ated or care -
less responses and 1,626 stu dents who refused to par tic i pate. The final data set included
64% of the total age-eli gi ble pop u la tion in the county, 78% of the total school-enrolled
pop u la tion, and 98% of those com plet ing the ques tion naire. The most com mon rea sons
for fail ing to par tic i pate in the study included being chron i cally absent, home-schooled,
or oth er wise not enrolled in school. As such, the data are only rep re sen ta tive of stu dents
who regularly attended schools in Franklin County in 2000.

Because sub stance use was uncom mon among youn ger stu dents, data for this study
are lim ited to stu dents in grades 9 through 12. The large num ber of covariates in the study
lim ited our abil ity to test for eth nic group dif fer ences beyond Afri can Amer i can ver sus
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White youth. (For exam ple, there were only two His panic males in Cath o lic schools who
reported “some atten dance.”) There fore, our final data set (n = 33,007) included high
school stu dents who were either White (79%) or Afri can Amer i can (21%). Of the final
sam ple, slightly more than half were female (51%) and included stu dents from both pub -
lic (n = 29,927; 91%) and Cath o lic (n = 3,080; 9%) high schools. Most stu dents (57%)
reported liv ing with their mother and father, whereas 20% lived with their mother and
15% reported liv ing with a par ent and a step-par ent. Ninth grad ers rep re sented 29% of the 
sam ple, 10th grad ers 27%, 11th graders 23%, and 12th graders 20%.

Mea sures

RA was mea sured by a sin gle item, “How often do you take part in reli gious activ i ties?
(going to church/syn a gogue ser vices, activ i ties, meet ings),” with six response options
includ ing, never (0), before, but not in the past year (1), a few times a year (2), about once
or twice a month (3), about once or twice a week (4), and almost every day (5). To sim -
plify the inter pre ta tion of anal y ses and exam ine the dose-response nature of the RA-sub -
stance use rela tion ship, we col lapsed this vari able into three con cep tu ally mean ing ful
cat e go ries (cf. Hunt & Hunt, 2001) that reflected fre quency of RA dur ing the past year:
never (0, 1); occa sional (2, 3); and weekly (4, 5). Over all, 28% of the sam ple reported
never par tic i pat ing in reli gious activ i ties (in the past year), 30% reported occa sional par -
tic i pa tion, and 42% reported at least weekly par tic i pa tion. These pro por tions resem ble
those reported in nation ally representative samples (Smith et al., 2002).

Alco hol, mar i juana, and cig a rette use were each mea sured by sin gle items assess ing
fre quency of use dur ing the past year. Response options ranged from never (0) to almost
every day (5). We col lapsed responses to each item into three con cep tu ally mean ing ful
cat e go ries (no vs. occa sional use vs. reg u lar use) because the data were highly skewed
and to help model the dose-response rela tion ship between RA and sub stance use. For
alco hol and mar i juana use, the cat e go ries were “no use,” “occa sional use” (i.e., less than
weekly), and “reg u lar use” (weekly or more often). For cig a rette use, we defined reg u lar
use as daily use (5) and occa sional use as being less than daily (2, 3, 4). Table 1 pres ents
the pro por tion of youth report ing each level by type of substance use.

Data Anal y sis

Because each out come vari able was a three-level cat e gor i cal vari able, we used
multinomial logis tic regres sion to deter mine which fac tors were sig nif i cantly asso ci ated
with each out come. The mod els were devel oped with a train ing data set, which included a
ran dom sam ple of 75% of the entire data set. The mod els that resulted were exam ined for
good ness-of-fit and dis crim i na tion using the Hosmer-Lemeshow test and exam in ing the
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Table 1. Per cent age of High School Youth Report ing No, Occa sional, and Reg u lar Use of
Alco hol, Mar i juana, and Cig a rettes (n = 33,007)

Alco hol Mar i juana Cig a rettes

No use 37.2 64.2 54.7
Occa sional use 51.5 24.0 32.4
Reg u lar usea 11.3 11.8 13.0

a. For alco hol and mar i juana use, reg u lar use refers to weekly use; for cig a rette use, reg u lar use
refers to daily use.
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area under the ROC curve, respec tively (Hosmer & Lemeshow, 2000). The mod els were
then val i dated with the remain ing 25% of the data using the Hosmer-Lemeshow test and
then fit to the entire data set to esti mate the param e ters and stan dard errors. Given the very
large size of the data set, we con sid ered p val ues of less than .001 to be statistically
significant.

