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The objective of this study was to investigate the contr ibution of ethnici ty (Afr ican Amer ican vs
European/other  ancestry), fami ly rel igious affi l iation, rel igious involvement, and rel igious values,
to r isk  of alcohol  and cigarette use in adolescent gi r ls; and to estimate genetic and shared
envi ronmental  effects on rel igious involvement and values. Telephone interviews were conducted
wi th a sample of female l ike-sex twin pai rs, aged 13–20 (n = 1687 pai rs, including 220 minor i ty
pai rs), as wel l  as wi th one or  both parents of tw ins aged 11–20 (n = 2111 fami l ies). These data,
together  wi th one-year  fol low-up twin questionnai re data, and two-year  fol low-up parent
interview data, were used to compare ethnic di fferences. Propor tional  hazards regression models
and genetic var iance component models were fi tted to the data. Despi te higher  levels of exposure
to fami ly, school  and neighborhood envi ronmental  adversi ties, Afr ican Amer ican adolescents
were less l ikely to become teenage dr inkers or  smokers. They showed greater  rel igious
involvement (frequency of attendance at rel igious services) and stronger  rel igious values (eg bel ief
in relying upon thei r  rel igious bel iefs to guide day-to-day l iving). Control l ing for  rel igious
affi l iation, involvement and values removed the ethnic di fference in alcohol  use, but had no effect
on the di fference in rates of smoking. Rel igious involvement and values exhibi ted high her i tabi l i ty
in Afr ican Amer icans, but only modest her i tabi l i ty in EOAs. The strong protective effect of
adolescent rel igious involvement and values, and i ts contr ibution to lower  rates of Afr ican
Amer ican alcohol  use, was confirmed. We speculate about the possible association between high
her i tabi l i ty of Afr ican Amer ican rel igious behavior  and an accelerated maturation of rel igious
values dur ing adolescence.
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Introduction

There is remarkably consistent evidence for genetic
effects on individual  di fferences in behavior, across
a wide variety of assessment domains including
personal i ty,1,2 social  atti tudes,1,3 cogni tion,4 a range
of psychiatric disorders and emotional  and beha-
vioral  problems,4 and substance use disorders such
as alcohol  dependence,5 persistent long-term smok-
ing6 and drug abuse or dependence.7 Whi lst there is
equal ly robust evidence for the importance of non-
shared envi ronmental  influences – envi ronmental
effects that create di fferences in risk even among
sibl ings reared in the same fami ly – on al l  of these
outcome measures, evidence for shared envi ron-

mental  influences has been much weaker. Even in
the case of social  atti tude measures, whether or not
there are important shared envi ronmental  influences
remains controversial ,1,3 al though more robust evi -
dence for such influences is seen in the case of
adolescent social  atti tudes.8

Two domains where shared envi ronmental  influ-
ences have been consistently found are in the
domain of rel igious affi l iation,9 and in the ini tiation
of alcohol  use10 and tobacco use.6,11 In this paper, we
examine the extent to which rel igious affi l iation and
rel igiosi ty are important protective factors against
alcohol  or tobacco use in adolescence. Since rates of
alcohol  use and tobacco use among African Amer-
ican adolescents have consistently been found to be
lower than in other adolescents12–18 and since we
know that African Americans report higher levels of
rel igiosi ty and rel igious involvement,19–21 we exam-
ine the extent to which these di fferences in rel igious
behavior are contributing to di fferences in risk of
teenage alcohol  and tobacco use.
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Methods

Sample

Telephone interview data were obtained from a large
sample of adolescent female twin pai rs and thei r
parents, as part of a prospective study of the
determinants of alcohol ism risk in adolescent gi rls
and young women. A l l  tw in pai rs l ive-born in
Missouri  to Missouri -resident parents between 1968
and 1997 have been identified from a computerized
database of bi rth records. A cohort-sequential  sam-
pl ing design22,23 was used for ascertainment of tw in
pai rs born between July 1975 and December 1987, as
summarized in Figure1. The advantage of such a
design was that over a brief 3-year period, cohorts of
13-year-olds are fol lowed up to age15, 15-year-olds
up to age17, 17 year-olds up to age19, and 19-year-

olds up to age21. Thus, over a brief period of data
col lection, developmental  transi tions across a wide
age span could be studied in a genetical ly informa-
tive design. The fourth wave of data col lection for
this study is just beginning: the addi tion of a fourth
wave of measurement increases the complexi ty of
developmental  genetic models that can be tested.24

