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RESEARCH ARTICLE

Gender differences in alcohol onset and drinking frequency in adolescents:
an application of the theory of planned behavior

Henriette Kyrrestad , Geraldine Mabille , Frode Adolfsen , Roman Koposov and Monica Martinussen

Regional Centre for Child and Youth Mental Health and Child Welfare, Faculty of Health Sciences, UiT The Arctic University of Norway,
Tromsø, Norway

ABSTRACT
The Theory of Planned Behavior (TPB) is a model utilized to predict human behavior that was used to
examine adolescents’ alcohol drinking behavior (onset and frequency of drinking). Longitudinal data
collected over a 2 year period from Norwegian junior high school students (N¼ 1,563) was used.
Multilevel structural equation models was used to examine the utility of the TPB to explain variance in
adolescents’ onset and frequency of alcohol use. Gender differences between the different TPB compo-
nents and alcohol use was tested. Onset and frequency of alcohol drinking were predicted by inten-
tion, for both genders. Intention to onset drinking was in turn predicted by subjective norms (SN) for
both girls and boys while intention to drinking frequency was predicted by SN and attitude for girls,
and SN for boys. Onset of drinking and frequency of alcohol use were directly related to perceived
behavior control (PBC) for girls. Gender differences in TPB were detected. Alcohol preventive programs
will benefit from focusing on attitude, SN and PBC for girls and SN for boys.
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Introduction

Alcohol is the intoxicating substance most frequently used
among European adolescents in junior high schools (ESPAD,
2020). Early onset of alcohol drinking is associated with risky
behaviors in later adolescence, like early drunkenness and
problematic behaviors (Barry et al., 2016; Kirby & Barry, 2012;
Kuntsche et al., 2013; Masten et al., 2008). In Norway, 12% of
junior high schools students declare to have been intoxicated
more than once during the last year, with an increase from
3% for both genders in 8th grade (about 13 years old) to 22%
of the boys and 25% of the girls in 10th grade (about
15 years old; Bakken, 2018). This marked increase in drunken-
ness during junior high school suggests that it could be a
key period for implementing alcohol preventive interventions.
Interventions that aim to deter the onset of alcohol drinking
or prevent drunkenness among adolescents need to focus on
factors that influence human behavior and researchers thus
should use tools that help unravel behavior.

The theory of planned behavior

The Theory of Planned Behavior (TPB) is a theory aimed at
explaining human behavior in a specific context (Ajzen, 1985,
1991). The TPB suggests that intention is the most important
determinant to perform a behavior. Intention is, in turn,
determined by attitudes, subjective norms and perceived
behavioral control. According to the TPB, a behavior such as

alcohol use among adolescents is predicted by adolescents’
intention to use alcohol, which, in turn, is predicted by atti-
tudes towards alcohol, subjective norms related to alcohol,
and perceived behavioral control (Ajzen, 1991; Conner &
Sparks, 2005; Fishbein & Ajzen, 2010).

Intention is an indication of the person’s motivation and
readiness to perform a behavior (Fishbein & Ajzen, 2010), and
is defined as “the instruction people give themselves to per-
form particular behaviors or to achieve certain goals”
(Sheeran et al., 2005). Fishbein and Ajzen (2010) defined atti-
tude as “a latent disposition to respond with some degree of
favorableness or unfavorableness to a psychological object”.
Alcohol-related attitudes among adolescents are a measure
of how they evaluate alcohol use (e.g., consequences of alco-
hol use) and whether they are in favor of using alcohol (e.g.,
positive or negative judgements of alcohol use; Conner &
Sparks, 2005; Francis et al., 2004).

Subjective norms refer to what is acceptable or permis-
sible in a group regarding behavior, and may be considered
as indicators of social pressure (Fishbein & Ajzen, 2010).
Group norms are usually operationalized as what members of
a group think or perceive should be done (Conner & Sparks,
2005). Subjective norms (SN) are defined by Fishbein and
Ajzen (2010) as an “individual’s perception that most people
who are important to them think they should (or should not)
perform a particular behavior”.
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Perceived Behavioral Control (PBC) represents the overall
control an individual perceives he/she has over the perform-
ance of his/her behavior (Conner & Sparks, 2005). PBC is
defined by Fishbein and Ajzen (2010) as “the extent to which
people believe that they are capable of performing a given
behavior or attaining a certain goal”.

Applying the TPB to alcohol use

The general efficacy of the TPB as a predictor of intentions
and behavior has been supported by several meta-analyses
(Armitage & Conner, 2001; Godin & Kok, 1996), and a few
studies have demonstrated the predictive validity of the TPB
in the specific context of alcohol consumption (Collins &
Carey, 2007; Johnston & White, 2003; McMillan & Conner,
2003). Criticism of the TPB theory has also been raised, pri-
marily in relation to its validity and to the lack of explanation
for variability in behavior, for example with age (Sniehotta
et al., 2014). However, a quite recent meta-analysis based on
40 studies provided support for the utility of the TPB when
applied to alcohol consumption and intentions (Cooke
et al., 2016).