RE SULTS

In this sec tion, we pres ent esti mates of the asso ci a tion between RA and occa sional and 
reg u lar alco hol, cig a rette, and mar i juana use (ref er ence = no use) and describe how these
rela tion ships var ied by spe cific demo graphic char ac ter is tics. To clar ify pre sen ta tion of
these volu mi nous results, we report only selected find ings in the text. Table 2 sum ma rizes 
the direc tion of asso ci a tions between RA and sub stance use for dif fer ent demo graphic
groups, whereas Fig ures 1 through 3 illus trate the mag ni tude of the asso ci a tion. For all
three sub stances, we detected no inter ac tion effects with fam ily struc ture or Cath o lic
school atten dance. There fore, the results pre sented below focus on dif fer ences by eth nic -
ity, gen der, and grade. When dis cuss ing dif fer ences by grade, we sim plify our pre sen ta -
tion by report ing only results for 9th and 12th grade. For a detailed pre sen ta tion of
findings, please refer to Tables A1 through A3 in the Appendix.

Except as noted in the text, Hosmer-Lemeshow tests indi cated that each model fit the
data well (Hosmer & Lemeshow, 2000). The dis crim i na tory power of the mod els was
often weak for dis tin guish ing no use from occa sional use, with val ues of the area under
the ROC curve (AUROCC) rang ing from .58 to .65. The mod els per formed better when
dis tin guish ing no use from reg u lar use, with AUROCC val ues rang ing from .70 to .76.
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Table 2. Sum mary of Direc tion of Asso ci a tions Between Occa sional/Weekly Reli gious Activ -
ity (RA) and Occa sional/Reg u lar Sub stance Use

Alco hol Use Mar i juana Use Cig a rette Use

Occa sional Reg u lar Occa sional Reg u lar Occa sional Daily

Blacks
Occa sional + 0 0 0 + 0
Weekly – – – – 0 –

Whites, 9th grade
Occa sional 0 – – – 0 –
Weekly – – – – – –

White males, 12th grade
Occa sional + + 0 – 0 –
Weekly – – – – – –

White females, 12th grade
Occa sional + + 0 – + 0
Weekly – – – – 0 –

NOTE: + = pos i tive asso ci a tion (e.g., youth report ing occa sional ver sus no RA are more likely to
use alco hol occa sion ally [ver sus never]); 0 = no asso ci a tion; – = neg a tive asso ci a tion (e.g., youth
report ing occa sional ver sus no RA are less likely to use mar i juana occa sion ally [ver sus never]).
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Fig ure 1. Adjusted odds ratios of occa sional and weekly reli gious activ ity (RA) pre dict ing occa -
sional and reg u lar alco hol use (ref er ence = no use): Results for Blacks, Whites at 9th
grade, and Whites at 12th grade.

NOTE: Adjusted for grade (for Blacks only), fam ily struc ture, Cath o lic school atten dance, and gen -
der. The gray area cov ers odds ratios (> .82 or < 1.24) with 95% con fi dence inter vals that include
1.00. Please see Appen dix for coef fi cient esti mates and model infor ma tion.
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Fig ure 2. Adjusted odds ratios of occa sional and weekly reli gious activ ity (RA) pre dict ing occa -
sional and reg u lar mar i juana use (ref er ence = no use): Results for Blacks, Whites at 9th 
grade, and Whites at 12th grade.

NOTE: Adjusted for grade (for Blacks only), fam ily struc ture, Cath o lic school atten dance, and gen -
der. The gray area cov ers odds ratios (> .82 or < 1.24) with 95% con fi dence inter vals that include
1.00. Please see Appen dix for coef fi cient esti mates and model infor ma tion.
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Al co hol Use

Sig nif i cant inter ac tion terms led us to esti mate sep a rate mod els for Whites and Blacks. 
Con trol ling for gen der, grade, fam ily struc ture, and Cath o lic school atten dance, weekly
RA among Blacks was asso ci ated with a decreased like li hood of both occa sional (OR =
.59, 95% CI = .53-.65) and reg u lar (OR = .35, 95% CI = .27-.47) use (see Fig ure 1). Occa -
sional RA, how ever, increased the odds of occa sional alco hol use (OR = 1.42, 95% CI =
1.23-1.65) and had no asso ci a tion with reg u lar use (OR = .96, 95% CI = .74-1.24).

