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Examining price promotions, venue and place of residence as predictors of alcohol
consumption

ABSTRACT
Purpose — The purpose of this study was to understand the effect of price promotions, venue
and place of residence on low-risk, risky and high-risk alcohol consumption behaviour of
young women between 18 and 24 years of age who attend university in Australia, Wales and
Germany.
Methodology — Our quantitative, self-administered questionnaire collected data from a
convenience sample of three universities in three OECD countries with high alcohol
consumption being: a regional Australian university (n = 305), a city Welsh university (n =
354) and a rural German university (n = 325).
Findings — First, the multinomial logistic regression results revealed that price promotions
and venue influenced alcohol consumption in Wales alone while place of residence influenced
alcohol consumption in Australia; however, price promotions, venue and place of residence
had no effect on young women attending university in Germany. Second, the binomial
logistic regression results for Wales reported a sensitivity to price promotions for all three
alcohol consumption risk classifications; however, location was of little consequence to risky
drinkers when compared to high risk drinkers. For Australia, the place of residence did not
influence alcohol consumption for both risky and high-risk drinkers.
Value — The value of our study lies in the examination of three levels of alcohol
consumption — low-risk, risky and high-risk — for the same cohort across three countries
using the same test instrument and standard alcohol consumption metrics. As such, our study
provides a more meaningful macro view of alcohol consumption; thus has the capacity to
contribute to effectual intervention strategies.
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Introduction
The application of marketing theory to social causes, such as binge drinking, has the
potential to bring about benefits to the quality of people‘s lives and society as a whole
(Andreasen, 2006; Bagozzi, 1975; Donovan, 2011; Kotler and Zaltman, 1971). Today, binge
drinking among young women is one of the public health issues dominating social marketing.
The adverse consequences of excessive alcohol consumption are widespread with
repercussions not only for the individual but for society at large (Rehm et al., 2009; World
Health Organisation (WHO), 2011). Drinking cultures, levels and patterns of alcohol related
problems vary across countries (Plant et al., 2009). For example, in Australia nearly 25% of
the general population are likely to develop some form of drinking problem during their lives
(O‘Brien, 2010). Alcohol misuse is one of the leading preventable causes of death (Courtney
and Polich, 2009) with alcohol abuse costing billions of dollars each year in health services
worldwide (Collins and Lapsley, 2008; McDonald and Webster, 2010). Along with health
problems, alcohol abuse can lead to negative consequences such as assaults, accidental
injuries, aggression, legal problems, hospitalisations, drink driving, vandalism, suicide and
other social problems (Chatterji et al., 2004; Kraus et al., 2009; Rehm et al., 2009; WHO,
2011).
Research tells us that risky alcohol consumption is prominent among three cohorts,
namely a) young adults between the ages of 18 and 24 years; b) university students; and c)
young women (Australian Institute of Health and Welfare (AIHW), 2004, 2005; Chikritzhs et
al., 2003; Leung, 2003; Wechsler et al., 2003; WHO, 2011). Our study amalgamates these
cohorts, focusing on alcohol consumption among young women between the ages of 18 and
24 years who attend university.
The literature suggests that alcohol has emerged as a serious public health issue in
many countries. Consequently, a large number of alcohol-related studies are available that
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address the complex network of causes and inferences. Despite this plethora of research,
drawing meaningful conclusions about specific groups or cohorts from various countries is
problematic due to variations in sampling and use of different test instruments. As a
consequence, a meaningful picture of alcohol consumption among young women who attend
university has not been forthcoming in the literature. The research to date has also centred on
the misuse of alcohol. This being the case, our study sought to understand the alcohol
consumption behaviour by sampling a specific cohort (young women between the ages of 18
and 24 years who attend university) using the same test instrument across three countries,
comparing and contrasting those who engage in low-risk, risky and high-risk alcohol
consumption. In particular, our social marketing study examined the effect of price
promotions, venue and place of residence on the alcohol consumption behaviour of this
cohort.
Women‘s drinking behaviour emerged as an issue in the 1980‘s (Beckwith, 1987) and
is problematic among female university students (Gutgesell et al., 2003). Women are
considered more susceptible to alcohol-related harm than men which can be attributed to
biological/physical differences (Bongers et al., 1998; Zamboanga and Ham, 2008; Yeh et al.,
2006). It has been noted that women suffer the risk of health problems such as breast cancer,
infertility, complications with pregnancies, diabetes, heart disease and liver disease with
alcohol abuse (Blume and Resor, 2007).
The three countries of interest are Australia, Wales and Germany. Australia is one of
the Top 30 alcohol consuming countries in terms of overall per capita consumption
(Preventative Health Taskforce, 2008). Australian women over 15 years of age who engage
in heavy episodic drinking total 2.6% of the population (WHO, 2011) and while the national
legal minimum age for alcohol sales and consumption is 18 years (WHO, 2011), alcohol
consumption is known to begin much earlier (AIHW, 2008).
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In Wales, 9% of women drink either every day or most days, and around 4,500
females are admitted to hospital each year for reasons related to alcohol (Gartner et al., 2009).
Drinking in Wales commences in the early teenage years with Moore et al. (2010) reporting
that Wales is in the Top 13 countries for weekly drinking at the early age of 11 years.
Women‘s alcohol consumption has become an area of concern in Wales that is thought to be
influenced by social changes including wider acceptance or public drunkenness of women and
the growing affordability of alcohol (Alcohol Concern Factsheet, 2009). Alcohol dependence
is most prevalent amongst Welsh students (IAS Factsheet, 2010) with the national legal
minimum age is 16, as it is in Germany.
Germany is the fifth heaviest alcohol drinking nation in Europe, with alcohol highly
accessible across a wide variety of retail outlets (Health, 2006). Social marketing campaigns
aimed at alcohol misuse have met with limited success in Germany (Wettstein et al., 2012).
Similar to Wales, the legal minimum age of alcohol consumption is 16 (WHO, 2011),
however drinking starts at an early age with 7% of the 12 to 14 years old drinking weekly
(Fritzsche, 2007). Women over 15 years of age who were identified as heavy episodic
drinkers total 2.2% of the population (WHO, 2011), slightly less than in Australia. Australia,
Germany and Wales have no legally binding regulations on alcohol sponsorship, however all
three countries regulate alcohol advertising (WHO, 2011).
This paper is structured in the following manner. A review of the relevant literature is
provided and hypotheses stated. Next, the method which included a self-administered
quantitative survey is detailed and the results of the logistic regression are reported. Finally,
conclusions are drawn, implications outlined, limitations noted and future research is
suggested.

