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Background:  The  role of  personality  as  a determinant  of  alcohol  consumption  has  long  been  debated,  but
prospective  evidence  is  scarce.
Methods:  We  performed  individual  participant  meta-analysis  to  examine  the  association  between  the
Five-Factor  Model  personality  traits  (extraversion,  neuroticism,  agreeableness,  conscientiousness,  and
openness  to experience)  and  alcohol  consumption  using  data  from  eight  cohort  studies  sampled  from  the
USA,  UK,  Germany,  and  Australia  (total  n =  72,949;  mean  age  =  50 years,  54%  female).  Alcohol  consumption
was  categorized  into  abstinence,  moderate  consumption,  and heavy  consumption.
Results: After  adjustment  for age, sex,  and  race,  higher  extraversion  (odds  ratio  for  1  standard  devia-
tion’s  increase  in  the score;  95% confidence  interval:  1.14;  1.01–1.29)  and  lower  conscientiousness  (0.89;
0.79–1.00)  were  associated  with  increased  risk  of transitioning  from  moderate  to heavy  alcohol  consump-
tion  over  time,  and  also  with  heavy  alcohol  consumption.  Lower  extraversion  (0.91;  0.85–0.98),  higher
agreeableness  (1.09;  1.02–1.15),  and  lower  openness  (0.90;  0.86–0.95)  were  associated  with  increased

odds  of  transitioning  from  moderate  consumption  to abstinence  as  well  as  with  alcohol  abstinence.
Conclusion:  Findings  from  this  individual-participant  meta-analysis  suggest  that  high  and  increasing  alco-
hol consumption  is  more  common  among  extraverts  and  those  low  on conscientiousness  whereas  high
agreeableness  and  low  openness  to  experience  may  increase  odds  of reducing  alcohol  consumption  and
preferring  abstinence.

© 2015 Elsevier  Ireland  Ltd.  All  rights  reserved.
. Introduction

Heavy alcohol consumption is a major public health problem
World Health Organization, 2014), increasing the risk of car-
iovascular diseases, liver disease, certain cancers, mental health
roblems, and premature mortality (Rehm et al., 2009; Jemal et al.,
011). Understanding the determinants of harmful levels of alco-

ol intake is important if progress is to be made in modifying this
ehavior. While socioeconomic status and mental health are estab-

ished predictors, the role of other psychosocial factors has been

∗ Corresponding author at: Institute of Behavioural Sciences, University of
elsinki, P.O. Box 9, 00014 Finland. Tel.: +358 50 448 2041.

E-mail address: christian.hakulinen@helsinki.fi (C. Hakulinen).

ttp://dx.doi.org/10.1016/j.drugalcdep.2015.03.008
376-8716/© 2015 Elsevier Ireland Ltd. All rights reserved.
much less well explored. The extent to which alcohol consump-
tion is determined by personality has long been debated (Cloninger
et al., 1988; Tarter, 1988).

The Five-Factor Model, which consists of five higher-order
personality traits (extraversion, neuroticism, agreeableness, con-
scientiousness, and openness to experience), is recognized as
the most comprehensive conceptualization of personality struc-
ture (John et al., 2008). Extraversion refers to sociability, social
confidence, and sensitivity to positive emotions; neuroticism com-
prises low emotional stability, anxiety proneness, and sensitivity
to negative emotions; agreeableness reflects features such as

cooperativeness, kindness, and trust towards other people; con-
scientiousness is characterized by high self-control, flexibility, and
adherence to social norms; and openness to experience is denoted
by curiosity, broadmindedness, and creativity. In a meta-analysis

dx.doi.org/10.1016/j.drugalcdep.2015.03.008
http://www.sciencedirect.com/science/journal/03768716
http://www.elsevier.com/locate/drugalcdep
http://crossmark.crossref.org/dialog/?doi=10.1016/j.drugalcdep.2015.03.008&domain=pdf
mailto:christian.hakulinen@helsinki.fi
dx.doi.org/10.1016/j.drugalcdep.2015.03.008
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hat examined the cross-sectional association between the Big Five
ersonality traits and alcohol consumption in a total sample of
0 studies (7886 participants), alcohol consumption was  higher

