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SUMMARY

Kurilla A, Turéek M, Dancik D, Strako-
va A, Januska J, Pecenak J, Hajduk M,
Heretik A. The heterogeneity of drink-
ing patterns among college students:
the roles of resilience, perceived stress,

anxiety, and depression

Objective: This study aims to identify
potential homogeneous subgroups of
college students based on their drink-
ing patterns and then compare them on
demographics, anxiety, depression, per-
ceived stress, and resilience.

Methods: Participants (N = 1282; 80%
females) were recruited among college
students during lockdown in the COVID-19
pandemic in Slovakia. The mean age of par-
ticipants was 22.06 years. They completed an
online survey consisting of a battery of ques-
tionnaires measuring psychopathology. The
Latent Class Analysis (LCA) on Alcohol Use
Disorders Identification Test (AUDIT) items
was utilized to estimate different drinking
subgroups among college students. These
subgroups were then compared on demo-
graphic and psychopathological character-
istics using one-way ANOVA.

Results: The LCA estimated three
subgroups: light drinkers (55.2%), at-risk

SUHRN

Kurilla A, Turcek M, Dancik D, Strako-
va A, Januska J, Pecenak J, Hajduk M,
Heretik A. Heterogenita vzorcov pitia
medzi vysokoskolakmi: Uloha rezilien-
cie, vnimaného stresu, Gzkosti a depre-
sie

Ciel: Cielom tejto studie bolo identifikovat
potencialne homogénne podskupiny vyso-
koskolskych Studentov na zdklade ich pro-
filu pitia alkoholu a nasledne ich porovnat
z hladiska demografickych udajov, uzkosti,
depresie, vnimaného stresu a reziliencie.
Metody: Nabor ucastnikov (N = 1282;
80% zien) bol robeny medzi vysokos-
kolskymi Studentmi pocas pandémie
COVID-19 a z nej plynucich obmedzeni
na Slovensku. Priemerny vek participan-
tov bol 22,06 roka. Participanti vyplnili
online prieskum pozostavajuci z batérie
dotaznikov merajucich psychopatolégiu.
Na odhadnutie réznych podskupin pitia
alkoholu medzi vysokoskoldkmi bola po-
uzitd analyza latentnych tried (LCA) na po-
lozkach testu Alcohol Use Disorders Identifi-
cation Test (AUDIT). Tieto podskupiny boli
nasledne porovnané v demografickych
a psychopatologickych charakteristikach

s vyuzitim testu jednocestna ANOVA.
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drinkers (35.4%), and problem drinkers
(9.4%). Problem drinkers had the highest
levels of perceived stress, depression, and
anxiety as well as the lowest resilience.

Conclusion: Participants with problem
drinking profile differed from at-risk drink-
ing students mainly by the consequences
of drinking and the frequency of binge
drinking. The differences between the
findings of the present study and previ-
ous research could be attributed to some
extent to the situation associated with the
ongoing COVID-19 pandemic at the time
of data collection.

Key words: alcohol use subgroups, col-
lege students, drinking patterns, Latent
Class Analysis, psychopathological char-

Vysledky: LCA odhadla tri podskupiny:
[ahki konzumenti (55,2 %), rizikovi konzu-
menti (35,4%) a problémovi konzumenti
(9,4 %). Problémovi konzumenti mali naj-
vyssiu Uroven vnimaného stresu, depresie
a Uzkosti, a zaroven najnizsiu odolnost.

Zaver: Studenti s profilom problémo-
vého pitia sa od rizikovo pijucich studen-
tov [isil najma désledkami pitia a frekven-
ciou ndrazového pitia alkoholu. Rozdiely
medzi vysledkami tejto Studie a predcha-
dzajucich vyskumov mozno do urcitej
miery pripisat situacii spojenej s prebie-
hajucou pandémiou COVID-19 v ¢ase zbe-
ru udajov.