Interviews were scheduled wi th a delay of as
much as 6 months between the timing of parent and
twin interviews. During 1995 and 1996, interviews
were attempted wi th one or both parents and both
twins from female l ike-sex twin pai rs aged approx-
imately 19.5, 17.5, 15.5 and 13.5 years, wi th continu-
ing recrui tment from 1997 unti l  July 1998 of new
cohorts of 13-year-old twins. In the thi rd year of data
col lection, assessment of cohorts of 11-year-olds was
also added to the protocol  for both scientific and

Figure1 Cohort sequential  sampl ing design employed in the Missouri  Adolescent Female Twin Study (MOAFTS). p denotes parent
interview only; ( ) denotes abbreviated one-year twin fol low-up interview and sel f-administered questionnai re only; al l  other interviews
are wi th both twins and parents

Adolescent smoking, drinking and religious values
AC Heath et al

146

https://doi.org/10.1375/twin.2.2.145 Published online by Cambridge University Press

https://doi.org/10.1375/twin.2.2.145


pragmatic reasons: scientific, because of concern that
there was a trend for mothers of older tw ins to be less
l ikely to report a l i fetime history of alcohol  depend-
ence than mothers of younger twins (raising concern
that mothers exposed to problem-drinking in adoles-
cent gi rls and thei r friends tended to downplay the
significance of thei r own past problems wi th alco-
hol ); and pragmatic, because of concern that possible
future changes in the regulation of access to state
records used to trace fami l ies would otherwise make
i t impossible to complete the design of the study.
Excluding twin pai rs from the last cohort born in
1987 who were sti l l  being traced, a total  of 2746 pai rs
where both twins were apparently born l ive were
ascertained from bi rth records.

Progress in tracing and assessment of tw in pai rs
and thei r fami l ies is summarized in Figure2. After
tracing the fami l ies, using computerized tracing
procedures described elsewhere,25 a brief ini tial
telephone zygosi ty assessment was successful ly
completed wi th one parent or guardian from each
fami ly (or occasional ly a twin aged 18 or older) from
2437 fami l ies, a total  of 88.8% of al l  fami l ies wi th

l ive-born pai rs identified from bi rth records. Where
fami l ies were cooperative, telephone interviews
were scheduled wi th both parents and wi th twin
pai rs aged 13 years and older. For fami l ies wi th twin
pai rs aged 11 years, interviews were scheduled wi th
the parents, but no interviews wi th the twins were
attempted before thei r 13th bi rthday. Ini tial  inter-
views have been completed wi th 2014 biological
mothers (from 79.5% of fami l ies that had completed
a zygosi ty interview), 1645 fathers or other adoptive
or step-parents, and wi th 3481 female twins, includ-
ing both twins from 1687 pai rs. Excluding fami l ies
wi th twins aged under 13 (who were not yet el igible
to be interviewed), interviews were thus completed
wi th both twins from 68% of al l  l i ve-born pai rs, and
76% of pai rs from fami l ies that had been traced
successful ly. Included in this total  were 474 minor-
i ty female twins, including 220 complete pai rs, most
being of African American ancestry. In the analyses
reported here, we focus on sel f-report data from
1331 pai rs for whom edi torial  reviews of the ini tial
adolescent interview had been completed at the time
of wri ting (including 156 African American pai rs). In

Figure2 Progress in ascertainment, tracing and ini tial  and fol low-up assessment wi th female twin pai rs born July 1975–December 1986.
Condi tional  probabi l i ties of successful  completion of each stage are shown, eg 96.7% of fami l ies identified from bi rth records were
successful ly located; and 91.8% of located fami l ies completed a brief zygosi ty interview. In 3.6% of fami l ies we obtained a twin interview
but no parent interview. al imi ted to twin pai rs aged 13 years or older who were el igible for interview; bl imi ted to first eight bi rth cohorts
for whom one-year interview fol low up is essential ly incomplete; * interviews sti l l  in progress
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some analyses we also use data from the one-year
fol low-up questionnai re mai l ing of the twins (which
was co-ordinated wi th a brief one-year fol low-up
telephone interview) and two-year telephone inter-
view fol low-up of the mothers of the twins. Since
fol low-up studies are sti l l  in progress, numbers are
substantial ly reduced for these latter assessments.

