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Short Abstract   
Objectives: Explore associations between adherence to gender-typical behavior and substance 
use from adolescence into adulthood.   
Method: Using data from the National Longitudinal Study of Adolescent to Adult Health, we used 
multinomial logistic regression of high frequency substance use on adherence to gender-typical 
behavior.   
Results: Cross-sectional relationships show that adherence to gender-typical behavior is 
associated with greater risk of high frequency substance use for males in adolescence, 
emerging and young adulthood and less risk of substance use for females in emerging and 
young adulthood. Longitudinal relationships indicate that adolescent adherence to gender-
typical behavior is associated with adult substance use but adherence in emerging adulthood is 
not. 
Conclusions: Males who adhere to male-typical behavior are at higher risk of high frequency 
substance use and females who adhere to female-typical behavior are at a lower risk of high 
frequency substance use. The results indicate that adolescence is a more sensitive period than 
emerging adulthood for the salience of gender norms in relation to later substance use 
behaviors.  
 
 
 
  



Introduction 
Most substance use is initiated in adolescence and peaks in emerging adulthood.1–3 The 
substance use pattern often begins with alcohol and tobacco use before or early in high school, 
then may escalate to illegal drug use during high school.1 According to the 2013 Youth Risk 
Behavior Survey (YRBS), more than one-third of high school students reported current alcohol 
use, and smoking marijuana (23.4%) is now more common than smoking cigarettes (15.7%) 
among adolescents.4 The quantity and frequency of alcohol and drug use typically peak 
between 18-25 years of age in the U.S.1 Substance use in adolescence can have deleterious 
effects on a wide range of developmental outcomes (e.g., brain development, educational 
attainment, etc.).1  
 
On average, adolescent males use more substances and use them more frequently than 
females.1,4 The gender difference starts in middle to late adolescence, with males appearing 
more likely to engage in regular substance use although females are more likely to accelerate 
faster than males from initiating use to experiencing problems from use.1,5 There are numerous 
potential contributors to this gender difference in sensation seeking and substance use patterns, 
reflecting complex interactions of biological factors (e.g., brain development, genetic influences, 
hormonal change) and gender-related socialization processes.6–9 This paper will focus on 
socialization.  
 
Risk taking is a key form of demonstrating masculinity for adolescent males. From the 
constructionist perspective of gender, individual behavior is guided by and continually reinforces 
gender norms. In this way, male behavior is a tool for demonstrating and reifying the masculine 
norm that emphasizes dominance, denial of vulnerability, emotional and physical control, 
etc.10,11 While this norm is fairly constant over the life course for men, men’s behavior to 
demonstrate their adherence to this norm changes over the life course.11,12 Where work and 
economic success are dominant masculine behaviors in adulthood, in adolescence, masculinity 
is often performed through risk taking.12 This may be a function of the different expectations for 
and opportunities available to older and younger men. The former can emphasize dominance by 
filling the provider role, while the younger man must do this through other means like risk taking. 
As adolescent males transition to adulthood, there is also evidence that their overall adherence 
to the masculine gender norm may become more diffuse as their ideological norms about 
manhood diversify with maturity.13 Femininity contrasts masculinity by emphasizing general risk 
aversion, and substance use is in general less relevant for feminine norms than it is for 
masculine norms.14  
 
Indeed, young men are less likely than women to wear bike helmets, more likely to drive 
recklessly, have more sexual partners, and are less likely to seek health care.12,15 Further, 
though men generally perceive they are less susceptible to risk than women, adolescent males 
have higher rates of unintentional injury and infectious disease compared to adolescent 
females.10,12,15 Of course these patterns are not only observed at the individual level but at the 
social level as well. In prime time television, the male characters are three to seven times more 
likely to smoke and the publication Sports Illustrated – which has a predominantly male 

readership – has more alcohol and tobacco ads than any other magazine.15 The pervasiveness 
of the male risk taking norm at both the social and individual levels could help explain why in 
one study men ages 19 to 30 reported positive drinking motives such as social and internal 
reinforcement, whereas females, especially younger ones, reported negative drinking motives 
such as coping and conformity.16  
 