Social marketing
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What social marketing is, the goals it seeks to achieve, possible approaches and where
its parameters lay are at present the focus of much dialogue, debate and deliberation (see
Andreasen and Kotler, 2007; Donovan, 2011; Hastings, 2012; Hastings and Angus, 2011;
Kotler and Zaltmann, 1971; Lefebvre, 201; Spotswood et al., 2012). The selling of
commercial products and services and the marketing of healthier behaviours have much in
common; however there are also many differences (Meffert et al., 2008). Bruhn (2007) and
Kannengieer and Schnee (2007) identify that the key difference between social marketing and
other areas of marketing is the underlying motivation. The social marketer‘s objective focuses
on social welfare whereas for all others, the marketer‘s objective is the wellbeing of the
organisation in terms of sales, profits, donations or image. Social welfare underpins social
marketing and, while focused on the wants, needs, aspirations, lifestyle and freedom of choice
of people, it seeks to generate aggregated behaviour change (Lefebvre, 2011). Social
marketing is often more complex than commercial and not-for-profit marketing and involves
more than mass media or public education campaigns (Grier and Bryant, 2005), however
there remains no universally agreed definition of social marketing (McDermott et al., 2005).
The origin of social marketing stems from the discipline of commercial marketing.
Wiebe (1952) wondered whether brotherhood could be sold in the same way as soap and he
reached the conclusion that society‘s aspirations would be able to benefit from applying
commercial marketing methods. Behavioural change is the measure of success in any social
marketing (Andreasen, 2002; Donovan, 2011) irrespective of whether the change is a result of
an upstream approach, a downstream approach or a hybrid of both approaches that takes
advantage of their symbiotic interplay (Hoek and Jones, 2011). In order to change behaviour,
knowledge of the current misbehaviour is an essential platform. As such, this study sought to
investigate the effect of price promotions, venue and place of residence on low-risk, risky and
high-risk alcohol consumption. Literature pertaining to each is discussed next.
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Price promotions and alcohol consumption
Studies have shown that price promotions can encourage alcohol consumption (Elder
et al., 2010; Skidmore and Murphy, 2011; WHO, 2011). Simply put, the fundamentals of
economics apply in that the Law of Demand is operating (Marshall, 1920) with a consistent
inverse relationship between price promotions and alcohol consumption that is apparent over
time and across countries, irrespective of study design and analytical approach (Elder et al.,
2010; Rabinovich et al., 2009). Indeed, this evidence underpinned the Australian Federal
Government‘s 2008 ‗Alcopops‘ tax legislation that saw standard drink consumption per week
reduced by 720,000 less standard drinks within 12 months (Roxon, 2009).
The level of alcohol consumption is influenced by alcohol price promotions and linked
to this is personal income. Research tells us that higher levels of spending money (or
disposable income) that is available to university students is associated with higher levels of
alcohol consumption and also with university students‘ experiences with alcohol-related
consequences from their own drinking behaviour (Martin et al., 2009). However, having more
spending money could also lead to the consumption of more expensive alcohol rather than
higher levels of alcohol consumption (Delaney et al., 2007). The previous studies therefore
reveal mixed outcomes regarding the relationship between quality of alcohol, price
promotions of alcohol and alcohol consumption. As part of an intervention strategy, the
literature suggests that restricting alcohol price promotions, such as discounts and multi-buys,
will effectively reduce the level of alcohol consumption (Collins and Lapsley, 2008).
Overall, previous research has established that riskier levels of alcohol consumption
are linked to price promotions. Thus, this study of three classifications of alcohol
consumption of young women from universities in Australia, Wales and Germany proposes
that price promotions or discounts are correlated to levels of alcohol consumption. Drawing
7