Klacové slova: podskupiny uzivania alko-
holu, vysokoskolski studenti, vzorce pitia,

acteristics.

INTRODUCTION

College students are a group that have a higher risk of
excessive drinking and its harmful consequences.'
Problem drinking is more prevalent among college stu-
dents than among non-college young adults (27% vs.
19%).° Blanco et al.! estimated that as many as 20% of
college students meet the criteria for alcohol use disor-
der (AUD). This is most likely due to the contextual in-
fluences that come with life in college, but they can also
affect people who do not attend college - for example,
those living without parental supervision and among
a large group of peers.® Consequences of college drinking
include impaired academic performance, injuries, sexual
assaults, alcohol overdoses, memory blackouts, changes
in brain function, lingering cognitive deficits, and poten-
tially even death.?

AUD is an extremely heterogeneous condition and its
subtyping has a long tradition. There has recently been
a shift from earlier binary typologies, that are considered
reductionist, to current, more complex multi-class clas-
sifications.”? These are ussually based on statistical clus-
tering techniques, and they encompass a wide range of
clinical and demographic factors.

In the college student population, there have been sev-
eral attempts to identify homogeneous subtypes of alco-
hol consumers using the LCA. These studies identified
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gické charakteristiky.

two to six subgroups depending on the measures and
statistical approach.'*" There is a similar pattern that is
consistently shown in the literature. While in the lower
severity subgroups the frequency and quantity of drink-
ing are satisfactory distinguishing features, in the higher
severity subgroups the differences in the frequency and
amount of consumed alcohol are blurred and problems
due to excessive drinking are a more sensitive discrimi-
nating feature.'®'*'”" Also, lower levels of self-regula-
tion,'* higher perceived stress, lower life satisfaction,'
drinking as a coping strategy,'*'® and lower self-efficacy’®
were more prevalent in subgroups with more drinking-
related problems.

Research also established a connection between in-
ternalising psychopathology and alcohol use in young
adults.”®?' In the college student population, studies seek-
ing to identify separate subtypes based on anxiety, de-
pressive symptoms, and alcohol use show that the higher
severity of negative affect and drinking problems are in-
terrelated.?>?

The identification of subgroups among risk popula-
tions has substantial implications for screening, progno-
sis estimation, prevention, and treatment strategies.'*****
The aims of the present study are therefore twofold.
Firstly, based on the drinking patterns, this study would
like to identify homogeneous subgroups of alcohol users
using a data-driven approach based on the LCA.* The
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secondary aim is to compare identified subgroups on
demographics, psychopathology, perceived stress, and
resilience.

METHODS

Participants

Participants (n = 1282) were recruited as a part of a larg-
er study focusing on mental health among college stu-
dents.?® The study used a subsample of participants with
complete responses on all AUDIT items in the current
analysis. The obtained sample did not differ in basic de-
mographic parameters such as gender and age compared
to the original sample. More detailed characteristics of
the research population are presented in Table 1.

Procedure

Participants completed an online survey from 4 to 27
December 2020. This was part of screening for a study
on the mental health of students during lockdown due
to the COVID-19 pandemic. The students had been con-
tacted via university e-mail. The completion of the sur-
vey was voluntary. We did not provide reimbursement
to participants. The data were collected before the peak
of the second wave of COVID-19 pandemic in Slovakia.
The Ethics Committee of the Faculty of Arts of Comenius
University in Bratislava approved the study.

Measures

The Alcohol Use Disorders Identification Test (AUDIT)? is
a ten-item measure designed to identify individuals who
are at risk for alcohol use disorders. The time reference of
the AUDIT is the past year, although some items have no
specified time period. It contains scales measuring con-
sumption (three items) and consequences (seven items).
Each item is rated on a five-point Likert-type scale (e.g.
0 [never] to 4 [daily or almost daily]) or a three-point
Likert-type scale (e.g. 0 [no], 2 [yes, but not in the last
year], and 4 [yes, during the last year]). The scores are cal-
culated by adding up the items. The total range is from
aminimum of 0 to a maximum of 40, with a score of 8
or more indicating hazardous or harmful alcohol use.?**
Previous research supports the validity and reliability of
AUDIT with college student samples.*>*' Cronbachs al-
pha in the present study was o = .79.