n individuals with low conscientiousness, low agreeableness, and
igh neuroticism (Malouff et al., 2007). Another meta-analysis
f cross-sectional studies reported that individuals with alcohol-
elated substance disorder had higher levels of neuroticism and
ower levels of conscientiousness compared to controls (Kotov
t al., 2010). In addition, a meta-analysis investigating the asso-
iations between conscientiousness and health behaviors in a total
ample of 32,137 participants from 65 studies found low consci-
ntiousness to be associated with excessive alcohol use (Bogg and
oberts, 2004).

However, the interpretation of cross-sectional findings is not
traightforward because observed associations may  reflect both the
ffect of personality on alcohol use and the consequences of heavy
lcohol consumption to personality. To date, we are aware of only
wo studies that have examined associations between personality
nd alcohol use longitudinally. In the Midlife in the United States
tudy, higher neuroticism, higher extraversion, and lower agree-
bleness were associated with future alcohol problems (Turiano
t al., 2012). In addition, in the Minnesota Twin Family Study,
egative emotionality (i.e., high neuroticism) was associated with

ncreased risky alcohol use (Hicks et al., 2012). Thus, longitudi-
al evidence is currently limited to these two studies from United
tates, and the extent to which these associations are generalizable
emains unclear. Furthermore, there has been a lot of heterogene-
ty in the assessment of alcohol use in the published studies and
lso with the meta-analysis of published studies. For example, less
han half of the 20 studies in the meta-analysis by Malouff et al.
2007) utilized a direct assessment of alcohol consumption, with
he remainder using proxies such as alcohol-related problems.

To address these limitations and to clarify whether the five
ajor personality traits are, in fact, important determinants of alco-

ol consumption, we pooled data from eight prospective cohort
tudies for an individual participant meta-analysis. To the best of
ur knowledge, the current study is the largest meta-analysis of
ultiple personality traits and alcohol consumption.

. Materials and methods

.1. Population

We searched two data repositories, the Inter-University Consortium for Political
nd  Social Research (ICPSR; http://www.icpsr.umich.edu/icpsrweb/ICPSR/) and the
conomic and Social Data Service (http://ukdataservice.ac.uk/), to identify potential
arge-scale cohort studies on personality and alcohol consumption. In order to be
ncluded, the studies needed to be open access, have information on participant’s
lcohol consumption, have a large sample size (N > 1000), and have personality
easured using a 15-item or more comprehensive questionnaire based on the Five-

actor Model of personality. Eight cohort studies met  these criteria: the National
ongitudinal Study of Adolescent Health (Add Health), the German Socio-Economic
anel Study (GSOEP), the Household, Income and Labour Dynamics in Australia
HILDA) Survey, the Health and Retirement Study (HRS), the Midlife in the United
tates (MIDUS), the National Child Development Study (NCDS) the Wisconsin Lon-
itudinal Study graduate (WLSG) sample, and the Wisconsin Longitudinal Study
ibling (WLSS) sample. Unlike the other studies with alcohol consumption mea-
ured both at baseline and follow-up, Add Health and NCDS did not have follow-up
ata on alcohol consumption after the assessment of personality, and thus these
wo  cohort studies were included only in the cross-sectional analyses. Relevant
ocal ethics committees approved original data collection in these cohort studies.
ull  details of the included cohort studies and used measures can be found in the
upplementary Materials.

.2. Measures

The Five-Factor Model of personality traits were assessed with the following

tandardized questionnaire instruments: 20-item International Personality Item
ool measure was  used in Add Health (Donnellan et al., 2006); 15-item version of the
ig  Five Inventory (BFI) was used in GSOEP (John et al., 1991, 2008); 36-item inven-
ory based on the Saucier’s and Goldberg’s Big Five Markers Scale was used in HILDA
Saucier, 1994); 25-item questionnaire was  used in HRS and MIDUS (Lachman and
ependence 151 (2015) 110–114 111

Weaver, 1997); 50-item International Personality Item Pool questionnaire in NCDS
(Goldberg, 1999); and 29-item version of the BFI was used in WLSG and WLSS (John
et al., 1991, 2008).