Assessment

The mother and each twin from a pai r were inter-
viewed by di fferent interviewers, to avoid possible
interviewer bias effects. Occasional ly, where this
could not be logistical ly avoided, the father was
interviewed by an interviewer who had previously
interviewed another fami ly member. However,
important interviewer bias effects are unl ikely in
these data since the volume of interviews being
conducted was very high. Interviewees were mai led
a Respondent Booklet which included a consent
form, reviewed wi th the participant before the start
of the interview, as wel l  as visual  prompts which
al lowed participants to respond to sensi tive ques-
tions wi th a letter or number, thus avoiding the
danger of a breach of confidential i ty occurring
during the course of the interview. The interview
proceeded only after the participant had given verbal
consent.

Major variables used in the present paper, and
thei r operational ization, were as fol lows.

(i ) Rel igious affi l iation Mothers were shown a
l ist of 20 categories (including No Rel igion),
and asked to indicate the rel igion or rel igions
in which each twin was reared for the longest
period. Only the primary rel igion (the rel igion
in which a twin was reared for the longest
period of time) was used for analysis in those
rare fami l ies where twins were reared in more
than one rel igion.

(i i ) Family norms for rel igious involvement-
Mothers were asked how often each twin

attended rel igious services, wi th answers on a

6-point scale ranging from ‘More than once a
week’ to ‘Never’. The vast majori ty of mothers
gave identical  answers for each twin, and we
interpret this scale as a measure of fami ly
norms for attendance at rel igious services,
rather than a measure of the twins’ actual
behavior.

(i i i ) Rel igious involvement Twins were asked in
the one-year fol low-up mai led questionnai re
(mai led at the time of the one-year fol low-up
interview) to report thei r frequency of atten-
dance at rel igious services over the preceding
six months, wi th response categories ranging
from ‘Once a week’ or more to ‘Never in the
past six months’.

(iv) Rel igious values The one-year fol low-up
questionnai re also included an assessment of
rel igious values based on the work of Jessor and
Jessor.26 Twins were asked to respond to 4 ques-
tions about whether i t was (a) not important, (b)
somewhat important, or (c) very important to
them to (i ) ‘be able to rely on rel igious teach-
ings when you have a problem’, (i i ) ‘to bel ieve
in God’, (i i i ) ‘to rely on rel igious bel iefs as a
guide for day-to-day l iving’, (iv) ‘to be able to
turn to prayer when you’re facing a personal
problem’. The scale had acceptable internal
consistency (African American: n = 248;
α = 0.81; European/other ancestry: n = 2033,
α = 0.88). However, in prel iminary analyses i t
became clear that a single i tem was explaining
the association wi th adolescent alcohol  use and
smoking, and that i tem was retained for the
regression analyses (see Resul ts below).

(v) Alcohol use Twins were asked ‘Have you ever
taken a drink of beer, wine, wine cooler, hard
l iquor l ike gin, scotch or vodka, or any other
kind of drink wi th alcohol  in i t? By a drink I
mean a standard can or bottle of beer, a glass of
wine or a shot of l iquor’. Those who denied any
alcohol  use were given a second chance, wi th

Table 1 Structure of sample as a function of ethnici ty, parent-reported zygosi ty, and age at ini tial  parent interview. Percentages of
pai rs of a given ethnici ty and age group classi fied as monozygotic or dizygotic are reported in parentheses

No of twin pairs

African American European/other ancestry
Age at parent interview Monozygotic Dizygotic Monozygotic Dizygotic

11–12 18 (41.9%) 25 (58.1%) 146 (62.1%) 89 (37.9%)
13–14 30 (48.4%) 32 (51.6%) 312 (57.3%) 233 (42.7%)
15–16 18 (42.9%) 24 (57.1%) 174 (55.1%) 142 (44.9%)
17–18 24 (49.0%) 25 (51.0%) 159 (62.4%) 96 (37.6%)
19–20+ 17 (42.5%) 23 (57.5%) 147 (57.0%) 111 (43.0%)

TOTAL 107 129 938 671
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an addi tional  probe ‘So you’ve never had even
one drink of alcohol?’. The age at first drink
was obtained for those who reported any
alcohol  use. These questions were taken from
the SSAGA.27

(vi ) Tobacco use Twins were asked ‘Have you ever
smoked cigarettes or tried any other form of
tobacco’, w i th a fol low-up question for those
who said no: ‘So you have never smoked even
a few puffs of a cigarette or experimented even
one time wi th any other form of tobacco?’ For
those who reported any cigarette use, the age at
first cigarette was obtained. These i tems were
adapted from the UM-CIDI28 using a format
simi lar to that used wi th the SSAGA.