Among Whites, the effects of occa sional RA var ied by grade. Con trol ling for the
demo graphic char ac ter is tics, occa sional RA in ninth grade had no asso ci a tion with occa -
sional alco hol use (OR = .95, 95% CI = .84-1.09) and was neg a tively asso ci ated with reg -
u lar use (OR = .68, 95% CI = .54-.84). By 12th grade, occa sional RA was pos i tively asso -
ci ated with both occa sional (OR = 1.29, 95% CI = 1.06-1.54) and reg u lar (OR = 1.36,
95% CI = 1.10-1.70) use.

In sum mary, for Blacks and Whites at all grades, weekly RA had a per sis tent, neg a tive
rela tion ship with occa sional and reg u lar alco hol use. The effects of occa sional RA, how -
ever, var ied widely and were often asso ci ated with greater odds of alcohol use.

Mar i juana Use

As with alco hol use, for mar i juana use we esti mated five sep a rate mod els: one for
Blacks and then one for Whites at each grade. Among Blacks, occa sional RA had no asso -
ci a tion with occa sional (OR = 1.12, 95% CI = .95-1.33) or reg u lar (OR = .84, 95% CI =
.68-1.03) mar i juana use (see Fig ure 2). Weekly RA, how ever, was asso ci ated with lower
odds of both occa sional (OR = .73, 95% CI = .62-.85) and reg u lar (OR = .36, 95% CI =
.29-.44) use.
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Fig ure 3. Adjusted odds ratios of occa sional and weekly reli gious activ ity (RA) pre dict ing occa -
sional and daily cig a rette use (ref er ence = no use): Results for Blacks, White females
at 9th grade, and White females at 12th grade.

NOTE: Adjusted for grade and gen der (for Blacks only), fam ily struc ture, and Cath o lic school
atten dance. The gray area cov ers odds ratios (> .79 or < 1.24) with 95% con fi dence inter vals that
include 1.00. Please see Appen dix for coef fi cient esti mates and model infor ma tion.
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For Whites, the asso ci a tion between occa sional RA and mar i juana use dimin ished
from 9th to 12th grade. In 9th grade, occa sional RA was neg a tively asso ci ated with occa -
sional (OR = .73, 95% CI = .62-.85) and reg u lar (OR = .42, 95% CI = .34-.51) use. Among 
12th grad ers, occa sional RA had no asso ci a tion with occa sional mar i juana use (OR =
1.12, 95% CI = .95-1.31) and had a smaller (although still neg a tive) asso ci a tion with reg -
u lar use (OR = .71, 95% CI = .58-.85). Weekly RA main tained a strong neg a tive asso ci a -
tion with occa sional and regular use across all grades.

In sum mary, across all groups, weekly RA had a strong neg a tive asso ci a tion with both
lev els of mar i juana use. Occa sional RA also was asso ci ated with decreased odds of use in
sev eral mod els, espe cially among youn ger Whites.

Cig a rette Use

Esti mat ing the asso ci a tion between RA and cig a rette use required spec i fy ing six dif -
fer ent mod els: one for Blacks, one for White males, and then one for White females at
each grade. For Blacks, occa sional RA was asso ci ated with greater odds of occa sional
cig a rette use (OR = 1.24, 95% CI = 1.06-1.43) but had no asso ci a tion with daily cig a rette
use (OR = .79, 95% CI = .61-1.02). As pre sented in Fig ure 3, the only clear neg a tive asso -
ci a tion involved weekly RA and daily cig a rette use (OR = .30, 95% CI = .23-.40).

Both lev els of RA evi denced a neg a tive asso ci a tion with cig a rette use among White
males, with the excep tion of occa sional RA hav ing no asso ci a tion with occa sional cig a -
rette use (OR = 1.08, 95% CI = .98-1.20). For White females, the mag ni tude of the asso ci -
a tion for all lev els of RA dimin ished from 9th to 12th grade. Occa sional RA was neg a -
tively asso ci ated with daily cig a rette use, for exam ple, in 9th grade (OR = .40, 95% CI =
.30-.52) but had no asso ci a tion in 12th grade (OR = .89, 95% CI = .69-1.14). The very
strong neg a tive asso ci a tion between weekly RA and daily cig a rette use in 9th grade
(OR = .14, 95% CI = .10-.18) dimin ished by 12th grade (OR = .31, 95% CI = .24-.41).