There are also racial and ethnic differences in adolescent substance, gender norms, and risk 
perceptions. Generally Native Americans report the highest lifetime use of substances, followed 



by, in order from most to least, White, Hispanic, Black, and Asian adolescents.1 However, racial 
and ethnic differences in substance use can differ substantially by age. A recent study 
examining racial/ethnic differences in substance use from ages 14 to 32 found substance use 
prevalence was higher for White respondents than Hispanic and Black respondents and this 
gap increased from age 16 to 20.17 Though, the gap narrowed in the 20’s as the prevalence of 
smoking peaked later for Botherlack and Hispanic respondents.17 Studies of masculine gender 
norms in men of color have traditionally focused on negative deviance from the norm, for 
example African American young men exhibiting hypermasculinity through violence.18 However, 
a qualitative survey of African American men in the U.S. found masculine beliefs that positively 
deviated from the norm by valuing responsibility, spirituality, and family.18 Similarly, studies of 
risk perceptions have found men of color report higher risk perceptions compared to White men, 
indicating masculine norms for men of color may be less tied to risk taking.19 
 
Prior studies have demonstrated connections between gender measures and substance use 
patterns. Peralta et al. used the Bem Sex Role Inventory to measure masculine/feminine traits 
among college students and found support for masculine traits was positively associated with 
binge drinking, controlling for the sex of the respondent.20 Similarly, Iwamoto and Smiler, with a 
small sample of rural youth, found youth support for masculine ideologies using the Conformity 
to Masculine Norms Inventory were associated with alcohol use for both males and females, 
though the association was stronger for males.21,22 Expanding to other substances, Kulis et al. 
found endorsing masculine dominance as an ideology was associated with drugs use in male 
middle school students, especially marijuana.23 Finally, Lengua and Stormshak, using the Bem 
Sex Role Inventory, found masculinity, as measured, predicted higher substance use problems 
and femininity predicted lower substance use problems among college students.24 Some 
limitations of these studies are cross-sectional designs, non-representative samples, no 
examination of racial/ethnic differences and using trait or ideology gender measures. 
 
Historically, gender has been frequently conceptualized as a trait (e.g., masculine personality 
characteristics) or as an ideology (e.g., beliefs and attitudes about the roles of men and 
women). 25 Trait measures ignore the social dimensions of gender that emphasize that it is not 
something that individuals are, but rather something that they do in relation to other people.26 
Ideology measures only capture one aspect of gender – beliefs – and do not always correspond 
to how individuals behave. While these measures are valuable, they do not necessarily capture 
developmental and historical changes in gender norms, and may fail to capture how gender 
influences behavior at an individual level.12,18 Two prior studies have demonstrated the value of 
empirically-derived measures of gender based on individual behavior and preferences relative 
to peers.27,28 The present study builds on that work by using an empirically-derived behavioral 
(rather than ideological or trait) measure of gender and testing cross-sectional and longitudinal 
associations between adherence to gender-typical behavior and high frequency substance use 
in a diverse, nationally representative U.S. sample. Specifically, we will test four hypotheses: 
greater adherence to male-typical behavior will be positively associated with high frequency 
substance for males (1), though the magnitude of the association will decrease at later stages of 
the life course (2); greater adherence to female-typical behavior will be negatively associated 
with substance use for females (3); the relationship between adherence to gender-typical 
behavior and high frequency substance use will be moderated by race (4). 
 
 
Methods 
Sample 
Data are from the National Longitudinal Study of Adolescent to Adult Health (Add Health), a 
nationally representative and racially diverse sample of more than 20,745 adolescents who 



were in grades 7-12 in the 1994-95 school year (Wave I). The analysis sample is restricted to 
the 10,277 respondents subsequently interviewed at ages 18 to 26 (Waves III, 2001-2002) and 
ages 24 to 32 (Wave IV, 2008-2009), and who had complete data on all variables of interest. 
Details of the Add Health study and design have been described elsewhere.29  
 