In addi tion, standard information about fami ly
income and maternal  and paternal  educational  level
and about mother’s mari tal  status, was obtained
using questions taken from the UM-CIDI.28 Items
about perceived peer alcohol , tobacco and drug use
were taken from the National  Household Survey on
Drug Abuse,29 and were included in both the twin
ini tial  interview and one-year fol low-up question-
nai re, and the parent two-year fol low-up interview.
Items about school  and neighborhood envi ronment
that might promote increased risk of alcohol  or
tobacco involvement were adapted from the work of
Chassin, and included in the parent two-year fol low-
up interview.30 Ethnici ty was determined based on
bi rth record data, but was found to show good
agreement wi th sel f-report ethnici ty based on mater-
nal  report in the two-year fol low-up interview
(n = 1118, � = 0.93). Standard questions about tw in
pai r physical  simi lari ty and confusion by teachers
and strangers were used to determine twin pai r
zygosi ty: such methods have typical ly been found to
give 95% agreement wi th zygosi ty determination by
genotyping.1

Data analysis

Simple descriptive statistics were computed, com-
paring African American fami l ies and fami l ies of
European/other ancestry (EOA). Twin pai r con-
tingency tables were computed, separately for mono-
zygotic and dizygotic pai rs, for maternal ly reported
and sel f-report frequency of attendance at church
services, cross-classi fying the responses of first born
and second born twins. Addi tive genetic, shared
envi ronmental  and non-shared envi ronmental  vari -
ance components, and thei r 95% confidence inter-
vals, were estimated using MX.31 Predictors of
adolescent onset of smoking or alcohol  use were
examined by fi tting proportional  hazards (PH) sur-

vival  models, using SAS.32 Bootstrapping,33 ie
resampl ing from the observed data using the twin
pai r as the uni t for resampl ing, wi th 3000 bootstraps
per analysis, was used to obtain corrected 95%
confidence intervals for risk ratios estimated in the

Table 2 Rel igious affi l iation, tw ins’ rel igious involvement and
other sociodemographic characteristics of fami l ies participating
in the MOAFTS Study

African European/
American other ancestry
(n=237 (n=1608–1619
families) families)

Rel igious affi l iation
No rel igion 2.1% 6.3%
Baptist 60.9% 24.9%
Cathol ic 5.1% 29.7%
Church of Christ 5.1% 4.1%
Methodist 6.4% 7.8%
Lutheran 2.2% 4.3%
Presbyterian 1.3% 2.8%
Other Protestant (eg Assembly of God,

Nazarene, Pentecostal  etc) 10.6% 14.8%
Other rel igion 6.3% 5.3%

Twins’ rel igious involvement (material  report)
Rel igious services

More than weekly 22.4% 20.5%
Weekly 27.8% 26.4%
1–3 times per month 21.5% 18.0%
Less than monthly 19.0% 21.2%
Never 8.9% 13.3%
Unknown 0.4% 0.6%

Fami ly income (annual) $ $
10th percenti le 4 500 16 500
25th percenti le 10 500 28 500
50th percenti le 19 500 45 500
75th percenti le 37 500 62 500
90th percenti le 62 500 87 500

Maternal  education
<12 years 16.0% 8.2%
12 years 37.1% 39.9%
13–15 years 35.0% 28.8%
16 years 6.8% 14.5%
17+ years 5.1% 8.7%

Paternal  education
<12 years 23.2% 10.3%
12 years 41.8% 40.7%
13–15 years 20.5% 20.3%
16 years 8.2% 15.4%
17+ years 6.4% 13.1%

Fami ly intactness
Biological parents sti l l l iving together 28.4% 65.1%
Biological mother & step-parent 18.6% 18.6%
Biological mother, no co-parent 53.0% 16.2%
Unknown 0.0% 0.1%

Urban/rural  status (n=48) (n=512)
Large ci ty 60.4% 12.2%
Suburb of large ci ty 22.9% 28.3%
Smal l  ci ty 2.1% 12.0%
Smal l  town 12.5% 23.6%
Rural 2.1% 23.3%
Moved around a lot –% 0.6%
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PH regression analyses, al lowing for the non-inde-
pendence of observations on twin pai rs.