In sum mary, occa sional and weekly RA often were neg a tively asso ci ated with daily
cig a rette use. The asso ci a tion of RA with occa sional use was typ i cally weak and, for
Blacks and 12th-grade White females, was often positive.

DIS CUS SION

Con sis tent with our hypoth e ses and pre vi ous research, RA often had a neg a tive asso ci -
a tion with sub stance use, albeit with sev eral impor tant cave ats. This arti cle con trib utes to
the research lit er a ture by iden ti fy ing those cave ats. In this sec tion, we high light key find -
ings and dis cuss their impli ca tions for the ory, research, and practice.

Our anal y ses sup port the util ity of dis tin guish ing four demo graphic group ings when
exam in ing the RA-sub stance use rela tion ship among high school stu dents: (a) Afri can
Amer i can youths; (b) youn ger White youths; (c) 12th-grade White males; and (d) 12th-
grade White females. More over, for most of these groups, RA is dif fer en tially asso ci ated
with use of alco hol, mar i juana, and cig a rettes. By exam in ing these dif fer ences sum ma -
rized in Table 2, sev eral broad patterns become apparent.

The Dose-Re sponse Re la tion ship and Its Im pli ca tions

If the RA-sub stance use rela tion ship were dose-response, one would expect occa -
sional RA to have a mod est neg a tive asso ci a tion with sub stance use, and weekly RA a
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stron ger one. Inspect ing Table 2, one strik ing find ing is the con trast between occa sional
and weekly RA. Whereas weekly RA typ i cally exhib ited a neg a tive asso ci a tion with vir -
tu ally all types and lev els of sub stance use, occa sional RA more com monly had no asso ci -
a tion or even a pos i tive asso ci a tion with sub stance use. These dif fer ences relate to con -
cep tu al iza tions of RA as a pro tec tive fac tor and/or risk fac tor (cf. Stouthamer-Loeber et
al., 1993). Our find ings for weekly RA sup port the con cep tu al iza tion of reg u lar RA as a
pro tec tive fac tor. It is dif fi cult to con clude, how ever, that youths who never (ver sus occa -
sion ally) par tic i pate in RA are more likely to engage in sub stance use. As such, lack of
RA generally did not represent a risk factor for substance use.

The poten tial role of RA in dis cour ag ing sub stance use may be rep re sented through
dif fer ent mod els of resil iency (Garmezy et al., 1985). The com pen sa tory model assumes
that a youth’s like li hood of engag ing in risky behav ior is an addi tive func tion of the risk
and pro tec tive fac tors in their lives. As such, engag ing in weekly RA should there fore
reduce the like li hood of sub stance use for all youths. In con trast, the pro tec tive fac tor
model sug gests that RA will only influ ence sub stance use among youths who are already
at height ened risk of engag ing in the behav ior. Thus, weekly RA may only influ ence
youths who are already at risk. Our find ings are more con sis tent with the com pen sa tory
model in that the effects of RA were sim i lar for youths regard less of their fam ily liv ing
arrange ments. Because youths from two-par ent homes tend to expe ri ence better devel op -
men tal out comes (Brody & Fore hand, 1993), the pro tec tive fac tor model would have pre -
dicted stron ger effects for youth from non-two-par ent homes. This con clu sion, how ever,
is largely spec u la tive, as our anal y ses did not account for numer ous other pos si ble risk
fac tors. More over, fam ily struc ture may not rep re sent a good proxy for risk processes
among some youth (Zimmerman, Salem, & Maton, 1995).