from the literature, it is hypothesised that price promotions result in high risk and risky
alcohol consumption while the absence of price promotions results in low risk alcohol
consumption. Formally stated:
H1: Price promotion is a significant predictor in differentiating between low-risk,
risky and high-risk alcohol consumers.

Venue and alcohol consumption
Research indicates that the venue in which alcohol is consumed influences
consumption (Holloway et al., 2009; Hughes et al., 2011; WHO, 2011); however the
relationship between venue and alcohol consumption is complex (Hughes et al., 2011).
Australian data indicates there is a tendency to consume alcohol in an individual‘s own home
(80.5% of Australian drinkers) (AIHW, 2008). Other popular locations include a friend‘s
house (52.6%), licensed premises (50.3%), restaurants/cafés (50.3%) and private parties
(AIHW, 2008).
Alcohol consumption venues tend to vary with age. Australian data indicates that
younger drinkers (aged 14–19 years) are more likely to consume alcohol at private parties
(AIHW, 2008). In comparison, people aged 20–29 years are more likely to consume alcohol
at licensed premises and in their own home, while people over the age of 29 tend to consume
alcohol primarily in their own home (AIHW, 2008).
Trends associated with age and venues for alcohol consumption are also evident in
other countries. Research conducted by Clapp et al., (2006) found that more alcohol was
consumed at private parties with both under age and legal age drinkers‘ last drinking event
being at a party rather than a bar. Individuals of legal drinking age distributed their alcohol
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consumption more equally between parties and bars when compared to underage drinkers
(Clapp et al., 2006).
Gender differences are also evident in relation to alcohol consumption at various
venues. For example, women are less likely to consume alcohol in pubs compared to men
(Holloway et al., 2009). Women tended to drink in restaurants or friends‘ and family‘s homes
with the preferred venue being their own home (AIHW, 2008; Holloway et al., 2009).
Younger and urban women tended to drink in more public locations such as pubs, hotels and
restaurants in comparison to their older, rural counterparts (Holloway et al., 2009).
Preferred drinking venue has been linked to a variety of drinking outcomes. People
who consume most of their alcohol in bars plus other locations (termed ‗bar plus‘ drinkers)
are more likely to be involved in drinking rituals, arguments and fights and are more likely to
drink drive (Nyaronga et al., 2009). For university students in Canada and Poland, venue has
also been linked to the amount of alcohol consumed and different drinking experiences
(Siemieniako et al., 2010). The family home tended to be associated with lower levels of
drinking and initiation to alcohol (that is, having the first drink of alcohol supervised in the
family home) while residential halls had a social context that supported binge drinking,
including intensive social interactions, a larger variety of occasions to consume alcohol and
greater peer pressure (Siemieniako et al., 2010). Location was associated with different
drinking behaviours; for example, drinking at pubs was associated with chatting with friends
and relaxing while alcohol served at nightclubs was perceived as a social lubricant to meet
new people (Siemieniako et al., 2010).
The extant literature indicates that the relationship between venue and drinking
behaviour is not country specific. A Californian study found that university students tended to
consume the most alcohol at off-campus parties, then progress to bars/restaurants,
fraternity/sorority parties, outdoor settings, residential hall parties and campus events
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(Paschall and Saltz, 2007). The relative risk of intoxication is linked to venue with a New
Zealand study of university students who reside in residential halls tending to consume
alcohol in public environments, and when in such venues were more likely to drink to
intoxication (Kypiri et al., 2007).
Overall, previous research from around the world has established that the venue where
alcohol is consumed is correlated with levels of alcohol consumption. This being the case, our
study of low-risk, risky and high-risk alcohol consumption among young women in