Resul ts

Table1 summarizes the breakdown of the sample by
zygosi ty, ethnici ty and age at ini tial  assessment. The
large number of tw in pai rs fal l ing into the
13–14-year-old category is a consequence of the
cohort-sequential  sampl ing design being used in the
study, which involved continuing recrui tment of
new cohorts of 13-year-old twins. The usual  ethnic
di fference in the ratio of monozygotic to same sex
dizygotic tw in pai rs is confirmed, wi th a much
higher proportion of African American than Euro-
pean/other ancestry (EOA) pai rs being dizygotic
(54.7% vs 41.7%).

Table2 summarizes the sociodemographic charac-
teristics of fami l ies participating in the study, by
ethnici ty. Di fferences in rel igious involvement
(assessed by mother’s report of frequency of atten-
dance at rel igious services) as a function of ethnici ty
were smal l , w i th the most marked di fference being
the lower percentage of African American than EOA
fami l ies reporting no rel igious involvement of the
twins (8.9% vs 13.3%). Approximately hal f of the
African American and 47% of EOA adolescents were
reported to attend church at least weekly. In this
Midwestern US sample, the majori ty of African
American fami l ies reported a Baptist affi l iation (61%
versus 25% for EOAs), wi th the next most common
categories being ‘other Protestant’, Methodist, Catho-
l ic and Church of Christ. Roman Cathol ic (29.7%)
was the most prevalent rel igion among the EOAs,
wi th relatively high proportions of Baptists and
‘other Protestant’ groups also represented in the
sample.

There were striking di fferences in socio-economic
status between African American and EOA fami l ies,
wi th a median reported fami ly income in the former
group less than hal f that reported for the latter group,
and the 25th percenti le of the income distribution of
the former group approximately one thi rd that of the
latter group. Di fferences in parental  educational
attainments were most pronounced at the lowest and
highest educational  levels, wi th African American
mothers and fathers twice as l ikely as EOA mothers
and fathers to report fewer than 12 years of school -
ing, and only hal f as l ikely to report that they had
completed 4 years of col lege education. The propor-
tion of African American twin pai rs coming from
single-parent homes was three times higher than for
EOA pai rs. Final ly, African American fami l ies were
much more l ikely to be inner ci ty residents (60.4
versus 12.2% for EOA fami l ies).

Table3 summarized twin pai r concordances and
polychoric correlations for church attendance, based
upon maternal  report. A l though mothers were asked
to report separately for each twin, they appear to be
describing fami ly norms or expectations, rather than
actual  tw in behavior. There was near perfect con-
cordance for maternal ly reported church attendance
for the two twins from each pai r. Model -fi tting
analyses based on twin pai r sel f-report church
attendance obtained in the 1-year fol low-up ques-
tionnai re (Table4) confirmed a substantial  shared
envi ronmental  contribution to frequency of church
attendance for EOA fami l ies, wi th a modest addi -
tional  genetic contribution, but yielded a substantial
heri tabi l i ty estimate for African American fami l ies
(78%). A l though the 95% confidence interval  for the
latter estimate was very broad, i t was sti l l  sig-
nificantly higher than the heri tabi l i ty estimate
obtained for EOA pai rs.

Table 3 Twin pai r concordances and tetrachoric correlations (ρ for mother-reported tw in rel igious involvement as a function of
ethnici ty and zygosi ty. Concordant pai rs are shown along the diagonal , discordant pai rs in the lower triangle

Monozygotic Dizygotic

I II III IV V I II III IV V

African American pai rs (n=107) (n=129)
III 29 19
III 1 26 0 36
III 1 0 23 2 3 25
IV 0 0 1 16 2 0 5 24
IV 0 0 0 0 10 0 2 1 1 9

Tetrachoric correlation: ρa=0.99 ρa=0.98
European/other ancestry pai rs (n=940) (n=667)