The Brief Resilience Scale (BRS)* is a six-item self-re-
porting scale assessing the ability to recover from stress.
The time reference is indefinite. Each item is rated on
a five-point Likert-type scale as “1” (strongly disagree) to

“5” (strongly agree) and items 2, 4, and 6 are reversed. The
total range of scores is from a minimum of 6 to a maxi-
mum of 30 and is divided by the number of items. The
BRS showed a good reliability and validity among college
student samples.* In the present study, Cronbach’s alpha
was o = .82.

The Perceived Stress Scale — 4 Items (PSS-4)* is a four-
item self-reporting scale assessing psychological stress.
The time reference of the PSS-4 is the past month. Each
item is rated on a five-point Likert-type scale as “0” (nev-
er) to “4” (very often), and items 2 and 3 are reversed.
The total range of the score is from a minimum of 0 to
a maximum of 16. Higher scores mean higher levels of
psychological stress. The PSS-4 showed good reliability
and validity among college student samples.*” In the pre-
sent study, Cronbach’s alpha was o = .75.

The Patient Health Questionnaire (PHQ-9)% is a nine-
item measure which scores each of the nine DSM-IV
criteria for depressive disorder as “0” (not at all) to “3”
(nearly every day). The time reference of the PHQ-9 is the
past two weeks. Scores are calculated by adding up the
items. The total range of the score is from a minimum of
0 to a maximum of 27. The PHQ-9 has shown good psy-
chometric properties in samples of college students.””*
In the present study, Cronbach’s alpha was o = .88.

The Generalized Anxiety Disorder (GAD-7)* is a sev-
en-item self-reporting anxiety questionnaire. The time
reference of the GAD-7 is the previous two weeks. Each
item is rated on a four-point Likert-type scale as “0” (not
at all) to “3” (nearly every day). The scores are calculated
by adding up the items. The total range of scores is from
a minimum of 0 to a maximum of 21. The GAD-7 has
shown good reliability and validity among college stu-
dent samples.*** In the present study, Cronbach’s alpha
was a = .90.

Data analysis

Descriptive statistics were used to describe the research
sample and bivariate correlations to find relationships
between the analysed scale variables. A chi-square test
of independence was performed to examine the relation-
ship between gender, study degree, partner status, hous-
ing situation and drinking profiles.

The LCA> was used for untangling the heterogene-
ity of response patterns on the AUDIT items. In general,
the LCA is a statistical tool for the identification of un-
observed qualitatively distinct subgroups in populations
based on a set of predictors (dimensions). The LCA al-
lows for the analysis of relationships in categorical and
ordinal data. The R package poLCA* was utilised for
class estimation. Several models were sequentially fitted
with an increasing number of classes (2-5). Models were
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Table 1. Demographic characteristics of the sample

% / M and SD
Sex
Male 19.4%
Female 80%
Other 0.6%
Age M =22.06, SD = 3.31
Study degree
Bachelor’s degree 62%
Master’s degree 34%
Ph.D. degree 4%
Partner status
Single 48.1%
With partner - not married 48.4%
Married 2.7%
Divorced 0.2%
Other 0.4%
Housing
With parents 64.3%
Dormitories 12.9%
Rented apartment 16.2%
Own apartment 6.6%
Ever diagnosed with mental illness 19.2%

compared using Akaike Information Criteria (AIC),
Bayesian Information Criteria (BIC), likelihood ratios,
and entropy values. Lower values of AIC and BIC and
their derivates (aBIC and cAIC) and higher entropy

Table 2. Descriptive statistics and bivariate correlations

values indicate better fit of model to the observed data.
The best fitting model was selected based on the com-
bination of fit indices as well as theoretical justification,
parsimony, and interpretability. This approach for best
model selection is in line with recent guidelines for con-
ducting LCA.** One-way ANOVAs were conducted to
compare estimated classes on age, AUDIT, BRS, PSS-4,
PHQ-9, and GAD-7. Levene’s test was used to test the
assumption of the homogeneity of variances. Based on
these results, either Tukey’s or Games-Howell’s post hoc
comparisons were then used.