universities in Australia, Wales and Germany hypothesises that the more risky levels of
alcohol consumption will take place in public venues. Similarly, low-risk alcohol
consumption is more prevalent in private venues. Formally stated, we hypothesise that:
H2: Venue is a significant predictor in differentiating between low-risk, risky and
high-risk alcohol consumers.

Place of residence and alcohol consumption
Finally, place of residence is related to alcohol consumption (O‘Hara et al., 2007).
University students who continue to live in the parental home are less likely to engage in
excessive drinking (Dowdall and Wechsler, 2002; Shim and Maggs, 2005; Siemieniako et al.,
2010; White et al., 2008). One explanation for this may be that students living at home are
subject to a higher level of parental monitoring. Siemieniako and colleagues (2010) also
suggest that the more homogeneous nature of the population in student resident halls or
houses is conducive to higher levels of drinking, while students living in the family home are
exposed to a wider and more varied range of influences. The transition from high school to
university is less stressful for students who continue to live at home; with students moving
away from home experiencing stress in establishing their identity in a new and unfamiliar

10

situation. Subsequently, this stress may lead to an increase in their likelihood to drink in order
to cope with this pressure or to fit in with their new peer group (White et al., 2008)
Alcohol consumption studies have examined differences between students who live
off-campus versus those who live on-campus. Students living off campus, but not with
parents, consume more alcohol than those living on campus, where alcohol was not permitted
within halls of residence (Brunt and Rhee, 2008). It is likely that students who are already
heavy drinkers would not choose a residence of this type. Furthermore, off-campus students
to be more likely than those residing on campus to engage in drink-driving behaviour (Sun
and Longazel 2008); with heavier drinkers tending to live independently in on-campus
university accommodation (Woods et al., 2009).
Different types of university accommodation have also been associated with variations
in drinking behaviours. Students living in fraternity or sorority houses are more likely to be
binge drinkers (Wechsler et al., 2000), partly due to the fact that those who are already heavy
drinkers are more likely to join fraternities (DeSimone, 2007). Park and colleagues (2009)
found that fraternity membership also led to greater increases in drinking as students
progressed through college. Comparing residence halls and fraternity houses, these authors
also found differences at the individual living unit level. They suggest that the reputation of a
particular hall or house as a heavy drinking environment may influence incoming students
who were already drinkers to list it as one of their accommodation preferences.
A link between place of residence and alcohol consumption in other types of student
residence is also evident, however the extant literature is predominantly from the United
States. Fromme and colleagues (2008) found heavier drinkers were more likely to choose to
live in private dormitories, where there were fewer resident assistants, than in university
dormitories. Zamboanga et al. (2009) found that students living in residential halls were more
likely to engage in hazardous drinking, and had more positive attitudes toward alcohol (such
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as enhancing sociability), than those in house-style residences. So apparent is the link to place
of residence, that environmental management intervention strategies have been successful in
changing perceptions and decreasing police-reported incidents in United States college
campuses (Wood et al., 2009).
Overall, there is compelling evidence that the university student‘s place of residence is
linked to their levels of alcohol consumption. In line with previous studies, this study
hypothesises that those independently living 18–24 year old women attending university in
Australia, Wales and Germany will consume more alcohol than their counterparts who live in
dependent residences such as the family home. Thus:
H3: Place of residence is a significant predictor in differentiating between low-risk,
risky and high-risk alcohol consumers.