III 192 123
III 6 241 9 160
III 3 6 155 3 5 108
IV 2 3 11 188 4 8 13 136
IV 1 6 7 4 115 2 2 7 12 77

Tetrachoric correlation ρa=0.96 ρa=0.95

aAt least weekly attendance vs less often; I: more than once a week; II: once a week; III: 1–3 times a month; IV: less than once a month;
V: never
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Figure3 shows frequency distributions for the four
measures of rel igious values included in the ques-
tionnai re assessment. African American adolescents
were more l ikely to report that rel igious values were
somewhat or very important to them. For example,
91.1% of AA twins but only 78.3% of EOA twins
reported that bel ief in God was very important; and
76.9% vs 54.4% fel t that turning to prayer when
facing a personal  problem was very important. A lso
shown in Table4 are estimates of genetic and shared
envi ronmental  variance components for rel igious
values. Because of the smal l  sample sizes and highly

skewed response distribution for these i tems, for
African American pai rs the 95% confidence inter-
vals for variance component estimates were
extremely broad, wi th the hypothesis of no genetic
effects rejected at the 5% significance level  only in
the case of a single i tem, turning to prayer. Nonethe-
less, point estimates showed the same pattern for
rel igious values that was seen for rel igious involve-
ment, wi th substantial  heri tabi l i ty in AA twins, but
modest or zero heri tabi l i ty in EOA twins.

Table5 summarizes the prevalence of possible
school  and neighborhood risk factors for adolescent
substance involvement as a function of ethnici ty,
based on maternal  reports in the two-year fol low-up
interviews. AA mothers were nearly tw ice as l ikely
to report that teachers in thei r chi ldren’s schools did
only a fai r or poor job; were nearly three times as
l ikely to report that the schools were unsafe; were
three to four times as l ikely to report trouble wi th
violent crime or other non-violent crime in the
neighborhood where they l ived; six times as l ikely to
report trouble wi th gangs; and nearly three times as
l ikely to report trouble wi th drug dealers. There was
no ethnic di fference for maternal  report of use of
drugs by students at the schools attended by the
twins, nor for use of drugs by most friends, or any
closest friend, of a twin. African American mothers
were, however, significantly less l ikely to report
student or peer alcohol  or tobacco use. In sel f-report
data, African American twins were more l ikely to
report peer use of mari juana, but again less l ikely to
report peer alcohol  or tobacco use.

Tables6 and 7 summarize the resul ts of a series of
proportional  hazards regression analyses predicting
onset of alcohol  use, or onset of smoking, respec-
tively, as a function of ethnici ty, rel igious affi l iation,
fami ly rel igious norms, and personal  rel igious val -
ues. In the first step, ethnici ty and maternal  and
paternal  educational  level  and current fami ly
income were used to predict onset of alcohol  or
cigarette use. Since no significant effects of fami ly
income, nor in the case of onset of alcohol  use of
maternal  educational  level , were observed, these
variables were dropped from the analyses. Paternal
education of 12 years or less predicted increased risk
of adolescent alcohol  use. Paternal  or maternal
completion of 4 years of col lege was associated wi th

Table 4 Estimates of addi tive genetic (VA), shared envi ronmental  (VC) and non-shared envi ronmental  (VE) variance components and
thei r 95% confidence intervals, for sel f-report rel igious values and rel igious involvement in adolescent gi rls

African American European/Other ancestry

VA VC VE VA VC VE

Rel igious involvement 78 (30–93) 8 (0-51) 14 (7–29) 15 (5–27) 70 (59–79) 15 (12–18)
Rel iance on rel igious teachings 56 (0–77) 0 (0-45) 44 (23–72) 33 (11–56) 35 (14–53) 32 (27–39)
Bel ief in Goda 74 (0–97) 0 (0-84) 25 (3–84) 9 (0–37) 59 (34–72) 32 (24–42)
Guidance by rel igious bel iefs 70 (0–87) 0 (0-57) 30 (13–59) 6 (0–28) 56 (36–66) 38 (32–45)
Turning to prayer 81 (22–99) 12 (0-65) 7 (1–25) 24 (0–51) 36 (12–57) 40 (33–48)

aFor African American pai rs, this was recoded as a binary i tem (very important vs somewhat/not important)

Table 5 Prevalence of mother-reported and twin-reported
envi ronmental  risk factors for adolescent alcohol  and tobacco use

African European/
American other ancestry

Maternal  report
School  envi ronment (n=48) (n=512)

Teachers poor/ fai r 31.3% 18.4%
School  unsafe 18.8% 6.6%
Many students use drugs 25.0% 21.7%
Many students use alcohol 35.4% 59.4%
Many students use cigarettes 35.4% 51.0%
Many students go to col lege 58.3% 77.3%