Measures 
Substance use: We used measures of substance use frequency for alcohol, cigarettes, and 
marijuana. Answers were continuous or ordinal, and the time frame varied across substances. 
Binge drinking frequency was assessed as the number of occurrences in the past year, 
cigarette smoking was the number of days in the past 30, and marijuana use was number of 
occurrences (Waves I and III) and days (Wave IV) in the past 30 days. To simplify comparisons 
between substances, we created binary measures of non-normative high frequency use at each 
wave. To do so, the ‘high frequency’ threshold for each substance was defined as habitual use 
(compared to infrequent) and/or where fewer than 20% of respondents reported the frequency, 
meaning their use was non-normative relative to their peers. For binge drinking, the binary 
measure captures binge drinking two to three times per month or more in the last year, coded 
as ‘1.’ For cigarette smoking (referred to in this paper as ‘smoking’), the measure captures 
smoking on five to 30 days in the past 30 days, or once per week or more, coded as ‘1.’ For 
marijuana use, the measure captures using marijuana twice or more in the past 30 days, coded 
as ‘1.’ Our ability to capture habitual marijuana use was limited by the relative rarity of this 
behavior, especially at earlier waves. These measures were consistent between males and 
females and across all three waves of data. We additionally created a measure of overall 
substance use that integrated the three high-frequency measures described above. This 
measure was a categorical variable with eight categories for all possible patterns of high 
frequency use of one or more substances: (1) none/low frequency, (2) binge drinking, (3) 
smoking, (4) marijuana, (5) binge drinking and smoking, (6) binge drinking and marijuana, (7) 
smoking and marijuana, and (8) all three.  
 
Gender-typicality: Using data from respondents interviewed at all four waves of Add Health, we 
created an empirical measure of adherence to gender-typical behavior (AGB).30 This captures 
the degree to which respondents’ reported behaviors are concordant with those of other Add 
Health respondents of their same biological sex within a given interview wave (and thus life 
stage of the Add Health cohort) based on a large pool of behaviors measured at that wave. 
‘Behaviors’ included a range from individual actions (e.g., exercising) to states of being (e.g., 
getting sad) that were shown to be highly correlated with biological sex. These variables were 
then used in a logistic regression model to create predicted probabilities of being a biological 
sex (e.g., for prediction of being a male, a predicted probability of 0.99 indicates a 99% chance 
of being male and a 1% chance of being female). We excluded behaviors that are unique to one 
sex, for example experiencing menstruation. None of the substance use measures we use in 
these analyses were included as items in the AGB measure. The process of developing the 
measure is similar to the methods used by Cleveland et al. in analyses based on Add Health 
data, but we included Waves III and IV and a wider range of variables.27 Additionally, rather than 
relying on the predicted probabilities, which were extremely skewed, we ranked males and 
females separately by their adherence scores and used their rank percentile score in our 
analyses. A higher percentile means greater adherence to the behavior typical of one’s own 
biological sex at a given wave. For example, males with a percentile of 0.95 exhibited strong 
adherence to male-typical behavior at that wave and females with a percentile of 0.95 exhibited 
strong adherence to female-typical behavior at that wave.  
 
Controls: From Wave I, respondent’s self-identified race/ethnicity (Hispanic and non-Hispanic 
White, Black, Asian, Native American, and Other) was included as a control in the model, as 



was both respondent’s (at Waves III and IV) and their mother’s (at Wave IV) educational 
attainment (less than high school, high school graduate, some college, or college graduate or 
higher) as proxy measures for socioeconomic status. The respondent’s age during the wave at 
which the dependent variable was measured was also included as a control, as the age ranges 
are fairly wide within waves. 
 
Analysis: We use multinomial logistic regression to obtain relative risk ratios of engaging in high 
frequency substance use when the AGB score changes from one standard deviation (SD) below 
the mean to one SD above the mean (i.e., those less adherent to gender-typical behavior 
compared to those more adherent). To model this meaningful change in the AGB percentile 
score, we divided the original measure by two standard deviations (0.50) and used this scaled 
measure in the regression analysis. We tested these associations both within a given wave 
(cross-sectional associations) and over time--between the AGB percentile in a baseline prior 
wave with substance use at later waves, or developmental life stages (longitudinal 
associations), controlling for the baseline wave substance use in a lagged dependent variable 
design. We also tested moderation of the association between degree of gender typical 
behavior and substance use frequency by race by interacting race with AGB percentile scores. 
Regression post-estimation was used to obtain predicted probabilities of high frequency 
substance use for two SD increases in AGB percentile scores. For all analyses, we stratified by 
biological sex as we hypothesized the associations would go in opposite directions and this 
maximized the interpretability of the AGB percentiles. The analyses were weighted to adjust for 
unequal probability selection into the sample and nonresponse over time.  Additionally, we 
adjusted our variance estimates for clustering at the primary sampling unit and stratification by 
region. Longitudinal analyses included longitudinal weights so that the model included only 
individuals with observations at all three data collection time points. We used Stata, version 13.0 
(Stata Corp, College Station TX, 2013).    
 