In these studies, alcohol consumption at baseline and at follow-up was self-
reported with questions regarding the frequency and amount of alcohol used.
Exceptions were two studies where alcohol consumption was  determined on the
basis of self-reported frequency of drinking beer, wine, spirits, and cocktail drinks
(GSOEP), and on how many times participants used much larger amounts of alco-
hol than they intended (MIDUS). Participants were grouped into three categories:
abstinence; moderate consumption (women: 1–20 drinks per week; men: 1–27
drinks per week); and heavy consumption (women: more or equal than 21 drinks
per week; men: more or equal than 28 drinks per week). Alcohol consumption
was derived from interviews in HRS and from self-reported questionnaires in
other studies. Study covariates were derived from self-reported questionnaires
and  face-to-face interviews and included: sex, age, marital status (single, mar-
ried/cohabiting), race/ethnicity (0 = white, non-Hispanic; 1 = other), and educational
level (0 = primary education, 1 = secondary education, 3 = tertiary education).

2.3. Statistical analysis

In each study, cross-sectional and longitudinal associations between per-
sonality traits and alcohol use were summarized using multinomial regression
(0  = abstinence; 1 = moderate; 2 = heavy) where moderate alcohol consumption was
used as a reference category. Odds ratios (ORs) were calculated for standardized
personality scores (mean = 0, standard deviation [SD] = 1) and expressed as 1 SD
increase in personality trait of interest. All effect estimates were adjusted for sex, age
at  baseline, and ethnicity/nationality (0 = non-Hispanic Caucasians, i.e., the majority
in most cohort studies; 1 = other). Longitudinal analyses were further adjusted for
individual follow-up period in months. Standard errors in cohort studies based on
household sampling were calculated by using a robust estimator method to take
into account the non-independence of individuals from the same households. The
study-specific estimates were pooled by using random-effects meta-analysis. Het-
erogeneity in the effect sizes was examined using the I2 estimates. Meta-analysis
was performed with the ‘metan’ package of Stata, version 13.1, software (StataCorp
LP, College Station, Texas).

3. Results

3.1. Characteristics (Table 1)

The total analytical sample in the current study comprised
72,949 participants (age range 15–104, mean age 49.7 years, 54%
women). A total of 46,160 participants were included in the lon-
gitudinal analysis where the mean follow-up time was 5.5 years.
Across studies, between 13% and 76% of the participants reported
never using alcohol at the study baseline. The proportion of heavy
alcohol consumption ranged between 1% and 7% at baseline, and
1% and 6% at follow-up.

3.2. Cross-sectional and longitudinal associations between
personality and alcohol use (Fig. 1)

Compared to moderate consumption, heavy alcohol consump-
tion was  associated with higher extraversion (OR  1.14; 1.09–1.20)
and neuroticism (OR 1.20; 95% CI 1.06–1.37) and lower agreeable-
ness (OR 0.85; 95% CI 0.82–0.89) and conscientiousness (OR 0.89;
95% CI 0.83–0.96). Abstinence was  associated with lower extraver-
sion (OR 0.86; 95% CI 0.81–0.92) and openness to experience (OR
0.88; 95% CI 0.84–0.93) and higher agreeableness (OR 1.08; 95%
CI 1.02–1.15). There was  significant heterogeneity across stud-
ies in the associations between neuroticism, conscientiousness,
and heavy drinking (I2 = 81%; I2 = 53%; respectively). Study-specific
cross-sectional associations are shown in Supplementary Figs. 1
and 2.