RESULTS

The mean age of participants was 22.06 years (SD = 3.31)
with a range from 18 to 48 years. Females comprised 80%
(n =1026) of the sample. All relevant demographic vari-
ables are presented in Table 1.

Table 2 displays the descriptive statistics and bivariate
correlations for scale study variables. The vast majority of
participants (96.65%) reported some alcohol consump-
tion, meaning they scored at least one point in the AU-
DIT. A score of eight or more in the AUDIT was reached
by 21.3% of the test sample.

The best fitting model consisted of three latent
classes. This model had the lowest AIC and BIC values
and the second highest level of entropy. Additionally,
distinction on three subgroups is highly interpretable.
Light drinkers were the largest group (55.2%) followed
by at-risk drinkers (35.4%) and problem drinkers

Analysis variables 1 2 3 5 Range Mean SD Skew
1. AUDIT 0-35 5.1 4.36 1.94
2.BRS -.05 1-5 2.98 74 .04
3.PSS-4 a2 -.53 0-16 8.06 3.19 =15
4.PHQ-9 .16 -.46 -.68 0-27 12.27 6.4 27
5.GAD-7 .08 -.49 .64 0-21 9.1 561 .36
6. Age -.02 .08 =11 -.14 -.16 18-48 22.06 3.31 3.54

Note. Significant correlations (p < .05) are bolded. Pearson’s correlations are listed on the diagonal. AUDIT = Alcohol Use Disorders Identification Test. BRS =
Brief Resilience Scale. PSS-4 = Perceived Stress Scale — 4. PHQ-9 = Patient Health Questionnaire — 9. GAD-7 = Generalized Anxiety Disorder - 7.

Table 3. Fitindices for 2-5 class solutions

Drinking classes | Log-likelihood | Residual df BIC aBIC cAlC Likelihood-ratio | Entropy
2 -8207.74 1201 16995.13 16737.83 17076.13 3861.25 .808
3 -7993.67 1160 16860.40 | 16472.86 | 16982.40 3433.11 737
4 -7931.38 1119 17029.21 16511.45 17192.21 3308.53 .686
5 -7831.32 1078 17122.51 16474.50 17326.51 3108.42 713

Note. Residual df = Residual degree of freedom. BIC = Bayesian Information Criterion. aBIC = Adjusted Bayesian Information Criterion. cAIC = Consistent

Akaike Information Criterion
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Figure 1. Mean AUDIT items scores for each latent class

(9.4%). Table 3 displays all estimated fit indices for 2-5
class solutions.

Figure 1 displays the latent classes across the AUDIT
items. In the problem drinking class, no participant
scored less than eight points in the AUDIT. In the at-risk
drinking class, 33% of participants scored eight or more
points and in the light drinking class it was 0.4%. Gen-
ders were not equally distributed across classes. Men had
a higher representation in the higher drinking classes
and for women it was the opposite, the higher represen-
tation was in the lower classes: x%(4) = 30.47, p < .001,
V = .11. Study degree (x*(4) = 2,625, p = .62, V = .03),
partner status (x*(8) = 11.96, p = .153, V'=.07), and hous-
ing situation (x*(6) = 4.12, p = .66, V = .04) were equally
distributed across classess.