Most of the studies examined by Cooke et al. (2016) used
adult samples, but a few authors also have examined how
the TPB predicted alcohol use in adolescents under the age
of 18 years (Dempster et al., 2005; Kam et al., 2009; Marcoux
& Shope, 1997; Phuphaibul et al., 2011). Although Cooke
et al. (2016) showed that the TPB had a greater predictive
ability when applied to adult samples, they also advocated
for further research on adolescents.

Gender differences in alcohol drinking

Gender differences exist among adults in alcohol consump-
tion, as men generally consume more alcohol than women
(Wilsnack et al., 2000). A cross-sectional study of European
adolescents has shown that boys drink more frequently than
girls (Kuntsche et al., 2015). Other studies also found boys to
have an earlier onset of alcohol use than girls (Adolfsen
et al., 2014), and to be drunk more often than girls (Masten
et al., 2008). These differences may be due to distinct social
and peer influences experienced by boys and girls towards
drinking (Dir et al., 2017), which could affect the TPB relation-
ships and influence onset and frequency of alcohol use (de
Visser & McDonnell, 2013). Cooke et al. (2016) found that the
only TPB relationship moderated by gender was the attitude-
intention relation, which was significantly stronger in female
than in male samples.

For adolescents, few studies have examined how gender
moderated TPB relationships in the context of alcohol use.
Phuphaibul et al. (2011) used the TPB to predict alcohol
drinking among Thai adolescents, and found gender differen-
ces in the predictors of intention to drink alcohol. However,
the applicability of Phuphaibul et al. (2011) findings is limited
in a European context as more than 90% of the participants
were Buddhist, and thus influenced by religious beliefs and a
cultural setting different from what is found in most Western
cultures. As such, further research is needed to explore the

relationships between TPB and adolescents alcohol use from
a gender perspective.

The current study

The overall aim of the present study was to examine the lon-
gitudinal relationships of TPB and drinking behavior among
Norwegian adolescents, see Figure 1. More precisely the aims
were to: (1) examine the utility of the TPB to explain variance
in adolescents’ onset and frequency of alcohol use; and (2)
examine possible differences between genders in the TPB
relationships. As only a minority of adolescents in junior high
schools has experience with alcohol drinking, we expected as
our first hypothesis that the TPB relationships will be weaker
in our adolescent sample as compared to previous findings
on adults. Regarding the moderating effect of gender on the
TPB, the existing literature has shown variable effects which
are hard to conclude on (Hassan & Shiu, 2007; Zimmermann
& Sieverding, 2010). The most robust finding is from Cooke
et al. (2016) who highlighted a moderating effect of gender
on the attitude-intention relationship. Following their finding,
we therefore expected (second hypothesis) that attitude will
be a stronger predictor of intention to drink for girls than
for boys.

Methods

Participants

Data are derived from a longitudinal study called W8 [wait,
www.w8.uit.no] which investigated alcohol consumption
through a questionnaire filled by students in junior high
schools (K¼ 41) in Norway (Adolfsen et al., 2014; Strøm et al.,
2015). The eligible sample included 4,356 adolescents, and
2,020 agreed to participate by written consents from their
parents and themselves. Of the 2,020 adolescents participat-
ing, 738 were recruited from comparison schools and 1,282
from schools receiving an alcohol-preventing intervention.
This intervention proved to have no effect either on the alco-
hol drinking behavior of the adolescents or on the main TPB
constructs (Strøm et al., 2015). We therefore included all par-
ticipants as one homogeneous group in our analyses.
Demographic information describing the sample (e.g., reli-
gion, socio-economic status, school performance) are detailed
in Adolfsen et al. (2014).

Procedures

The questionnaire was implemented alongside an interven-
tion given in 8th and 9th grades where some schools received
the Youth & Alcohol preventing program, with contents
about drugs and alcohol (Wilhelmsen et al., 1994) while the
control schools received the usual curriculum (see Strøm
et al. (2015) for more details). At the beginning of 8th grade
(T1, before intervention), 1,563 students (49.6% boys and
50.4% girls) with a mean age of 13.5 (SD¼ 0.7) years
answered the digital questionnaire during school hours. The
response rate at T1 was thus 77%. The adolescents also
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answered the questionnaire at the end of 8th grade (T2,
N¼ 1,196) with a response rate of 59% and after 1 year at
the end of 9th grade (T3, N¼ 1,149), with a response rate of
57%. When examining the onset of alcohol drinking (alcohol
debut), we included only participants who reported not to
have onset drinking at T1 (N¼ 1,189 students, 46.5% boys
and 53.5% girls). The study was approved by the Regional
Committee for Medical and Health Research Ethics.