In longitudinal analysis, higher extraversion (OR 1.14; 95% CI
1.01–1.29) and openness to experience (OR 1.07; 95% CI 1.00–1.13)
was related to higher likelihood of transition from moderate
to heavy consumption. Lower extraversion (OR 0.86; 95% CI

0.81–0.92), higher neuroticism (OR 1.07; 95% 1.00–1.13), higher
agreeableness (OR 1.09; 95% CI 1.02–1.15), and lower conscien-
tiousness (OR 0.89; 95% CI 0.79–1.00) were associated with higher
likelihood of transition from moderate consumption to abstinence.

http://www.icpsr.umich.edu/icpsrweb/ICPSR/
http://ukdataservice.ac.uk/
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Table 1
Descriptive characteristics of the eight cohort studies.

Add Health GSOEP HILDA HRS MIDUS NCDS WLSG WLSS

Country US Germany Australia US US UK US US
Number of participants

Baseline 4949 18,155 11,016 13,871 6186 8697 6658 3417
Longitudinal – 12,542 8412 12,579 4273 – 5692 2662

Age  29.0 (1.8) 47.4 (17.3) 43.8 (17.9) 67.3 (10.4) 46.8 (12.9) 50.3 (0.5) 54.1 (0.5) 53.2 (7.4)
Sex

Men  45.7 (2260) 47.7 (8653) 46.8 (5153) 40.8 (5653) 47.6 (2946) 48.2 (4196) 46.1 (3070) 46.9 (1603)
Women  54.3 (2689) 52.3 (9502) 53.2 (5863) 59.2 (8218) 52.4 (3240) 51.8 (4501) 53.9 (3588) 53.1 (1814)

Education
Primary 33.4 (1651) 16.3 (2800) 34.6 (3808) 18.6 (2571) 8.6 (528) 18.5 (1606) – 5.2 (176)
Secondary 53.6 (2651) 61.2 (10,525) 44.4 (4886) 55.3 (7656) 59.3 (3662) 61.5 (5345) 72.1 (4799) 64.2 (2194)
Tertiary 13.1 (647) 22.5 (3878) 21.1 (2322) 26.2 (3629) 32.1 (1983) 20.1 (1745) 27.9 (1859) 30.6 (1047)

Nationality/ethnicity
Majority 72.1 (3568) 93.0 (16,881) 79.2 (8730) 78.0 (10,821) 89.0 (5508) 98.0 (8521) 100.0 (6658) 100.0 (3417)
Minority 27.9 (1381) 7.0 (1274) 20.8 (2286) 22.0 (3050) 11.0 (678) 2.0 (176) – –

Marital status
Married/cohabiting 41.6 (2057) 60.0 (10,902) 59.4 (6541) 64.0 (8872) 67.7 (4187) 69.8 (6072) 83.1 (5532) 80.6 (2754)
Single 58.4 (2892) 40.0 (7253) 40.6 (4475) 36.0 (4996) 32.3 (1996) 30.2 (2625) 16.9 (1125) 19.4 (663)

Follow-up time (months) – 48.1 (1.6) 48.0 (1.3) 35.3 (16.0) 107.5 (6.3) – 134.0 (4.2) 136.2 (6.3)
Baseline alcohol use

Abstinence 41.0 (2028) 13.5 (2442) 39.8 (4385) 66.6 (9235) 75.9 (4697) 17.5 (1519) 45.2 (3011) 43.9 (1500)
Moderate 56.2 (2781) 80.0 (14,530) 54.5 (6006) 31.7 (4401) 21.8 (1349) 75.1 (6532) 54.0 (3596) 55.1 (1882)
Heavy 2.8 (140) 6.5 (1183) 5.7 (625) 1.7 (235) 2.3 (140) 7.4 (646) 0.8 (51) 1.0 (35)

Follow-up alcohol use
Abstinence – 14.2 (1781) 37.7 (3407) 65.9 (8285) 45.6 (1947) – 29.8 (1698) 28.4 (757)
Moderate – 79.5 (9996) 56.7 (5124) 32.7 (4116) 52.7 (2252) – 68.8 (3914) 70.7 (1883)
Heavy – 6.3 (791) 5.7 (512) 1.4 (178) 1.7 (74) – 1.4 (80) 0.8 (22)