The results of one-way ANOVAs with effect sizes are
in Table 4. Except for age, post hoc comparisons were
conducted. Levene’s tests were not significant in terms of
BRS, PSS-4, or GAD-7, so Tukey’s HSD test was used.
In the case of AUDIT and PHQ-9, Levene’s tests were

significant (p < .001 and p < .05). As a result, Games-
Howell’s post hoc comparisons were used.

DISCUSSION

The results of the LCA estimated three latent classes ac-
cording to their scores in the individual items of the AU-
DIT: problem drinkers, at-risk drinkers, and light drink-
ers. The results do not align with previous research using
similar data-driven approaches in the college student
population, where four subgroups were usually identi-
ﬁed.11,13,14

At-risk drinkers differed from light drinkers mainly
in their binge-drinking frequency. As binge drinking is
known to have harmful consequences,* at-risk drinkers
also scored higher in items that measure harmful drink-
ing - especially in memory loss and injuring others; how-
ever, these differences were not as prominent as in the
binge-drinking item. Problem drinkers scored highest

Table 4. Comparisons of drinking profiles using one-way ANOVA

Problem drinkers | At-risk drinkers Light drinkers
Dependent variable F(2) p n’ M SD M SD M SD
Age 51 .599 8.008e-4 21.93 2.59 21.97, 3.36 2215, 34
AUDIT 981.18 <.001 724 14.68, 491 6.8, 2.37 2.37, 1.35
BRS 6.63 .001 .01 2.76, 0.76 3.03, 0.76 2.98, 0.72
PSS-4 10.79 <.001 .017 8.97, 3.33 8.35, 3.1 7.72, 3.18
PHQ-9 14.01 <.001 .023 14.92, 6.61 12,61, 6.05 11.61 6.46
GAD-7 8.51 <.001 .013 11.01, 5.67 NG 5.6 8.74, 5.55

Note. Means in a row not sharing subscripts are significantly different from one another. AUDIT = Alcohol Use Disorders Identification Test. BRS = Brief Resili-
ence Scale. PSS-4 = Perceived Stress Scale - 4. PHQ-9 = Patient Health Questionnaire - 9. GAD-7 = Generalized Anxiety Disorder — 7.
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in all AUDIT items; however, what mostly distinguished
them from at-risk drinkers was their binge-drinking fre-
quency, loss of control, an inability to fulfil obligations,
feelings of guilt, memory loss, and others being con-
cerned about their drinking.

Similar to previous studies, the problem drinking pro-
file differed from others especially in the negative con-
sequences of drinking;'*'* however, these results did not
completely replicate a very similar study by Kuvaas et al.,'*
which had identified four subgroups: problem drinkers,
heavy drinkers, moderate drinkers, and light drinkers.
Kuvaas et al.' state that problem and heavy drinkers did
not differ in their alcohol consumption and that moder-
ate drinkers differed from light drinkers in the frequency
and amount of alcohol consumed on each occasion.

The majority of our research sample were females.
Female college students drink less than men,* but when
they do drink, they experience more negative conse-
quences of drinking compared to men.* Nevertheless,
our findings are consistent with previous research' and
showed that males were overrepresented in the class of
problem drinkers and females were overrepresented in
the class of light drinkers. There was no difference be-
tween the classes in the other measured demographic
characteristics.