Results 
Table 1 outlines the characteristics of the analysis sample. Approximately one third of the 
analysis sample identifies as non-White. Parent's educational attainment is fairly evenly split 
with approximately 30% reporting graduating from high school, attending some college, and 
graduating from college, with the remaining parents not completing high school. Respondent 
education at ages 24-32 was concentrated at higher educational attainment levels with over 
40% reporting some college and an additional 30% roughly reporting graduating from college 
with about 20% reporting graduating high school and the remaining not completing high school.  
The mean ages for both males and females were 15 years at Wave I, 21 at Wave III and 28 at 
Wave IV.  
 
Table 1 
Characteristics of the analysis sample 

Characteristic Males (n=4617)  
n (weighted %) 

Females (n=5660)  
n (weighted %) 

Race/Ethnicity (Wave I)   
Hispanic

a 
753 (11.0) 801 (9.5) 

Black 778 (11.3) 1251 (14.8) 
Asian 355 (3.8) 359 (3.4) 
Native American 103 (2.6) 93 (1.8) 
Other 42 (0.9) 47 (0.8) 
White 2586 (70.4) 3109 (69.8) 

Parent Education (Wave I)   
Less than high school 481 (9.1) 692 (10.5) 
High school graduate 1073 (25.8) 1424 (27.8) 



Some college 1374 (30.7) 1619 (29.1) 
College graduate or higher 1689 (34.5) 1925 (32.5) 

Respondent Education (Wave IV) 
Less than high school 327 (7.2) 265 (5.6) 
High school graduate 778 (18.8) 675 (12.0) 
Some college 2021 (42.0) 2490 (44.7) 
College graduate or higher 1491 (32.0) 2230 (37.7) 

Age (mean (standard error))  
Wave I 15.4 (0.12) 15.2 (0.12) 
Wave III 21.9 (0.12) 21.7 (0.12) 
Wave IV 28.4 (0.12) 28.1 (0.12) 

a 
All other race/ethnicities are non-Hispanic 

 
The prevalence of high frequency substance use behaviors across all waves for males and 
females are summarized in Table 2. Across all waves, for males and females, low frequency or 
no substance use was the most common pattern and the second most common pattern is 
smoking, with the exception of binge drinking for males at Wave III. For males, at Wave I, the 
next most common pattern was binge drinking (4.5%), at Wave III binge drinking was the most 
common pattern (13.4%), followed by smoking (11.6%), and at Wave IV, binge drinking falls 
behind smoking in prevalence (11.3%). For females, the next most common substance use 
pattern after no/low frequency use and smoking is smoking and marijuana use at both Wave I  
(4.0%) and Wave III (5.6%), and at Wave IV the second most common pattern becomes binge 
drinking (6.4%).   
 
Table 2 
Weighted percentages of high frequency substance use patterns over time

 

Use Pattern Wave I           
(Adolescence) 

Wave III                 
(Emerging Adulthood) 

Wave IV                     
(Young Adulthood) 

 Males Females Males Females Males Females 

None/Low Frequency 71.8 74.6 41.3 57.6 45.7 60.2 
Binge drinking 4.5 1.9 13.4 5.4 11.2 6.4 
Smoking 9.1 11.6 11.6 18.0 15.0 18.3 
Marijuana Use 2.3 2.1 4.9 3.2 3.9 2.6 
Binge drinking & Smoking 3.8 2.6 9.2 4.7 9.1 5.6 
Binge drinking & Marijuana 1.7 0.9 5.2 2.2 3.1 1.1 
Smoking & Marijuana 2.9 4.0 6.5 5.6 6.5 3.9 
All Three 3.9 2.3 7.9 3.4 5.6 2.0 

 
The distributions of males and females in the sample at different predicted probabilities of being 
male at Wave I are presented in Figure 1. In general we see both males and females are 
present at all predicted probabilities indicating there is variation in the adherence to gender-
typical behaviors. Also, the trends for males and females operate in different directions, with the 
distribution for males skewed towards a higher predicted probability of being male and the 
distribution for females skewed to lower predicted probabilities of being male. 
 