Measures

The questionnaire items are listed in Tables 1 and 2. The
questionnaire used in W8 [wait] measured all main constructs
included in the TPB (Ajzen & Fishbein, 1980; Conner &
Sparks, 2005). The same questionnaire was administrated at
all time-points (T1, T2, and T3) and we used measures from
different time-points in our longitudinal models: the determi-
nants of intention (Attitude, Subjective Norm and Perceived
Behavioral Control) were extracted from T1; intention to drink
alcohol was extracted from T2 and the behavioral outcomes
(onset of drinking and frequency of alcohol use) were
extracted from T3. We used recommendations detailed in
Francis et al. (2004) to determine which questionnaire items
should be used to measure the different TPB constructs.

Attitude
The scale measuring attitude towards alcohol drinking con-
sisted of 4 items (Table 1), e.g., “Adolescents become happy
and feel good when they drink alcohol” and “Parties become
more fun when alcoholic beverages are consumed there”.
Those 4 items were chosen from the Alcohol Expectancy
Questionnaire for Adolescents (Aas, 1993) following recom-
mendations from Francis et al. (2004). Answer alternatives
rated on a 7-item scale ranged from “Strongly disagree” (1)
to “Strongly agree” (7). The scale had a adequate internal
consistency (a ¼ .75; EFPA, 2013).

Subjective norms
Two questions were used to assess SN about alcohol drinking
(Table 1): one related to friends (“Would your friends like or
dislike it if you had at least one glass of alcohol?”), and one
related to parents/guardians (“Would your parents/guardians
like or dislike it if you had at least one glass of alcohol?”).
The answer alternatives ranged from “disliked it strongly” (1)
to “liked it a little or very much” (4).

Perceived behavioral control
The scale measuring adolescents’ perceived control over their
alcohol consumption (PBC) consisted of 4 items (Table 1).

Figure 1. Illustration of the model.
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Questions were of the type: “If I am offered alcohol I think it
is easy/difficult to say no thanks” and the answer alternatives
ranged from “very difficult” (1) to “very easy” (7). The internal
consistency was adequate (a ¼ .77).

Intention to drink alcohol
Intention to drink alcohol was estimated on a 5-point scale
by one single item (Table 1): “How likely is it that you are
going to drink at least one glass of alcohol during the next

three months?” The answer alternatives ranged from “quite
unlikely” (1) to “quite likely” (5).

Alcohol onset and frequency of alcohol use
The onset of adolescents’ alcohol drinking was assessed by
one single item: “Have you ever had at least one glass of
alcohol?” The response categories were “no” (0) or “yes” (1).
The variable measuring the frequency of alcohol use
employed one single item: “How often have you consumed
alcohol during the past three months?” The response alterna-
tives were “no times in the past three months” (0); “1-2 times
in the past three months” (1); “1-3 times per month in the
past three months” (2); and “1-7 times a week in the past
three months” (3) (Table 2).

Statistical analyses

The statistical analyses were carried out with the Statistical
Package for Social Science (SPSS 25) and Mplus version 7.4
(Muth�en & Muth�en, 1998–2015). We used latent factors struc-
tural equation models (SEMs) to examine how the TPB model
predicts onset of alcohol drinking (binary variable: (0) never
been drinking/(1) been drinking) and frequency of alcohol use
(treated as a continuous variable). SEMs allow for simultaneous
confirmatory model testing, which is suitable for evaluating a
well-described model like the TPB. The structure of the data
was hierarchical (Strøm et al., 2015). Therefore, we used the
COMPLEX procedure in Mplus to compute standard errors that
take into account non-independence of observations between
classes (Muth�en & Muth�en, 1998–2015). The multilevel analy-
ses handled missing values by the full-information maximum
likelihood (FIML) approach (Singer & Willett, 2003). We ran our
analyses using the Weighted Least Square with Mean and
Variance adjusted chi-square-test statistics (WLSMV) estimator
and the Theta parametrization. The Comparative Fit Index
(CFI), and the Root Mean Square Error of Approximation
(RMSEA) were used to assess model fit (Cheung & Rensvold,
2002). Acceptable model fit is indicated by a CFI � .95, and
RMSEA < .05 with a confidence interval (CI) between .00 and
.08 (Schreiber, 2008, 2017). The adjusted R2 was used as a
measure of explained variance (Hankins et al., 2000). In the
first step of the analyses, we tested the relationships of the
observed variables to the hypothesized latent variables
(Attitude, SN and PBC) in a saturated measurement model. In
a second step, we ran two structural models, to evaluate
respectively the onset of alcohol drinking and frequency of
alcohol drinking. As we were interested to test whether gen-
der moderated relationships in our TPB models, we conducted
each of our TPB models separately for boys and girls. Next, we
verified measurement invariance across gender by comparing
a model where factor loadings and thresholds were free across
groups (configural model) with a model where factor loadings
and thresholds were constrained to be equal across groups
(scalar model). As the scalar model was not significantly differ-
ent from the configural model, we present results from this
model to examine differences between boys and girls in onset
of drinking and frequency of alcohol use. Results from the
models are presented as standardized coefficients± SE.

Table 1. Observed variables predicting latent variables included in structural
equation models.