The gen eral absence of a dose-response rela tion ship also offers impli ca tions for
research. Oth ers have observed that the RA-sub stance use asso ci a tion is not dose-
response (Hadaway, Elifson, & Petersen, 1984; Piko & Fitzpatrick, 2004; Wallace &
Forman, 1998), yet many stud ies employ meth ods that pre sup pose just such a rela tion -
ship (e.g., Adlaf & Smart, 1985; Amoateng & Bahr, 1986; Grunbaum et al., 2000;
Nonnemaker et al., 2003). Lon gi tu di nal stud ies in this area, for instance, are rare and
impor tant but tend to model both RA and sub stance use as con tin u ous vari ables that have
a lin ear rela tion ship (e.g., Brown et al., 2001; Mason & Windle, 2001; Steinman &
Zimmerman, 2004). Stud ies that employ dichot o mous mea sures may also be prob lem -
atic, as they neglect to dis tin guish occa sional from reg u lar sub stance use (Amey et al.,
1996; Wallace et al., 2003) or occa sional ver sus weekly RA (Grunbaum et al., 2000;
Suther land & Shep herd, 2001). By being among the first to explic itly exam ine the dose-
response rela tion ship, this study should encour age research ers to assume nonlinearity in
the RA-sub stance use rela tion ship and employ appropriate methods accordingly.

Inap pro pri ately assum ing a dose-response rela tion ship risks under es ti mat ing and
misspecifying the asso ci a tion between RA and sub stance use. Our find ings for the dif fer -
en tial asso ci a tion of RA with alco hol, mar i juana, and cig a rette use illus trate such con -
cerns. Whereas RA and mar i juana use largely resem bled a dose-response rela tion ship in
sev eral mod els, the find ings for alco hol and cig a rette use were fre quently more com plex.
Whereas sev eral stud ies have reported that RA has a stron ger asso ci a tion with mar i juana
use than with other sub stances (Adlaf & Smart, 1985; Amoateng & Bahr, 1986;
Grunbaum et al., 2000; Nonnemaker et al., 2003), they employed con tin u ous mea sures of 
RA and/or sub stance use and sta tis ti cal tech niques that pre sup posed a dose-response
rela tion ship between the vari ables. If this assump tion were more accu rate for mar i juana
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use than for other sub stances, then appar ent dif fer ences in the strength of the relationship
may be due to the choice of methods.

In this regard, com par ing RA’s asso ci a tion with mar i juana use ver sus other sub stance
use is char ac ter ized by both sim i lar i ties and dis sim i lar i ties. Our anal y ses found that the
asso ci a tion of weekly RA with occa sional mar i juana use and alco hol use was quite sim i -
lar among Afri can Amer i cans (AOR = .73 vs. AOR = .82), as well as for Whites in 9th
grade (AOR = .41 vs. AOR = .56) and 12th grade (AOR = .59 vs. AOR = .53). In con trast,
there were large dif fer ences in weekly RA’s asso ci a tion with reg u lar mar i juana use ver sus 
alco hol use in each of these groups (Afri can Amer i cans: AOR = .36 vs. AOR = .96; 9th-
grade Whites: AOR = .17 vs. AOR = .68; 12th-grade Whites: AOR = .19 vs. AOR = 1.36).
In light of these results, it may be an over sim pli fi ca tion to report that marijuana is more
strongly associated with RA.

Research ers attrib ute the stron ger effects of RA on mar i juana use to incon sis ten cies in
denom i na tional pro hi bi tions against alco hol, as opposed to nearly uni ver sal reli gious
pro scrip tions against ille gal drug use (Adlaf & Smart, 1985; Amoateng & Bahr, 1986;
Bock, Cochran, & Beeghley, 1987). Our find ings sug gest that the effects of such dif fer ent
pro scrip tions are reflected in reg u lar sub stance use, whereas other mech a nisms might
sim i larly dis cour age low lev els of both alco hol and mar i juana use. This idea extends Bahr 
and Hawks’s (1995) descrip tion of par a dox i cal drink ing, whereby those mem bers of
abste mi ous reli gions who do drink are more likely to drink heavily and fre quently. Fur -
ther research will be necessary to test this hypothesis directly.