Note: Values are means (and standard deviations) or percentages (and number of participants). Because of missing data in covariates, numbers of covariate frequencies may
not  add up to the total number of participants with personality and baseline smoking data.
Add Health, National Longitudinal Study of Adolescent Health; BHPS, British Household Panel Survey; GSOEP, German Socio-Economic Panel Study; HILDA, Household, Income
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eterogeneity across studies was not statistically significant for
ssociations between personality and increase or decrease of alco-
ol use. Study-specific longitudinal associations are shown in
upplement Figs. 3 and 4.

Fig. 1 shows that the strength of the associations between
ersonality and alcohol consumption did not differ between cross-
ectional and longitudinal analyses. However, only extraversion
as consistently associated with alcohol consumption in cross-

ectional and longitudinal analyses, whereas higher agreeableness
nd lower openness to experience were consistently associated
ith abstinence and transition from moderate alcohol consump-

ion from abstinence. In addition, lower conscientiousness was
ssociated with heavy drinking and transition from moderate to
eavy consumption.

.3. Sub-group analyses

Planned sub-group analyses between personality traits and
lcohol consumption at the baseline are presented in Supplemen-
ary Tables 1 and 2. The cross-sectional association between low
onscientiousness and heavy alcohol use was observed only among
articipants who were married (OR 0.82; 95% 0.72–0.92) but this
ifference was not observed in longitudinal analysis. Age, sex,
ducation, marital status, and race/ethnicity were not sources of
eterogeneity in the cross-sectional or in the longitudinal (Supple-
entary Tables 3 and 4) sub-group analyses.

. Discussion

The main finding of this individual-participant meta-analysis

f over 70,000 participants from eight cohort studies was that
igher extraversion and lower conscientiousness were associated
ith increased risk of transitioning from moderate to heavy alco-
ol consumption over time, whereas higher neuroticism and lower
n the United States; NCDS, National Child Development Study; WLSG, Wisconsin
e.

agreeableness were associated with heavy alcohol consumption
only in cross-sectional analysis. Alcohol abstinence was  associated
with lower extraversion, higher neuroticism, higher agreeableness,
and lower openness. Except for neuroticism, these associations
were replicated in longitudinal analysis of transitioning from mod-
erate consumption to abstinence.

Current study is the largest meta-analysis of multiple personal-
ity traits and alcohol consumption and the results from the current
study are in agreement with some but not all of the findings in
previous studies. As in our meta-analysis, low conscientiousness,
low agreeableness, and high neuroticism have been previously
associated with higher alcohol consumption (Malouff et al., 2007).
In clinical populations, higher neuroticism and lower conscien-
tiousness have been associated with alcohol related substance
disorders (Kotov et al., 2010). Whereas our findings and some pre-
vious individual studies have found an association between higher
extraversion and alcohol consumption (Turiano et al., 2012; Cheng
and Furnham, 2013), this association has not been confirmed in pre-
vious smaller-scale meta-analyses (Malouff et al., 2007; Kotov et al.,
2010). In previous single studies, high extraversion, high neuroti-
cism, and low agreeableness having been found to predict increase
in alcohol consumption (Turiano et al., 2012; Hicks et al., 2012).
However, our study indicates that high neuroticism may not be a
risk factor for future risky alcohol use.