Method
The self-administered, paper-based questionnaire for this research was refined with
assistance from an expert panel (n = 6) who assisted with item wording, scaling and
questionnaire layout. Additionally, a pilot testing phase (n = 45) was undertaken with
respondents on the campus of the Australian university, with the data assisting with
questionnaire design and facilitating some preliminary assessment of the scales. Data was
collected from 18–24 year old female university students at a regional Australian university, a
Welsh city university and a rural German university. The participating universities were
selected via a convenience sample and the countries chosen were those identified by the
OECD (2011) as having high levels of alcohol consumption. Ethics approval was granted at
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the Australian and Welsh universities with the participating German university not requiring
such clearance for the conduct of research.
To alleviate bias in the reporting of alcohol consumption a standard drinks table
developed by the Australian Government‘s National Health and Medical Research Council
(NHMRC) (2001) was included and participants were instructed not to discuss their answers
with others while completing the survey. Following provision of an information sheet and
obtaining informed consent from the participants, quota sampling was used to ensure data
from each age from 18–24 years was equally represented with data collected by positioning
data collectors on campus at various days, times, and campus locations. Due to the way the
survey was administered, with a combination of respondents being intercepted and others
approaching data collectors it was difficult to obtain accurate response rate calculations at all
universities. However, for the Australian university, a response rate of 92.7% was recorded.
Our study is similar to others in that collecting self-reported alcohol consumption was
the only means by which to gather the data (Harrell, 1997). Indeed, research by Brener, Billy
and Grady (2003), Cooper et al. (1981) and Dufour (1999) have demonstrated that selfreported methods for alcohol consumption are both accurate and reliable. In our study,
respondents were classified as low-risk, risky and high-risk in terms of their self-reported
alcohol consumption using the Australian Alcohol Guidelines developed by the NHMRC
(2001) and which were used in the Australian National Drug Strategy Household Survey
(AIHW, 2005) and while recently succeeded by new guidelines, it was current at the time of
data collection. Specifically, low-risk alcohol consumption is four or less drinks in one
session; risky alcohol consumption is five to six drinks in one session; and high risk alcohol
consumption is seven or more drinks in one session (AIHW, 2005).
In terms of the Australian sample (n = 305), the alcohol consumption of 122 (40.0%)
respondents were classified as low-risk; with 75 (24.6%) deemed risky; and 108 (35.4%) as
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high-risk. For the German sample (n = 325), a total of 195 (60.0%) respondents were
classified as low-risk, while 77 (23.7%) were regarded as risky and 53 (16.3%) high-risk in
terms of their alcohol consumption. For the Welsh sample (n = 354), 131 (37.0%) were
classified as low-risk, 167 (47.2%) risky, while the remaining 56 (15.8%) fell into the highrisk category.
Regarding place of residence, respondents were asked ‘during the semester where do
you live?‘. Responses were collapsed into two response categories — dependent (for example,
‗in parents‘ house‘) or independent (for example, ‗university accommodation‘). Australian
respondents were relatively equal in their place of residence (dependent = 156; independent =
149); while independent living arrangements were predominant among the German
(dependent = 67; independent = 253) and Welsh respondents (dependent = 28; independent =
324).
Venues where alcohol was consumed were organised into private (for example, ‗at a
friend‘s house‘) and public (for example, ‗at a night club‘) settings. Respondents were asked
‘where were you when the greatest number of drinks was consumed in the past month?’. Of
those who provided a response, Australian respondents were also relatively equal in terms of
their venue of alcohol consumption (private = 131; public = 135); while German (private =
129; public = 180) and Welsh respondents (private=100; public = 238) reported a proclivity
for public venues over private venues.
Price promotions was measured with 4 items on a 7-point semantic scale rating from 1
= strongly disagree to 7 = strongly agree. The four items were: a) ‘I am more likely to buy
alcohol that is on special via a price promotions reduction’; b) ‘I am more likely to buy
alcohol that is on a quantity special for example buy two for $50 or four for $10’; c) ‘I buy
more alcohol when it is on special than when it is a normal price promotions’; and d) ‘I buy
alcohol at more than one store to take advantage of low price promotions’. Factor analysis
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confirmed the scale items and a composite variable comprising these four price promotions
items was created with Australian loadings ranging from 0.65 to 0.80 (α = 0.69); Welsh
loadings from 0.66 to 0.82 (α = 0.77) and German loadings from 0.67 to 0.75 (α = 0.70).
Multicollineary was assessed in accordance with Tabachnick and Fidell (2007) with no
violations apparent.
For this research logistic regression was used. Logistic regression is a data analysis
technique that allows researchers to predict group membership from any mix of continuous,
discrete and dichotomous variables (Tabachnick and Fidell, 2007). Logistic regression
techniques do not require each group to be equal in size (Tabachnick and Fidell, 2007). There
were no violations of the assumptions of this technique for this study. First, multinomial
logistic regression was conducted as there were three groups of alcohol consumption. Second,
a series of binary logistic regressions, which typically follows multinomial logistic regression,
was conducted with the aim of identifying the salient variables that differentiate between
various combinations of the different alcohol consumption groups (Menard, 1995). Results of
the multinominal and subsequent binary logistic regressions are shown in Table 1.