Oc ca sional RA and Oc ca sional Sub stance Use

Look ing at Table 2, occa sional RA con sis tently had no asso ci a tion or a pos i tive asso ci -
a tion with occa sional sub stance use. That is, com pared to nonparticipants, youths who
par tic i pate in reli gious activ i ties occa sion ally are more likely to smoke or drink occa sion -
ally. These puz zling find ings are dif fi cult to inter pret. One expla na tion is that the find ing
reflects youths who simul ta neously exper i ment with order ing and dis rup tive influ ences
as a means of com par ing dif fer ent iden tity domains (Catalano & Hawkins, 1996).
Another pos si bil ity is that youths may be more likely to attend ser vices as a result of
exper i ment ing with dif fer ent sub stances: When par ents learn of their older teens’ exper i -
men tal use, some may respond by encour ag ing their chil dren to attend reli gious ser vices.
This is con sis tent with risk-acti vated mod els of sup port (Masten, 2001), in which an indi -
vid ual who expe ri ences stress ors (e.g., dis cov ery of a child’s sub stance use) seeks out
sup port (e.g., from a reli gious com mu nity) as a means of cop ing. In a cross-sec tional
study like ours, this mech a nism could be rep re sented by a pos i tive asso ci a tion between
stress ors and sup port. Lon gi tu di nal stud ies, how ever, sug gest that sub stance use has a
negative prospective effect on RA (Mason & Windle, 2002; Steinman & Zim merman,
2004).

The curi ous find ings for occa sional RA may also help describe eth nic group dif fer -
ences. Sev eral excel lent stud ies already evi dence the stron ger asso ci a tion of RA and sub -
stance use among White ver sus Afri can Amer i can youth (Amey et al., 1996; Brown et al.,
2001; Wallace et al., 2003). Our find ings par al lel those of Wallace and col leagues (2003),
who found that youth who attended reli gious ser vices rarely or monthly (ver sus never)
were less likely to abstain from alco hol and cig a rette use. They found such effects, how -
ever, only among Afri can Amer i cans and not Whites. This study builds on this ear lier
work by sug gest ing that Black/White dif fer ences in the RA-sub stance use rela tion ship
may be lim ited to youn ger high school stu dents. Fig ures 1 through 3 sug gest that pat terns
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of the RA-sub stance rela tion ship are largely sim i lar for Afri can Amer i cans and 12th-
grade Whites. These ear lier stud ies that found eth nic group dif fer ences were either lim -
ited to youn ger high school stu dents (Brown et al., 2001) or did not test whether eth nic
group dif fer ences varied by age (Amey et al., 1996; Wallace et al., 2003).

Im pli ca tions for Health Pro mo tion

Faith-based approaches to ado les cent health pro mo tion often rest on the prem ise that
mak ing teens in some way “more reli gious” will result in their becom ing “less risky.”
Over all, our find ings do not con tra dict this assump tion, yet they do sug gest that cau tion is
war ranted. Con gre ga tional pro gram ming for teens often includes both out reach to unaf -
fil i ated youth as well as efforts to strengthen social net works among those already affil i -
ated. Sim i larly, par ents may encour age their chil dren to par tic i pate in reli gious activ i ties
in the hopes that doing so will limit their involve ment in risky behav ior. Our find ings
ques tion whether encour ag ing teens to par tic i pate in RA occa sion ally—either through
con gre ga tional out reach or paren tal insis tence—is a prom is ing strat egy for ado les cent
sub stance use pre ven tion. A more effec tive strat egy may be to encour age greater par tic i -
pa tion among teenagers who are already affiliated with a congregation.

Another impli ca tion involves the age at which faith-based efforts are likely to be most
effec tive. Although not a lon gi tu di nal study, our find ings may sug gest that the pro tec tive
effects of RA may decline mark edly dur ing high school, at least for White youths. Prac ti -
tio ners work ing with faith-based orga ni za tions on sub stance use pre ven tion might expect
greater suc cess in delay ing heavy use among youn ger teens. In con trast, our find ings pro -
vide much less sup port for the role of RA in dis cour ag ing use among older adolescents.

Lim i ta tions

Our sin gle-item mea sures of RA and sub stance use cap tured only a small part of the
com plex, mul ti di men sional rela tion ship among these vari ables. This mea sure ment con -
cern is par tic u larly wor ri some when study ing ado les cents who have lim ited auton omy in
deter mining the fre quency of their reli gious ser vice atten dance (Wallace & Wil liams,
1997). Still, it is note wor thy that this study and oth ers have detected mod er ate to large
effects based on such lim ited mea sures. Among White ninth grad ers, for exam ple,
weekly attend ers were only 17% as likely as never attend ers to smoke mar i juana. None -
the less, there remains a great need for stud ies that employ dif fer ent meth ods and more
extensive measures of religion.