We  also found that personality traits were associated with absti-
nence from alcohol at baseline and in the longitudinal analysis, a
transition from moderate alcohol consumption to abstinence. To
our knowledge, this is the first large-scale study where the role of
personality in abstinence from alcohol has been examined. Indi-
viduals who  do not drink alcohol are a mixed group of people

including lifetime abstainers and individuals who  do not drink
alcohol due to ill health or previous alcohol related problems. Non-
drinking and heavy drinking have been associated with sickness
absence (Vahtera et al., 2002) and mortality (Ronksley et al., 2011).
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Fig. 1. Associations between the Five-Factor Model personality traits and (a) heavy alcohol consumption in baseline, (b) transition from moderate to heavy alcohol consump-
tion,  (c) abstinence in baseline, and (d) transition from moderate alcohol consumption to abstinence. Values are odds ratios per 1 standard deviation increment in personality
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rait.  I2 indicates the degree of heterogeneity in effect size across studies, and p(I2)
tudy-specific results.

n addition, a recent large-scale study (n = 140,000) showed that
on-drinkers and heavy drinkers were more likely to report work-
elated stress when compared to moderate drinkers (Heikkilä et al.,
012). In future studies on personality and alcohol use, it is impor-
ant to differentiate non-drinkers from moderate drinkers.

The mechanisms underlying the association between personal-
ty an alcohol use are not known. High extraversion is related to
ensation seeking and sociability, which might explain the consis-
ent association between extraversion and alcohol consumption.
specially among young adults and students, drinking is also a
ocial activity (Wicki et al., 2010), and thus, it is possible that
ndividuals with higher extraversion might consume more alcohol
ecause they have more social interaction with other people. How-
ver, it is noteworthy that in this study the association between
xtraversion and alcohol use was similar among the younger and
lder participants.

Previous studies suggest that conscientiousness, which reflects
elf-control and capacity for long-term planning, might be the
ost important health-related personality trait (Bogg and Roberts,
004). Low conscientiousness has been associated for example with
besity (Jokela et al., 2013a), diabetes (Jokela et al., 2014a), car-
iovascular disease and stroke (Jokela et al., 2014b), and all-cause
ortality (Jokela et al., 2013b). Current results confirming that low
 the statistical significance for the heterogeneity. See Supplementary Figs. 1–4 for

conscientiousness was also related to risky alcohol use at baseline
and predicted onset of risky use at follow-up suggest that alcohol
consumption might be one of the pathways between personality
trait conscientiousness and health.

Cross-sectional subgroup analyses suggested that marital sta-
tus might modify the association between low conscientiousness
and heavy alcohol consumption. This difference was, however, not
found in the longitudinal analysis. Other study covariates, i.e., age,
sex, education, and race/ethnicity, did not further explain the het-
erogeneity that was  observed in the cross-sectional findings. It is
likely there are many socio-cultural and biological factors – which
were not able to measure in the current study – that could explain
heterogeneity across studies. Thus, further research is needed to
identify these factors.

There are some effective ways to reduce alcohol consumption
such as behavior counseling (Jonas et al., 2012), brief interven-
tions (Moyer et al., 2002), and E-self-help interventions (Riper et al.,
2011). It has also been shown that interventions targeted at indi-
viduals who  display high amount of behavioral, emotional, and

cognitive dispositions related to neuroticism are effective at least
in adolescents in preventing and reducing problematic drinking
(Conrod et al., 2011). The extent to which it could be useful to design
such intervention programs also to adults is unclear. The present
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ndings suggest that it could be important to investigate whether
urrent interventions programs would benefit from inclusion of
ersonality.

.1. Strengths and limitations

To the best of our knowledge, the current study is the largest
eta-analysis to date of multiple personality traits and alcohol con-

umption. The examination of longitudinal associations between
ersonality and changes in alcohol consumption is rare. As raw
ata were available at the level of the individual and not the study,
ublication bias was minimized. Limitation of the current study is
hat alcohol consumption was self-reported, and it is not known
hether personality traits affect the accuracy and truthfulness of

lcohol self-reports.

.2. Conclusions

This individual-participant meta-analysis of over 72,949 indi-
iduals from the USA, UK, Germany, and Australia showed
xtraversion and low conscientiousness to be consistently asso-
iated with increased probability of risky alcohol consumption,
hereas high agreeableness and low openness to experience were

elated to abstinence and decrease in alcohol consumption.
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