Boys Girls

M SD n M SD n

Attitude (T1)
1. Att-1 “Adolescents become happy

and feel good when they
drink alcohol”

2.72 1.80 764 2.60 1.63 784

2. Att-2 “It is OK to drink alcohol
because then one can
join with others who are
having fun”

1.91 1.53 751 1.65 1.18 781

3. Att-3 “Parties become more fun
when alcoholic
beverages are
consumed there”

3.00 2.02 746 2.69 1.77 775

4. Att-4 “Many alcoholic drinks
taste good”

2.83 1.96 751 2.52 1.73 773

Subjective
norm (T1)

1. SN-1 “Would your friends like or
dislike if you were
drinking at least one
glass of alcohol?”

2.38 .83 771 1.97 .78 785

2. SN-2 “Would your parents/
guardians like or dislike
if you have drunk at
least one glass
of alcohol?”

1.32 .56 771 1.22 .48 786

PBC (T1)
1. PBC-1 “I think it would be

difficult/easy to say no
thanks to a glass of
alcohol at a school party
if someone I liked a lot
were drinking
themselves and offered
me a glass”

5.57 1.87 759 5.78 1.63 778

2. PBC-2 “If I am offered alcohol I
think it is difficult/easy
to say no thanks”

5.94 1.73 753 6.11 1.41 777

3. PBC-3 “For me it will be difficult/
easy to not drink any
alcohol the next
three months”

6.19 1.78 749 6.53 1.32 774

4. PBC-4 “If someone offers me a
glass of alcohol I don’t
know/I know ways to say
no thanks”

5.53 1.86 769 5.70 1.54 785

Intention (T2)
“How likely is it that you

will drink at least one
glass of alcohol in the
next 3 months?”

1.78 1.24 565 1.63 1.08 631

Note. Att: Attitude (from “Strongly disagree” (1) to “Strongly agree” (7)); SN:
Subjective Norm (from “Disliked it strongly" (1) to “Like it a little/very much”
(4)); PBC: Perceived Behavioral Control (from “Very difficult” (1) to “Very
easy” (7) for items 1 to 3, and from “I do not know any” (1) to “Yes, I know
several” (7) for item 4); Intention rated from “Totally unlikely” (1) to “Totally
likely” (5).
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Attrition analysis

We used generalized multilevel analysis to compare partici-
pants who dropped out after the pretest (n¼ 191) with those
who completed each measurement of the study (n¼ 750) on
the main TPB variables. Results showed that boys had 2.03
higher odds of dropping out than girls did (t¼ 3.11,
p¼ .002). When taking sex into account, no further significant
differences were found for other constructs included in the
TPB models (alcohol onset, alcohol-drinking frequency, inten-
tion to drink, attitude, SN or PBC).

Results

Descriptive statistics

Descriptive statistics per gender for the different items used in
our models are presented in Tables 1 and 2. Results on alcohol
use showed that more boys had onset drinking at T1 (28.8% of
the boys vs. 19.2% of the girls, Table 2). At T3, a similar propor-
tion of boys and girls had onset drinking (51.0% of the boys vs.
47.3% of the girls), but girls reported drinking more frequently
than boys (41.8% of the boys vs. 27.7% of the girls reporting
no drinking in the past 3 months at T3, Table 2).

The predictive value of the TPB for adolescents’ onset of
alcohol drinking

Measurement model
The measurement model for adolescents’ onset of alcohol drink-
ing provided an acceptable fit for the data (CFI ¼ .987, RMSEA
¼ .042 (90% CI: .033�.052)). When looking at boys and girls sep-
arately, the model fit was slightly better for girls (CFI ¼ .992,
RMSEA ¼ .035 (90% CI: .020�.050)) as compared to boys (CFI ¼
.978, RMSEA ¼ .059 (90% CI: .046 � .073)). All factor loadings
were significant and above .50 for both genders (Table 4).

Structural models
The TPB model for onset of alcohol drinking fitted well both
for girls and boys as models run separately for boys and girls
provided good fit to the data (girls: CFI ¼ .985, RMSEA ¼
.038 (90% CI: .026�.050); boys: CFI ¼ .976, RMSEA ¼ .051

(90% CI: .039�.063)). When considering boys and girls as two
different groups in a common TPB model, the model where
factor loadings and thresholds were equal between groups
was not significantly different from the configural model (sca-
lar model, p ¼ .11, Table 3) and provided a good fit for the
data (CFI ¼ .982, RMSEA ¼ .035 (90% CI: .028�.042), Table 3).
We present results from this model separately for girls and
boys in Table 4. The model explained 12.4% of the variance
in intention to drink for girls and 12.8% for boys.
Furthermore, the model accounted for 14.9% of the variance
in girls’ onset of alcohol drinking and 21.3% of boys’. For
both genders, intention to drink was significantly related to
onset of alcohol drinking (boys: 0.40 ± 0.07, girls: 0.25 ± 0.06,
p < .001). PBC was a significant predictor of onset of alcohol
drinking among girls (�0.25 ± 0.07, p < .01), and close to be
significant among boys (�0.16 ± 0.09, p ¼ .059). Intention to
drink was related to SN for both genders (boys: 0.21 ± 0.11,
p < .05; girls: 0.25 ± 0.06, p < .001). Neither Attitudes nor
PBC predicted intention to drink among the adolescents who
had not onset drinking. Boys and girls did not appear to
have significantly different means in the latent variables
Attitude, and PBC (all p > .41) but girls had a significantly
lower mean SN than boys (�0.52 ± 0.09, p< .001).