Another weak ness of the study is its lim ited exter nal valid ity beyond youths who reg u -
larly attend school in Frank lin County, Ohio. Not only do both ado les cent RA and sub -
stance use appear to vary by region (Johnston et al., 2004; Smith et al., 2002) but the rela -
tion ship between the two may vary depend ing on com mu nity-level dimen sions of
reli gious behav ior and norms (Regnerus, 2003). It is even less clear how these find ings
might extend to out-of-school youth. Out-of-school or tru ant ado les cents were not
included in the study and yet are more likely to engage in sub stance use and, per haps, are
less likely to par tic i pate in RA (Loury, 2004). Still, there is some evi dence that the over all
neg a tive asso ci a tion of RA and sub stance use is also true for out-of-school youth.
Grunbaum and col leagues (2000) found that RA was neg a tively asso ci ated with mar i -
juana use in a high-risk sam ple of youths from “drop out pre ven tion and recov ery high
schools.” (A com bined mea sure of cig a rette and alco hol use had a sim i lar odds ratio [.59], 
but the 95% con fi dence inter val included 1.00.) In addi tion, employ ing extraor di nary
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efforts to entice tru ant youth to par tic i pate in school-based sur veys of risk behav ior may
not mark edly alter the find ings (Guttmacher, Weitzman, Kapadia, & Wein berg, 2002).
None the less, fur ther research will need to assess whether our find ings can be extended to
other regions as well as to out-of-school youth.

Even among youths within Frank lin county schools, we were unable to include those
report ing eth nici ties other than White and Afri can Amer i can. A grow ing num ber of
Amer i can youths iden tify them selves as Asian, His panic, and Native Amer i can, yet we
know lit tle about how RA may influ ence their devel op ment. To the extent that reli gion
has dif fer ent mean ings and effects among these teen ag ers, our find ings may be irrel e vant
to their experiences.

The cross-sec tional design of this study pre cluded our abil ity to test for the causal
effects of RA on sub stance use. As a result, we can not dis count the pos si bil ity that the
observed asso ci a tions might be due to the spu ri ous effects of a third vari able. Per son al ity
traits, for exam ple, can be detected in child hood and later influ ence both RA and sub -
stance use (Kendler, Gardner, & Prescott, 1997). Still, RA’s broad asso ci a tion with so
many prox i mate influ ences on ado les cent sub stance use—paren tal mon i tor ing, peer net -
work char ac ter is tics, beliefs (Mahoney et al., 2001; Simons et al., 2004)—makes it
unlikely that the rela tion ship is entirely spu ri ous. Rather, reli gi os ity in gen eral or RA in
par tic u lar may rep re sent a medi at ing mech a nism by which per son al ity influ ences the
development of substance use during adolescence.

Con clu sion

The rela tion ship between ado les cents’ RA and sub stance use is com plex and, at times,
strong. Because effects may vary for dif fer ent youth and dif fer ent sub stances, both the ory 
and find ings like those in this study can guide research ers’ deci sions about when to antic i -
pate vari a tion in the RA-sub stance use rela tion ship. For prac ti tio ners, our find ings sug -
gest that the great est poten tial for faith-based pre ven tion efforts may involve dis cour ag -
ing heavy sub stance use among youn ger teens. Rig or ous pro gram eval u a tion will be
nec es sary to rep li cate this find ing and expand the very lim ited pub lished lit er a ture on
faith-based approaches to ado les cent sub stance use pre ven tion (Bahr & Hawks, 1995;
Johnson, Tompkins, & Webb, 2002).
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AP PEN DIX
Ta bles A1-A3. Ad justed Odds Ra tios (with 95% con fi dence in ter vals) for Oc ca -
sional and Weekly Re li gious Ac tiv ity Pre dict ing Oc ca sional and Weekly Al co hol

Use (Ta ble A1); Mar i juana Use (Ta ble A2); and Cig a rette Use (Table A3)

Table A1. Adjusteda Odds Ratios (with 95% con fi dence inter vals) for Occa sional and Weekly
Reli gious Activ ity Pre dict ing Occa sional and Weekly Alco hol Use: Sep a rate Mod els
for Blacks and for Whites in 9th, 10th, 11th, and 12th Grades

Occa sional Alco hol Useb Weekly Alco hol Useb

Whites Whites

Blacks 9th 10th 11th 12th Blacks 9th 10th 11th 12th

Reli gious 
 activ ity

Never 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Occa sional 1.42 .95 1.07 1.22 1.29 .96 .68 .73 .96 1.36