  



Figure 1 
Distribution of males and females by predicted probability of being male, Wave I

 

 
 
Table 3 outlines the cross-sectional results from multinomial logistic regressions of high 
frequency substance use patterns on AGB percentiles within the same wave, stratified by 
biological sex. The cross-sectional associations reveal different patterns for males and females. 
For males, at all waves, higher percentile scores (i.e., greater adherence to male-typical 
behavior) are associated with greater relative risk of high frequency substance use. For 
example, at Wave IV, a man whose percentile score is one SD above the mean of male-typical 
behavior, compared to a man whose percentile score is one SD below the mean of male-typical 
behavior, is 123% more likely to report high frequency binge drinking. By comparison, for 
females, only the cross-sectional associations at Waves III and IV are significant and for nearly 
all substance use patterns, a higher AGB percentile score (indicating more gender-typical 
behavior for females) is associated with a lower relative risk of substance use. For example, at 
Wave IV, a woman whose percentile score is one SD above the mean of female-typical 
behavior, compared to a woman whose percentile score is one SD below the mean of female-
typical behavior, is 50% less likely to report high frequency binge drinking.  
 
Table 3 
Relative risk ratios of high frequency substance use for one SD above mean AGB percentiles within the 
same wave

a
 

  Males Females  
 Same Wave 
Substance Use Wave I Wave III Wave IV Wave I Wave III Wave IV 



None/low frequency (ref) (ref) (ref) (ref) (ref) (ref) 

Binge Drinking 2.33*** 2.72*** 2.23*** 1.06 0.63* 0.50*** 

Smoking 1.83** 1.26 1.56*** 1.12 1.08 0.71** 

Marijuana 1.86* 1.48* 1.50 0.78 0.61* 0.72 

B. Drinking & Smoking 1.83* 2.06*** 2.25*** 0.90 0.55** 0.64** 

B. Drinking & Marijuana 3.35*** 4.02*** 2.66*** 0.73 0.44* 0.35** 

Smoking & Marijuana 1.84* 1.61** 2.01** 1.22 0.57** 0.46** 

All Three 3.57*** 2.84*** 3.10*** 1.51 0.51* 0.30*** 
a
 Control variables: Age, race/ethnicity, maternal and respondent education 

*p<0.05; **p<0.01; ***p<0.001 

 
In order to test whether race/ethnicity moderated the relationship between AGB percentile 
scores and high frequency substance use, we added an interaction term of race and AGB 
percentile score to the cross-sectional regression models above. After the Bonferroni correction 
for multiple tests, none of the interaction terms were statistically significant or they lacked a 
sufficient sample size. The predicted probabilities were estimated for Whites and parental 
education was held at a modal value (college graduation or higher) as was respondent 
education (some college) with age held at its mean. Figures 2 and 3 below are illustrative 
examples and show the predicted probability of engaging in high frequency use of all three 
substances at Wave IV as the AGB percentile score increases from 0 to 1. Figure 2 shows that 
an increase in the AGB percentile score from the lowest to highest value for males is associated 
with an increase in the predicted probability from about 5% to 14% of high frequency use of all 
three substances. Figure 3 shows the same change in the AGB percentile score for females is 
associated with a decrease in the predicted probability of high frequency use of all three 
substances from 7% to approximately 2%. The figure for females also displays that females with 
low female-typical behavior—and thereby high male-typical behavior—have a higher predicted 
probability of high frequency use of all three substances compared to females with more female-
typical behavior.   
 
Figure 2 
Predicted probability of high frequency use of all three substances at Wave IV as AGB percentile score 
increases from its minimum to its maximum, Males 

 
 



 
Figure 3 
Predicted probability of high frequency use of all three substances at Wave IV as AGB percentile score 
increases from its minimum to its maximum, Females 

 

 
 
Table 4 presents the longitudinal results from gender-stratified multinomial logistic regressions 
of high frequency substance use patterns from Wave III regressed on AGB percentiles at Wave 
I, controlling for substance use at Wave I. Again the patterns vary by biological sex. For males, 
greater gender-typicality (e.g., an AGB percentile score one SD above the mean) at Wave I is 
significantly and positively associated with increased risk of all patterns of substance use except 
high frequency marijuana use and high frequency binge drinking/smoking. By contrast, for 
females, the Wave I AGB percentile scores are significantly associated only with increased risk 
of Wave III high frequency binge drinking and marijuana use. This could be a function of the 
longitudinal models controlling for substance use at a prior wave as the higher risk substance 
use patterns (e.g., high frequency use of more than one substance), especially at later waves 
and for females, experience fairly small changes; the relative risk ratios and confidence intervals 
for these associations are understandably large.  
 