The predictive value of the TPB for adolescents’
frequency of alcohol use

Measurement model
The measurement model for the frequency of alcohol drink-
ing provided an acceptable fit for the overall data (CFI ¼
.992, RMSEA ¼ .035 (90% CI: .026�.043)). When looking at

Table 2. Descriptive statistics for alcohol variables at 8th and 9th grade.

Boys Girls

n % n %

Onset alcohol drinking
8th grade (T1) 776 28.8 787 19.2
9th grade (T3) 435 51.0 482 47.3
Frequency of alcohol use
8th grade (T1) 220a 150a

0 “No times in the past three months” 62.7 58.7
1 “1-2 times in the past three months” 23.2 27.3
2 “1-3 times per month in the past three months” 9.6 12.6
3 “1-7 times a week in the past three months” 4.5 1.3
9th grade (T3) 194a 220a

0 “No times in the past three months” 41.8 27.7
1 “1-2 times in the past three months” 26.8 35.0
2 “1-3 times per month in the past three months” 22.6 27.7
3 “1-7 times a week in the past three months” 8.8 9.6

Note. aFrequency of alcohol use is answered only by adolescents who have onset alcohol drinking at that timepoint.

Table 3. Fit indices for models testing for measurement invariance across gender
in TPB models for onset of drinking and frequency of drinking.

df Diff X2 a p CFI RMSEA

Onset of drinking
H1: Configural 142 .984 .039
H0

a: Scalar 102 51.28 .11 .982 .035
Drinking frequency
H1: Configural 144 .985 .038
H0

a: Scalar 104 37.22 .60 985 .032

Note. aThe difference in chi-square values between the two nested models is
not chi-square distributed when using the WLSMV estimator in Mplus. The
DIFFTEST option was therefore used to obtain a correct chi-square difference
test between the scalar model (H0) and the configural model (H1).
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boys and girls separately, the model fit was slightly better for
girls (CFI ¼ .993, RMSEA ¼ .034 (90% CI: .021�.047)) as com-
pared to boys (CFI ¼ .985, RMSEA ¼ .049 (90% CI:
.037�.061)). All factor loadings were significant and above
.50 for both genders (Table 4).

Structural models
The TPB model for frequency of alcohol use fitted well for
both girls and boys, as models run separately for each gen-
der provided good fit to the data (girls: CFI ¼ .988, RMSEA ¼
.036 (90% CI: .026�.046), boys: CFI ¼ .979, RMSEA ¼ .047
(90% CI: .037�.057)). When considering boys and girls as two
different groups in a common TPB model, the model where
factor loadings and thresholds were equal between groups
was not significantly different from the configural model (sca-
lar model, p ¼ .60, Table 3) and provided a good fit for the
data (CFI ¼ .985, RMSEA ¼ .032 (90% CI: .026�.038), Table 3).
We present results from this model separately for girls and
boys in Table 4. The model explained 20.4% of the variance
in intention to use alcohol for girls and 27.0% for boys.
Furthermore, the model accounted for 30.6% of the variance
in girls’ frequency of alcohol use and 35.8% for boys’. For
both genders, intention to drink was significantly related to
the frequency of alcohol drinking (boys: 0.58 ± 0.05, girls:
0.49 ± 0.05, p < .001). PBC was a significant predictor of the
frequency of alcohol drinking among girls (�0.17 ± 0.05, p ¼
.001), but not among boys (�0.05 ± 0.06, p ¼ .41). Intention
was significantly related to SN for both genders (boys:
0.34 ± 0.11, p ¼ .001; girls: 0.24 ± 0.05, p < .001). In addition,
Intention was related to Attitudes for girls (0.22 ± 0.06, p <

.001), and the same relation was close to be statistically sig-
nificant for boys (0.20 ± 0.11, p ¼ .056). Intention was not sig-
nificantly related to PBC among any of the genders in
adolescent’s frequency of alcohol drinking (all p> .097). Boys
and girls did not appear to have significantly different means in
the latent variables Attitude and PBC (all p > .19) but girls had
a significantly lower mean SN than boys (�0.56±0.08, p< .001).

Discussion

To our knowledge, this study is the first to examine the abil-
ity of the TPB to predict onset of alcohol drinking among
non-drinking adolescents. The TPB explained up to 13% of
the variance in intention to drink and up to 21% of the vari-
ance in onset of drinking for non-drinking adolescents.
Regarding frequency of drinking, the TPB explained up to
27% of the variance in intention to drink and up to 36% of
the variance in the reported drinking frequency. Intention
was found to be the most important predictor of adoles-
cents’ alcohol use behavior, but other factors were also
significant.