TAKE IN TABLE 1 ABOUT HERE
Results
Multinomial logistic regression
Multinomial logistic regression firstly determined if price promotions, venue and
place of residence were significant predictors in differentiating between the three categories
of alcohol consumption, namely low-risk, risky and high-risk. Analysis found that the model
was significant for the Australian data (χ² = 13.45, p < 0.05) and the data from Wales (χ² =
78.12, p < 0.05); however this was not the case for the German data (χ² = 5.60, p > 0.05)
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indicting at this initial stage that other factors outside of those measured influence alcohol
consumption.
The likelihood-ratio tests ensued to assess if the independent variables contribute to
the model, thus could discriminate between the three low-risk, risky and high-risk alcohol
consumption. For the Australian data, the likelihood-ratio tests found support for the role of
place of residence as a significant predictor of alcohol consumption (χ² = 8.64, p < 0.05).
There was no support for price promotions (χ² = 2.92, p > 0.05) and venue (χ² = 2.13, p >
0.05) as significant predictors of alcohol consumption in Australia. Next, the data from Wales
was analysed with the likelihood-ratio tests reporting that price promotions (χ² = 55.15, p <
0.05) and venue (χ² = 14.46, p < 0.05) were significant predictors of alcohol consumption
while place of residence was not (χ² = 0.46, p > 0.05). Interestingly, this is the opposite of
what was found for the Australian cohort. Ratifying the initial multinomial logistic findings,
the German data reported no support for price promotions (χ² = 3.63, p > 0.05), venue (χ² =
0.72, p > 0.05) or place of residence (χ² =1.67, p > 0.05) as significant predictors of alcohol
consumption.
Typically, a series of binary logistic regressions follow multinomial logistic
regression. For this research, this involved performing three separate analyses on the various
combinations of the alcohol consumption across the three countries—namely low-risk versus
risky alcohol consumption, low-risk versus high-risk alcohol consumption and risky versus
high-risk alcohol consumption. The findings of the binary logistic regressions for each
country are reported next.