Table 4 
Longitudinal relative risk ratios between high frequency substance use at Wave III and AGB percentile 
scores from Wave I

a 

Wave III  
Substance Use 

AGB  
(WI) 

95% CI Substance 
Use

b
 (WI) 

95% CI 

MALES     
None/low frequency (ref)  (ref)  

Binge Drinking 1.34** 1.02, 1.76 2.31** 1.42, 3.75 

Smoking 1.58*** 1.17, 2.13 8.63*** 5.17, 14.41 

Marijuana 1.28 0.86, 1.92 6.91*** 3.04, 15.72 

B. Drinking & Smoking 1.32 0.94, 1.84 17.11*** 7.81, 37.49 

B. Drinking & Marijuana 1.82** 1.23, 2.70 26.43*** 8.99, 77.74 

Smoking & Marijuana 1.95*** 1.39, 2.72 22.07*** 8.96, 54.36 



All Three 1.63* 1.10, 2.41 30.86*** 12.81, 74.34 

FEMALES     
None/low frequency (ref)  (ref)  
Binge Drinking 0.83 0.62, 1.12 3.91*** 1.90, 8.08 
Smoking 0.83 0.66, 1.04 7.68*** 5.62, 10.49 
Marijuana 0.94 0.64, 1.38 2.29 0.86, 6.13 
B. Drinking & Smoking 0.95 0.61, 1.47 10.17*** 4.66, 22.17 
B. Drinking & Marijuana 0.46* 0.22, 0.95 35.20*** 12.76, 97.10 
Smoking & Marijuana 0.72 0.49, 1.05 22.75*** 11.31, 45.77 
All Three 0.78 0.51, 1.18 34.03*** 13.88, 83.42 
a
 Control variables: Age, race/ethnicity, maternal and respondent education, and prior wave substance 

use.  
b 
These coefficients represent the relationship between use of the same substance at Wave I and Wave 

III.  
*p<0.05; **p<0.01; ***p<0.001 
 

The same longitudinal methods were used to examine relationships between Wave III AGB 
percentile scores and Wave IV substance use, controlling for Wave III substance use patterns. 
The results are shown in Table 5. Males who are one SD above the mean AGB percentile score 
at Wave III, compared to males one SD below the mean, were 54% more likely to engage in 
high frequency binge drinking at Wave IV. There were no significant relationships for females.  
 
Table 5 
Longitudinal relative risk ratios between high frequency substance use at Wave IV and AGB percentile 
scores from Wave III

a 

Wave IV  
Substance Use 

AGB  
(WIII) 

95% CI Substance 
Use WIII)

b 
95% CI 

MALES     

None/low frequency (ref)  (ref)  

Binge Drinking 1.54** 1.14, 2.08 6.03*** 4.44, 8.19 

Smoking 0.97 0.75, 1.25 17.45*** 11.40, 26.70 

Marijuana 1.13 0.70, 1.83 26.27*** 12.44, 55.47 

B. Drinking & Smoking 1.01 0.72, 1.43 30.40*** 16.63, 55.56 

B. Drinking & Marijuana 1.27 0.70, 2.31 57.89*** 26.64, 125.77 

Smoking & Marijuana 0.87 0.56, 1.36 118.81*** 51.77, 168.2 

All Three 1.13 0.70, 1.83 357.54 131.00, 975.80 

FEMALES     

None/low frequency (ref)  (ref)  

Binge Drinking 0.73 0.54, 1.00 4.99*** 3.42, 7.29 

Smoking 1.20 0.91, 1.58 20.35*** 14.70, 28.17 

Marijuana 0.99 0.62, 1.60 13.82*** 6.79, 28.13 

B. Drinking & Smoking 0.80 0.51, 1.24 106.67*** 55.23, 206.00 

B. Drinking & Marijuana 0.67 0.34, 1.31 210.46*** 77.46, 571.82 

Smoking & Marijuana 1.13 0.68, 1.89 176.12*** 84.69, 366.29 

All Three 0.65 0.36, 1.17 282.96*** 103.82, 771.22 



a
 Control variables: Age, race/ethnicity, maternal and respondent education, and prior wave substance 

use.  
b 
These coefficients represent the relationship between use of the same substance at Wave III and Wave 