Factors explaining onset, frequency of drinking and
intention to drink

Intention and PBC were both significant predictors of the
onset and frequency of alcohol drinking. Intention had the
strongest effect on behavior. PBC also had a direct, negative
effect on both onset and frequency of drinking. This negative
effect can be due to the adolescents claiming a lack of con-
trol when performing non-desirable behaviors, such as alco-
hol drinking. Lower control correlates with more alcohol use
in our and other studies (Conner et al., 1999; Cooke
et al., 2016).

Interestingly, we did not find any effect of PBC on inten-
tion to drink in our adolescent sample. Cooke et al. (2016)
showed that PBC was negatively related to alcohol consump-
tion, but positively related to intention to drink. PBC, which
represents an evaluation of the difficulty or easiness to per-
form a behavior, is assumed to reflect the obstacles encoun-
tered in past experiences. In general, it thus seems that
adults feel they manage to control intention to drink, while
avoiding the actual drinking is more challenging. In our sam-
ple, PBC at the beginning of 8th grade did not relate to
intention to drink at the end of 8th grade, but was associated
to alcohol consumption at the end of 9th grade. It might be
that adolescents, who for most of them do not have a lot of

Table 4. Results from the MSEM TPB models examining onset of drinking and frequency of alcohol use in the last 3 months.

Onset of drinking Frequency of alcohol use

Boys Girls Boys Girls

Measurement model b (SE) b (SE) b (SE) b (SE)

Att1—Attitude .62��� (.03) .63��� (.03) .64��� (.02) .63��� (.02)
Att2—Attitude .85��� (.04) .84��� (.03) .86��� (.02) .87��� (.02)
Att3—Attitude .78��� (.03) .78��� (.03) .78��� (.02) .77��� (.02)
Att4—Attitude .61��� (.04) .62��� (.03) .66��� (.03) .67��� (.02)
Sn1—SN .80��� (.09) .90��� (.07) .79��� (.06) .92��� (.05)
Sn2—SN .54��� (.05) .54��� (.05) .55��� (.04) .59��� (.04)
PBC1—PBC .86��� (.02) .83��� (.02) .85��� (.02) .82��� (.02)
PBC2—PBC .95��� (.02) .91��� (.02) .95��� (.02) .93��� (.01)
PBC3—PBC .83��� (.02) .81��� (.03) .77��� (.02) .77��� (.02)
PBC4—PBC .60��� (.03) .58��� (.03) .54��� (.03) .52��� (.03)
Structural model
Attitude—Intention .16 (.10) .09 (.07) .20 (.11) .22��� (.06)
SN—Intention .21� (.11) .25��� (.06) .34 (.11) .24��� (.05)
PBC- Intention �.07 (.07) �.11 (.06) �.05 (.05) �.09 (.05)
Intention—Alcohol behaviora .40��� (.07) .25��� (.06) .58��� (.05) .49��� (.05)
PBC—Alcohol behaviora �.16 (.09) �.25�� (.07) �.05 (.06) �.17�� (.05)

Note. Standardized coefficients. �p < .05. ��p < .01. ���p< .001. aAlcohol behavior is onset of drinking in the first model and frequency of drinking in the
second model.
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experience with alcohol drinking and can’t plan alcohol
drinking in the same way as adults (Kuther, 2002), do not
manage to determine if they will be able to control intention
to drink. On the other side, the negative effect of PBC is reaf-
firmed when applied to the actual drinking behavior, even if
the behavior is recorded more than one year after measur-
ing PBC.

Cooke et al. (2016) did not identify any studies examining
the relation between PBC and intention among adolescents,
but showed that the relationship between intention and self-
efficacy (SE, a component of the PBC) was statistically larger
for adults than for adolescents. Results from Phuphaibul et al.
(2011), which identified PBC to be a strong and positive pre-
dictor of intention in Thai adolescents, differ from our find-
ings. A possible explanation for this is how PBC is measured
and which components of PBC are included. Phuphaibul
et al. (2011) measured both perceived control (PC) and self-
efficacy (SE, a component of the PBC) by 14 items, whereas
our study measured only perceived control using only four
items. This is a limitation of our study which is further dis-
cussed below.

Attitude, which is another component of the TPB that is
known to be usually strongly related to intention to drink
(Cooke et al., 2016), had only a moderate effect in our sam-
ple. Indeed, we found its effect to be significant in our full
sample, but not in the sample including only adolescents
who had not started drinking at the beginning of 8th grade.
This supports our first hypothesis regarding TPB relationships
that we expected to be weaker in our adolescent model.
Cooke et al. (2016) showed that attitudes among adults had
stronger associations with intentions compared to adoles-
cents. Evaluating one’s own attitudes towards alcohol might
be a challenging task for adolescents who do not have any
experience with alcohol drinking. As suggested by Marcoux
and Shope (1997), alcohol-related attitudes might not be fully
developed at a very young age.