(1.23 (.84- (.93- (1.04- (1.06- (.74- (.54- (.59- (.78- (1.10-
-1.65) 1.09) 1.24) 1.43) 1.54) 1.24) .84) .89) 1.18) 1.70)

Weekly+ .82 .56 .59 .59 .63 .35 .30 .29 .31 .35
(.71- (.50- (.52- (.51- (.54- (.27- (.24- (.24- (.25- (.29-
.93) .63) .68) .68) .74) .47) .38) .35) .39) .44)

NOTE: Ns for each model: Blacks, n = 6,355; 9th-grade Whites, n = 7,175; 10th-grade Whites, n =
6,885; 11th-grade Whites, n = 6,151; 12th-grade Whites, n = 5,279.
a. Adjusted for grade (Blacks only), gen der, fam ily struc ture, and Cath o lic school atten dance.
b. Ref er ence = no alco hol use.

Table A2. Adjusteda Odds Ratios (with 95% con fi dence inter vals) for Occa sional and Weekly
Reli gious Activ ity Pre dict ing Occa sional and Weekly Mar i juana Use: Sep a rate Mod -
els for Blacks, for Whites in 9th Through 11th Grades, and for Whites in 12th Grade

Occa sional Mar i juana Useb Weekly Mar i juana Useb

Whites Whites

Blacks 9th 10th 11th 12th Blacks 9th 10th 11th 12th

Reli gious 
 activ ity

Never 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Occa sional 1.12 .73 .79 .87 1.12 .84 .42 .54 .57 .71

(.95- (.62- (.68- (.75- (.95- (.68- (.34- (.45- (.47- (.58-
1.33) .85) .92) 1.00) 1.31) 1.03) .51) .65) .68) .85)

Weekly+ .73 .41 .47 .51 .59 .36 .17 .21 .22 .19
(.62- (.34- (.40- (.44- (.50- (.29- (.14- (.17- (.18- (.15-
.85) .48) .54) .60) .69) .44) .22) .26) .28) .24)

NOTE: Ns for each model: Blacks, n = 6,355; 9th-grade Whites, n = 7,168; 10th-grade Whites, n =
6,882; 11th-grade Whites, n = 6,156; 12th-grade Whites, n = 5,283.
a. Adjusted for grade (Blacks only), gen der, fam ily struc ture, and Cath o lic school atten dance.
b. Ref er ence = no mar i juana use.
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Model Fit In di ces for Multinomial Lo gis tic Re gres sion Mod els
Pre dict ing Al co hol Use, Mar i juana Use, and Cig a rette Use

Model Fit Indi ces for Alco hol Use

Hosmer-
Lemeshow c2

(8)

Area Under Good ness-of-
N ROC Curve Fit Test (p =)

Blacks no vs. occa sional use 5,323 .63 .40
Blacks no vs. weekly 3,088 .70 .54
Whites no vs. occa sional use 17,352 .65 .39
Whites no vs. weekly 9,302 .72 .92

Model Fit Indi ces for Mar i juana Use

Hosmer-
Lemeshow c2

(8)

Area Under Good ness-of-
N ROC Curve Fit Test (p =)

Blacks no vs. occa sional use 4,971 .64 .70
Blacks no vs. weekly 4,139 .70 .70
Whites, 9th grade no vs. occa sional use 5,083 .65 .82
Whites, 9th grade no vs. weekly 4,675 .75 .32
Whites, 10th grade no vs. occa sional use 4,786 .64 .46
Whites, 10th grade no vs. weekly 4,675 .76 .80
Whites, 11th grade no vs. occa sional use 4,086 .60 .83
Whites, 11th grade no vs. weekly 3,428 .70 .59
Whites, 12th grade no vs. occa sional use 3,456 .60 .23
Whites, 12th grade no vs. weekly 2,786 .72 .03

Model Fit Indi ces for Cig a rette Use

Hosmer-
Lemeshow c2

(8)

Area Under Good ness-of-
N ROC Curve Fit Test (p =)

Blacks no vs. occa sional use 5,358 .62 .23
Blacks no vs. weekly 3,829 .73 .02
White females no vs. occa sional use 2,290 .63 .45
White females no vs. weekly 1,743 .76 .20
White males no vs. occa sional use 2,198 .58 .05
White males no vs. weekly 1,740 .73 .14
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