IV.  
*p<0.05; **p<0.01; ***p<0.001 
 

Finally, Table 6 displays the results of multinomial logistic regressions testing the longitudinal 
relationship between Wave I AGB percentile scores and Wave IV high frequency substance 
use. A male with a Wave I AGB percentile score one SD above the mean, compared to a male 
who’s score is one SD below the mean, has a higher risk of binge drinking and smoking 
(RRR=1.57, p<0.05), smoking and marijuana (RRR=1.52, p<0.05), and high frequency use of all 
three substances (RRR=1.75, p<0.05) at Wave IV. Again, there were no significant relationships 
for females. 
 
Table 6 
Longitudinal relative risk ratios between high frequency substance use at Wave IV and AGB percentile 
scores from Wave I

a 

Wave IV  
Substance Use 

AGB  
(WI) 

95% CI Substance 
Use (WI)

b 
95% CI 

MALES     

None/low frequency (ref)  (ref)  

Binge Drinking 1.16 0.88, 1.52 3.80*** 2.40, 6.03 

Smoking 1.07 0.83, 1.38 7.84*** 4.89, 12.57 

Marijuana 1.22 0.80, 1.87 7.02*** 3.16, 15.59 

B. Drinking & Smoking 1.57* 1.10, 2.24 9.65*** 4.89, 19.03 

B. Drinking & Marijuana 1.05 0.68, 1.64 15.49*** 5.92, 40.57 

Smoking & Marijuana 1.52* 1.05, 2.20 12.79*** 5.36, 30.51 

All Three 1.75* 1.14, 2.68 12.18*** 5.20, 28.53 

FEMALES     

None/low frequency (ref)  (ref)  

Binge Drinking 1.05 0.77, 1.43 1.64 0.71, 3.76 

Smoking 1.05 0.86, 1.28 6.91*** 5.16, 9.26 

Marijuana 1.33 0.74, 2.39 1.17 0.22, 6.21 

B. Drinking & Smoking 0.84 0.57, 1.25 4.33** 1.73, 10.85 

B. Drinking & Marijuana 1.38 0.68, 2.79 19.61*** 6.30, 61.07 

Smoking & Marijuana 0.93 0.58, 1.49 21.33*** 9.39, 48.48 

All Three 1.07 0.62, 1.85 24.68*** 9.01, 67.65 
a
 Control variables: Age, race/ethnicity, maternal and respondent education, and prior wave substance 

use.  
b 
These coefficients represent the relationship between use of the same substance at Wave I and Wave 

IV.  
*p<0.05; **p<0.01; ***p<0.001 

 
 
Discussion 
We analyzed the cross-sectional and longitudinal relationships between high frequency 
substance use and adherence to gender-typical behavior in males and females from a nationally 
representative longitudinal sample. Broadly, the results indicate increased adherence to gender-
typical behavior is associated with an increased risk of high frequency substance use for males 



and a decreased risk of high frequency substance use for females, supporting hypotheses one 
and three. Interestingly, cross-sectional results showed some variation by developmental time 
period with the association seeming strongest for females during emerging and young 
adulthood only. For females, there was only one significant longitudinal association from 
adolescence into young adulthood. This suggests adherence to gender-typical behavior in 
adolescence (Wave I) is not related to concurrent substance use, but is modestly associated 
with later substance use in emerging adulthood (Wave III). By comparison, for males, the 
increased risk associated with male-typical behavior was fairly consistent across the waves, 
suggesting that – contrary to our second hypothesis – associations are not attenuated as men 
transition into adulthood. Although the longitudinal association between AGB in emerging 
adulthood and substance use in young adulthood is smaller in magnitude, some positive and 
significant associations between adolescent AGB and Wave IV substance use are evident. The 
significance of these relationships support the salience of Wave I gender adherence on later 
substance use behavior in young adulthood.9 Taken together, it appears adolescence is a 
sensitive period shaping the association between gender adherence and concurrent and later 
substance use, which makes sense given that gender norms tend to be the most traditional in 
adolescence and gain fluidity with age.13,31 Finally, hypothesis four was not supported as there 
was no significant moderation by race/ethnicity of the relationship between AGB percentile 
scores and high frequency substance use.  
 