SN on the opposite, were quite strongly related to inten-
tion to drink in our sample. This finding indicates that adoles-
cents in the age of 13� 14 years old, who still have not
established a resolute position towards their drinking behav-
ior, are mostly influenced by beliefs about how their family
and friends would like them to behave. In line with Marcoux
and Shope (1997), we suggest that external factors might be
central to influence adolescents drinking, and overcome their
own attitudes towards drinking. SN may particularly be
important for adolescents in a period where finding a place
in the group is so critical (Ragelien _e, 2016).

Gender differences in alcohol consumption and the TPB
relationships

In our study, the reported frequency of alcohol use at the
end of 9th grade was higher for girls than for boys, even
though more boys had onset drinking at baseline. This find-
ing is in line with results from the European School Survey
Project on Alcohol and Other Drugs showing that Norwegian
girls report use of alcohol in the past 30 days more frequently
than boys 27% of the girls vs. 23% of the boys; ESPAD

(2020). Additionally, the national trends in Norway show that
more boys than girls have started drinking in 8th grade, while
girls exceed boys in alcohol drinking in 9th (Bakken, 2018).
One explanation for why girls drink more than boys once
they have onset drinking could be the reduced stigma
against female drinking (Cheng & Anthony, 2018). Another
explanation might be linked to the early sexual maturation
among girls (Bratberg et al., 2005) that again could lead to
an easier access to alcohol through older friends or romantic
partners. In addition, same-age peer influence and social
sharing of experiences might be more prominent for girls
than for boys (Cheng et al., 2016). The TPB explained more
variance in alcohol use for boys than for girls. This is contrary
to Zimmermann and Sieverding (2010) results showing that
the TPB explained more variance in women’s alcohol con-
sumption as compared to men in a sample with young
adults. Zimmermann and Sieverding (2010) argue that wom-
en’s alcohol consumption is explained more by the TPB per-
ceived behavior control variables, while other factors, such as
intentionally pursuing actor images and rejecting abstainer
image, are more important for men. As such, one explanation
for the unequal findings between our adolescent sample and
Zimmermann and Sieverding (2010) sample can be the differ-
ent age of the participants and thus, a different drinking pat-
tern. Our findings point thus towards adolescent boys being
more compliant to the TPB than girls. The dissimilarities
between genders in the TPB relationships will now be exam-
ined in more details.

Attitudes—intention
Cooke et al. (2016) showed in their meta-analysis that the
attitude-intention relationship was the only relationship mod-
erated by gender as stronger correlations were found for
females as compared to men. We therefore hypothesized
that attitude would be a more important predictor among
girls than for boys. We detected a slight gender difference in
the attitude-intention relationship, as girls’ intention to drink
alcohol was significantly predicted by attitudes, while the
same relationship was only close to significance among boys.
As suggested by Cooke et al., 2016, a reason for this finding
might be that girls focus more on the expected positive out-
comes of drinking, while boys might be more concerned by
social pressures to drink. Indeed in our full sample, boys had
a slightly stronger relationship between SN and intention
than girls so it seems that this pattern suggested by Cooke
et al. (2016) is verified in our adolescent sample.

Subjective norms and PBC—intention
No gender differences were detected neither in the SN-intention
nor in the PBC-intention relationships in the present study. This
is in line with Cooke et al. (2016) showing no gender moder-
ation in those two relationships. In our study, both boys’ and
girls’ intention to drink was influenced by the perception of
what significant persons, such as parents and friends, would
think of their drinking (SN), while the PBC was not related to
intention to drink, neither for boys nor girls. However, we found
a significant difference in mean SN, with girls having lower
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mean SN than boys. This indicates that girls expect their family
and friend�s opinion about their alcohol drinking to be more
negative than boys. The review by Dir et al. (2017) showed that
it is more socially acceptable for boys to drink and, that SN can
thus serve as a preventive factor for girls’ alcohol drinking.

Intention and PBC—alcohol use behavior
We did not detect any gender differences in the relationships
between intention and the examined alcohol behaviors. The
TPB explained a fair amount of intention to drink for the ado-
lescents, and intention had a strong and significant relation-
ship to behavior for both genders and both drinking
behaviors. Cooke et al. (2016) also found a large sized rela-
tionship between intention and alcohol consumption, a rela-
tionship which was not either moderated by gender. On the
other side, we found that PBC influenced drinking behavior
differently for boys and for girls as it was significantly related
to girls’ onset of drinking and drinking frequency, but not
boys’. Our finding is in line with Zimmermann and Sieverding
(2010) who identified a significant relationship between self-
efficacy and alcohol consumption among women, but not
among men. Zimmermann and Sieverding (2010) explain
their results through traditional gender roles where alcohol
consumption is more socially acceptable among males while
females’ alcohol consumption is more premeditated.
However, Cooke et al. (2016) report that there is a lack of
studies testing the moderating effects of gender in the rela-
tionship between PBC and drinking behavior. As such, our
study is, to our knowledge, the first to examine and reveal a
gender difference in the relationship between PBC and alco-
hol use among adolescents.