Local  neighborhood
A lot/some

violent crime 33.3% 7.0%
trouble wi th drug dealers 39.6% 14.2%
trouble wi th gangs 18.8% 3.1%
trouble wi th (non-violent) crime 29.2% 10.5%
teenage drinking 35.4% 42.7%
teenage drug use 31.3% 32.4%
teenage pregnancy 47.9% 29.7%

Perceived peer selection/peer
influences: (n=96) (n=1022)

Most friends use drugs 4.2% 3.8%
Any closest friends use drugs 19.8% 20.3%
Most friends use alcohol 7.3% 21.5%
Any closest friends use alcohol 38.5% 47.8%
Most friends use cigarettes 3.1% 13.2%
Any closest friends use cigarettes 31.3% 39.9%

Twin sel f-report
Perceived peer selection/peer
influences: (n=233) (n=2027)
fol low-up questionnaire

Most friends use alcohol 18.9% 27.5%
Most friends get drunk at least

once a week 10.4% 15.6%
Most friends use cigarettes regularly 9.9% 26.1%
Most friends use cannabis 21.6% 9.2%
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a decreased risk of adolescent smoking. Consistent
wi th other studies, even when these socio-economic
variables were control led for, African American gi rls
were less l ikely to report use of ei ther alcohol  or
tobacco.

In the second step, rel igious affi l iation was entered
into the prediction equation. Twins reared in Roman
Cathol ic homes, and twins reared in no rel igion,
were more l ikely to report alcohol  use, wi th those
affi l iated wi th ‘other Protestant’ rel igious groups
were less l ikely to use alcohol . The ethnic di fference
was no longer significant when di fferences in rel ig-
ious affi l iation were control led for, though there was
sti l l  a trend for lower African American alcohol
involvement. For onset of smoking, the reduced risk
in African American gi rls remained unchanged, but
a fami ly rel igious affi l iation of ‘other Protestant’ was
again associated wi th decreased risk of smoking.
There was a trend for being reared as a Baptist to be
a risk factor for smoking.

In the thi rd step, the variable fami ly rel igious
norms (ie twins’ church attendance as reported by
the mother) was entered into the prediction equa-
tion. Church attendance more than weekly, or
weekly, was a strong protective factor against onset
of alcohol  use or smoking. The absence of any
church attendance predicted increased risk of smok-
ing, but not alcohol  use, compared wi th those from
fami l ies where the twins attended church occasion-
al ly. Control l ing for church attendance resul ted in

the increased risk of smoking associated wi th being
reared a Baptist reaching statistical  significance.

Final ly, individual  rel igious values were entered
into the equation. A single i tem, about how impor-
tant i t was to the respondent ‘To rely on your
rel igious bel iefs as a guide for day-to-day l iving’, was
a strong predictor of adolescent ini tiation of alcohol
or tobacco use; and inclusion of addi tional  rel igious
values i tems did not improve prediction of adoles-
cent substance involvement. Compared wi th those
who fel t i t was very important to be guided by
rel igious values, tw ins who thought that this was
unimportant or only somewhat important were at
much higher risk for the onset of smoking and
alcohol  use. For ini tiation of alcohol  use, once
guidance by rel igious values and church attendance
were control led for, the only significant effect of
rel igious affi l iation that remained was the increased
risk of alcohol  use associated wi th a Roman Cathol ic
rel igious affi l iation. For ini tiation of tobacco use,
Baptist affi l iation remained a significant risk factor,
and African American ancestry a significant pro-
tective factor.

Discussion

The identification of resi l iency factors that promote
a heal thy l i festyle can be achieved wi th greatest
power by studying individuals who have been

Table 6 Associations between adolescent alcohol  use and (a) ethnici ty and fami ly socioeconomic level , (b) fami ly rel igious affi l iation,
(c) fami ly norms for rel igious involvement, and (d) adolescent rel igious values. Risk ratios (RR) and thei r 95% confidence intervals
(95% CI), estimated under a proportional  hazards regression model , are reported

Predictors a a+b a+b+c a+b+c+d

RR 95% CI RR 95% CI RR 95% CI RR 95% CI

(a) Ethnici ty plus socioeconomic level
African American 0.77 0.63–0.95 0.83† 0.67–1.02 0.85† 0.69–1.05 0.89† 0.72–1.10
Paternal  education <12 years 1.34 1.08–1.66 1.46 1.17–1.83 1.37 1.09–1.71 1.39 1.11–1.74
Paternal  education <12 years 1.24 1.06–1.46 1.31 1.11–1.54 1.24 1.06–1.46 1.26 1.07–1.49
Paternal  education <13–15 years 1.17† 0.96–1.41 1.19† 0.98–1.45 1.18† 0.97–1.43 1.18† 0.97–1.43
Paternal  education <16 or more years 1.00 – 1.00 – 1.00 – 1.00 –