The different results for males and females are supported by gender norms, which seem to 
have been accurately reflected in the AGB percentile score. Where risk taking, such as 
substance use, can be an integral part of masculinity, it can be a deviant or coping behavior for 
females that is misaligned with their gender expression.12,14–16 The fact that the AGB percentile 
score generated results similar to past analyses using trait or ideology measures of gender is a 
testament to its construct validity.20,21,23,24 The AGB percentile score is also valuable because it 
captures the dynamic nature of gender and how it can be performed differently as you age and 
based on your context.11,12 The items included in the AGB score vary by wave and are included 
based on the behavior of your same-sex peers in that same wave and so it is capturing gender-
typical behavior both at a specific point in development as well as at a point in historical time. 
This unique feature of AGB allows us to test longitudinal relationships between gender 
adherence and substance use, which previous studies did not do.   
 
There are two main limitations of the analyses in this study. First, the use of lagged measures of 
high frequency substance use, the dependent variable, can introduce bias into some models 
from residual autocorrelation.32 However, one study using Monte Carlo simulations of several 
different models demonstrated that lagged dependent variables are usually acceptable in 
regression models.32 Also, if bias is introduced into the model by their use, the main result is to 
bias the effect of the explanatory variables downward, which would decrease our ability to reject 
the null hypothesis, rather than inflate it. Further, given the addictive nature of many 
substances, we felt it was critical to include a measure of prior engagement in high frequency 
use of substances, especially in longitudinal models examining changes in the AGB percentile 
score predicting changes in substance use. A second limitation of this paper is the insufficient 
sample of Native Americans and respondents identifying as ‘Other’ races for testing moderation. 
While Add Health is a large, diverse, and nationally representative sample, our analysis of eight 
different patterns of high frequency substance use stressed the sample of the smaller 
racial/ethnic groups. However, we were successfully able to test moderation by Hispanics, 
African Americans, and Asians, groups which can be under-represented in much research on 
this topic.  
 



The results of this study inform our understanding of gender and developmental differences in 
substance use. Substance use seems to be more closely linked to gender expression for males 
than females, so integrating an understanding of gender norms and their behavioral implications 
into substance use prevention efforts could help young males navigate the social and peer 
pressures they may experience to use substances. In a report of evidence-based adolescent 
drug use prevention strategies, the National Institute on Drug Abuse indeed argues the risk and 
protective factors influencing individual substance use are unique to the ages, gender, and 
race/ethnicity of adolescents, and advocates for tailoring prevention strategies accordingly.33 
Though substance use is more prevalent among young males, a trend that may be partially 
explained by masculine gender norms emphasizing risk taking during adolescence, there is 
evidence the gender gap in substance use is narrowing.1,4,12 Further, this study and others have 
found a relationship between masculine gender role norms and substance use in both male and 
female adolescents.20,21 This means integrating an understanding of male gender norms into 
substance use prevention programs could benefit females who exhibit or endorse masculine 
behavior as well as males. But, female gender norms would also be a critical addition to the 
prevention curriculum. Guthrie and Low clearly outlined the dangers of perceiving female 
gender as solely a protective factor against substance use. Femininity in adolescence is often 
defined individually and relationally, meaning while a female’s own gender ideology may inhibit 
substance use, the gender norms of her peers or romantic partners may still strongly influence 
her substance use behavior.34 There are three main ways to integrate gender into health 
programming; programs can ignore gender as a unique risk/protective factor (gender-neutral), 
be sensitive to the differing needs of men and women based on current gender conceptions 
(gender-sensitive), or aim for gender equality through program activities (gender-
transformative).35 A global review of health programs trying to engage men and boys through 
differing levels of explicit inclusion and discussion of masculinity found more gender-
transformative interventions that directly challenged gender norms were more effective at 
changing attitudes and behaviors than gender-sensitive programs that simply acknowledged 
gender norms.35 In conclusion, adherence to male typical behavior appears to be a risk factor 
for high frequency substance use from adolescence into young adulthood and prevention efforts 
should aim to integrate an understanding of gender norms, at a minimum, and ideally aim to 
break the link between masculinity and substance use, especially during the sensitive 
adolescent time.  
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