Is also important to consider the fact that the data
collection was conducted during the peak of the second
wave of the COVID-19 pandemic in Slovakia and during
a nation-wide lockdown. Despite AUDIT’s time refer-
ence being the past year, consumption items do not spec-
ify time reference. In a study conducted on Slovak college
students by Gavurova et al.** with a very similar method
and timing of data collection during the lockdown, the
mean AUDIT questionnaire score was almost one point
higher. This difference is probably a result of the fact that
only drinking students were included in the research
sample of this study and the sample was more balanced
in terms of gender representation. However, still in fa-
vour of women. Alcohol consumption declined during
the COVID-19 pandemic in almost all European coun-
tries, including Slovakia.” Among college students popu-
lation, Bollen et al.* found that the alcohol consumption
of students decreased during lockdown among previous-
ly heavy drinking students with enhancement and social
motives but not among those with drinking alcohol as
coping strategy, which is typical for problem drinkers.'**¢
Conversely, previously low drinkers with coping and so-
cial motives to drink increased their consumption.*® At
the same time, in general, the binge-drinking prevalence
among college students decreased during lockdown.*
Alcohol use during lockdown increased among students
with higher levels of depression and anxiety.” Depres-
sion and anxiety increased among students during the
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pandemic in general® Looking at these findings in the
context of the presented results, it can be assumed that
problem drinkers and some moderate and light drinkers
are likely to increase their consumption during lockdown
whereas heavy drinkers have alleviated it. This may have
contributed to observed differences in the number of iden-
tified subgroups as well as in alcohol consumption between
the subgroups, which does not fully correspond to previous
research. While obtaining robust and stable results is in-
herently desirable, alcohol consumption is historically and
socially conditioned™ and at the same time - its repeated
measurement is important for planning prevention and
treatment strategies in a dynamic environment.

In addition, problem drinkers were characterised by
the highest levels of perceived stress, depression and
anxiety, and the lowest levels of resilience. This is in line
with previous research;'*??* however, problem drinkers
did not differ significantly from at-risk drinkers in the
level of perceived stress. Depression and anxiety severity
and lower resilience were significantly different, which,
in addition to drinking problems, can be another reliable
distinguishing indicator between these subgroups. At-
risk drinkers showed higher levels of perceived stress and
depression compared to light drinkers.

Screening, prevention, and treatment
implications

For screening problem drinking in college students using
AUDIT, the proposed cut-oft score of > 83 seems to be
reliable as no participant in the problem drinking sub-
group scored fewer than 8 points. In the at-risk subgroup,
roughly two thirds of the participants scored fewer than
8 points, meaning that a lot of individuals who are at risk
of developing drinking problems could be undetected
when only looking at the total score of the AUDIT. On
the other hand, there was a small number of participants
in the light drinking subgroup who scored more than 8
points. A more detailed analysis of whether these were
false positive results would be required. Specific AUDIT
items seem to be more sensitive for the identification of
problem drinking in college students than others: these are
binge-drinking frequency, loss of control, failing to fulfil
obligations, feelings of guilt, memory loss, and other peo-
ple showing concern. Binge-drinking frequency seems to
be the best distinguishing feature between light and at-risk
drinkers, which aligns with previous findings.'****?
Consistent with previous research,''>" it was found
that there was a special group of problem drinkers among
students who, on average, have moderately severe depres-
sion,* moderate anxiety,” and low resilience.*? In terms
of prevention, using protective behavioural strategies in
at-risk adolescents brings positive results.” Treatment
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interventions should target problematic alcohol use as
well as depressive and anxiety symptoms. Psychothera-
peutic interventions, such as motivational interviewing
and a cognitive behavioural approach, are recommend-
ed. In the case of the at-risk drinking subgroup, a brief
intervention may be sufficient.>* These traditional face-
to-face approaches can be effectively complemented and,
in some cases, replaced by ecological momentary inter-
ventions using smartphones.”*

Given the increase in depression and anxiety among
college students during the COVID-19 pandemic in Slo-
vakia®**” and the fact that more depressed and anxious
students are at risk of increased alcohol consumption,*
a focus on education and prevention programs at the
population level would be desirable.

Limitations

The results presented here need to be interpreted in the
light of several limitations. The cross-sectional design of
the present study does not allow for the determination of
which condition precedes another one - e.g., whether de-
pressive and anxiety symptoms lead to problematic alco-
hol use and vice versa. It can be speculated that the global
pandemic and lockdown might have driven the observed
findings; however, future studies might shed some light
on whether this three-class solution is stable or rather
pandemic-related. Another limitation of the LCA is that
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