(b) Fami ly rel igious affi l iation
Baptist 1.03† 0.77–1.40 1.14† 0.84–1.54 1.17† 0.87–1.59
Roman Cathol ic 1.40 1.20–1.64 1.41 1.20–1.65 1.33 1.13–1.56
Other Protestant 0.75 0.62–0.92 0.82† 0.68–1.01 0.85† 0.70–1.04
No rel igion 1.41 1.06–1.86 1.20† 0.89–1.62 1.12† 0.83–1.51
Other rel igion 1.00 – 1.00 – 1.00 –

(c) Fami ly norms for rel igious involvement
More than weekly church attendance 0.50 0.40–0.61 0.56 0.45–0.69
Weekly church attendance 0.70 0.60–0.83 0.77 0.65–0.91
No church attendance 0.99† 0.82–1.21 0.97† 0.80–1.18
Church attendance several  times monthly/ less often 1.00 – 1.00 –

(d) Adolescent rel igious values
Guidance by rel igious bel iefs not important 1.72 1.38–2.14
Guidance by rel igious bel iefs somewhat important 1.55 1.30–1.85
Guidance by rel igious bel iefs very important 1.00 –

†not signi ficant
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exposed to high levels of envi ronmental  adversi ty,
but do not develop a particular heal th or behavioral
problem. African American fami l ies were much
more l ikely to report low maternal  or paternal
education, low fami ly income, and l iving in a large
ci ty. Gi rls from these fami l ies were much more l ikely
to be reared by a single parent. The mothers were
more l ikely to assess the teachers at thei r daughters’
schools as being only poor or fai r, and to report that
the schools were unsafe. They were more l ikely to
report problems wi th violent crime and non-violent
crime, wi th drug dealers and gangs, and wi th teenage
pregnancy, in thei r neighborhood. Despi te these
envi ronmental  risk factors, however, consistent wi th
findings in other studies, we found that African
American adolescent gi rls were less l ikely to report
any alcohol  use or cigarette use than thei r whi te
counterparts. This di fference was confirmed in
maternal  reports about alcohol  and tobacco use in
the schools thei r daughters attended, and by adoles-
cent sel f-report of peer alcohol  and tobacco use.

Despi te an extensive scientific l i terature doc-
umenting ethnic di fferences in adolescent alcohol
and tobacco involvement, the extent to which these
di fferences are accounted for by rel igious behavior

and values has received almost no attention. In our
sample, African American mothers reported more
regular church attendance by thei r daughters, and
thei r daughters also reported stronger rel igious val -
ues. Control l ing for these variables, plus rel igious
affi l iation, removed the ethnic di fference in rates of
alcohol  use, but did not diminish the importance of
the ethnic di fference in tobacco use. Perhaps the
inconsistency of findings reflects the greater impact
of biological  di fferences on di fferences in tobacco
use. The protective effect of rel igious affi l iation
appeared to be chiefly related indirectly to di ffer-
ences in risk of alcohol  or tobacco use, via associated
di fferences in probabi l i ty of rel igious involvement
(as assessed by frequency of church attendance) and
di fferences in the importance attached to guidance
in day-to-day l iving by rel igious values.

From a behavioral  genetic perspective, the most
striking di fference to emerge in these data was the
substantial ly higher heri tabi l i ty of rel igious involve-
ment in African American gi rls compared to EOA
girls, w i th a trend in the same di rection for higher
heri tabi l i ty of rel igious values. It seems plausible
that, for rel igious values and involvement, as for
other aspects of social  atti tudes,8 the importance of

Figure3 Bel iefs about the importance of rel igion in African American (AA) (n = 247) and European/other ancestry (EOA) twins
(n = 2033)
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fami ly envi ronmental  influences is gradual ly dimin-
ished through the normal  processes of adolescent
maturation. Under this hypothesis, the ethnic di ffer-
ence may reflect a faster rate of maturation of
rel igious behavior in African American than in EOA
girls, a di fference that would paral lel  the earl ier
onset of pubertal  development.35
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