Strengths and limitations

A strength with this study is the use of SEM that allows for a
more thorough testing of the TPB compared to studies using
multivariate regression analysis. Indeed, SEMs estimate the
statistical significance and magnitude of the relationships
between the theoretical constructs, and are thus well-aimed
at testing a well-described model as the TPB (Tarka, 2018).
Another strength is the longitudinal design of our study,
which allows to examine for example how intention to drink
alcohol at the end of 8th grade predicts onset of drinking
among non-drinking adolescents one year later. This permits
to unravel how behavior constructs at a quite young age
translate with time into the development of a specific drink-
ing behavior. Another strength is that the present sample
comes from a large number of schools and with a high
response rate, so our results can be considered as representa-
tive of Norwegian junior high school students. Nonetheless,
methodological limitations exist.

As previously mentioned, one potential limitation of this
study is how the PBC was measured. PBC should contain
items measuring self-efficacy as well as controllability (Ajzen,
2002). The questionnaire used in the present study assessed
solely controllability (PC), but there could be an additive
effect of self-efficacy, which we could have investigated by
including measures of self-efficacy (Wolfe & Higgins, 2008).

As in other longitudinal studies, we also find boys to
drop-out more often than girls (Sun et al., 2008; Vogl et al.,
2009; Zethof et al., 2016). However, as we have used a full-
information maximum likelihood (FIML) approach to estimate
our models, individuals with missing data are included for
the time-points when they participate. This means that indi-
viduals that drop-out after T1 are not totally excluded from
our analyses. In addition, since there was no differences in
drop-out for the other TPB constructs, we don’t expect drop-
out of boys to have influenced the relationships we present.
This might however be one of the reasons why model fit was
slightly better for girls than for boys.

Another limitation is that our adolescent sample might be
constituted of different types of drinkers (for example who
drink little and socially versus who drink a lot and to get ine-
briated), who might have different attitudes and perceptions
over their drinking control. Glassman et al. (2010) showed
that the TPB relationships are different for groups of social
drinkers’ versus those engaging in a lot of drinking and such
differences between types of drinkers might also exist and
remain non investigated in our study. Also, we only examine
the overall alcohol consumption during the past 3 months,
but patterns of drinking can potentially vary within that
period of time. Cooke et al. (2016) have shown that the pat-
tern of alcohol consumption can have a moderating effect
on the TBP relationships. It is therefore possible that the rela-
tionships we highlight in our study will vary if adolescents
change or develop a different pattern of consumption
over time.

Adolescents in our study were under the legal drinking
age in Norway, and this may cause an under-reporting of
alcohol use, due to a fear of unknown consequences.
Conversely, adolescents may also over-report alcohol use
based on what they perceive to be socially desirable. Even
though the phenomenon of overestimating peers’ alcohol
use has been found in a Norwegian survey to be exagger-
ated (Pape, 2012). The general validity of self-reports can be
criticized (Brener et al., 2003). Still, the primary assessment
form for alcohol use is individual self-reports (Del Boca &
Darkes, 2003) and it is probably the best data to have access
to when dealing with adolescents samples. Finally, other
determinant factors not included in the TPB, like access to
alcohol, religious belonging, smoking behavior, temperamen-
tal factors and deviant friends (Adolfsen et al., 2014; Enstad
et al., 2017; Pedersen et al., 2015), might also be of import-
ance when predicting the onset and frequency of alcohol
drinking among adolescents and were not considered in
our study.

Implications for practice

The applicability of the TPB to predict adolescent’s intention
to drink and alcohol drinking behavior, was prominent in the
present study. Our results showed that the constructs of the
TPB explained more variance in frequency of alcohol use
than onset of alcohol drinking.

Past behavior has been found to influence future behavior
(Conner & Armitage, 1998) and increase the amount of
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explained variance in later behavior, as well as in behavioral
intentions (Fishbein & Ajzen, 2010). As such, the previous
drinking experience could be a reasonable explanation that
more variance of frequency of alcohol use was explained
compared to adolescents that were non-drinkers at baseline
and, thus, did not have any previous experience with alcohol
drinking. Our findings indicate that several TPB relationships
were of importance for girls only, such as the relationship
between attitude and intention, and the direct influence of
PBC on drinking frequency. These findings indicate that girls
have more conservative attitudes than boys and perceive less
controllability over their alcohol use than boys. Additionally,
girls were more socially influenced by friends and parents
opinion about their drinking, in line with other studies (Callas
et al., 2004; Dir et al., 2017; Kumpfer et al., 2008). However,
both genders SN were related to both onset and frequency
of drinking. As such, SN can be considered a meaningful pre-
ventive factor to deter adolescents from drinking.
Interventions that address the impact of social influence on
drinking, and which include developing drinking refusal skills
and drinking moderation strategies, may thus be beneficial
to an adolescent sample (Larimer & Cronce, 2007). Based on
the limitations of the present study, future research on the
TPB should also try to estimate other factors that research
has shown to be associated with alcohol use among adoles-
cents and include them as covariates in the TPB.
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