Binary logistic regression — Australian data
Commencing with the Australian data, the first binary logistic regression, low-risk
versus risky alcohol consumption (n = 179) found that the independent variables as a set

16

reliably distinguished between the two groups (χ² = 9.68, p < 0.05). Nagelkerke‘s R² statistic
= 0.07 indicates a very low relationship between the independent variables. The Wald
criterion confirms that place of residence (z = 6.22, p < 0.05) is the only significant predictor
for this binary.
The second binary logistic regression compares low-risk alcohol consumption to highrisk alcohol consumption (n = 194) finding that independent variables as a set reliably
distinguished between the two groups (χ² = 9.43, p < 0.05). Nagelkerke‘s R² statistic = 0.06
indicates a very low relationship between the independent variables and grouping variables.
The Wald criterion confirms that place of residence (z = 5.66, p < 0.05) was the only
significant predictor for this binary.
The third binary logistic regression compared risky alcohol consumption to high-risk
alcohol consumption (n = 159) finding that independent variables as a set did not reliably
distinguish between the two groups (χ² = 0.34, p > 0.05) with no relationship found between
the independent variables and the grouping variable (Nagelkerke‘s R² statistic = 0.00). The
Wald criterion confirms there was no significant predictors for this binary.

Binary logistic regression — Welsh data
For the Welsh data, the first binary logistic regression of low-risk versus risky alcohol
consumption (n = 286) found that the independent variables as a set reliably distinguished
between the two groups (χ² = 45.32, p < 0.05). Nagelkerke‘s R² statistic = 0.20 indicates a
weak relationship between the independent variables and the grouping variable. Furthermore,
the Wald criterion confirms that price promotions (z = 26.76, p < 0.05) and venue (z = 9.54, p
< 0.05) were significant predictors of alcohol consumption for this binary.
The second binary logistic regression examined low-risk versus high-risk alcohol
consumption (n = 176). The independent variables as a set reliably distinguished between the
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two groups (χ² = 56.95, p < 0.05). There was a moderate relationship between the independent
variables and the grouping variable of alcohol consumption (Nagelkerke‘s R² statistic = 0.40)
and the Wald criterion confirms that price promotions (z = 27.10, p < 0.05) and venue (z =
10.40, p <0.05) were significant predictors of alcohol consumption for this binary.
The final binary logistic regression for the Welsh cohort compared risky alcohol
consumption to high-risk alcohol consumption (n = 210). For this binary, the independent
variables as a set reliably distinguished between the two groups (χ² = 13.73, p < 0.05). There
was a very weak relationship between the independent variables and the grouping variable of
alcohol consumption (Nagelkerke‘s R² statistic = 0.10) and the Wald criterion confirms that
price promotions (z = 9.54, p < 0.05) was the only significant predictor of alcohol
consumption.

Binary logistic regression — German data
The multinomial logistic regression was not significant. Nonetheless the series of
binary logistic regressions was undertaken to examine in closer detail if any of the
combinations of alcohol consumption were significant. For the German cohort, the first binary
logistic regression, low-risk versus risky alcohol consumption (n = 231) found that the
independent variables as a set did not reliably distinguish between the two groups (χ² = 3.18,
p > 0.05), and there was a weak relationship between the independent and grouping variable
(Nagelkerke‘s R² statistic = 0.21). Furthermore, the Wald criterion confirms that no support
for price promotions, venue and place of residence as significant predictors of alcohol
consumption.
Similar non-significant results were found for the second binary which compared lowrisk alcohol consumption to high-risk alcohol consumption (n = 249; χ² = 3.21, p > 0.05;
Nagelkerke‘s R² statistic = 0.18) with no support for price promotions, venue and place of
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residence as significant predictors of alcohol consumption. Furthermore, non-significant
results for the final binary (n = 120; χ² = 1.34, p > 0.05; Nagelkerke‘s R² statistic = 0.15)
confirmed that price promotions, venue and place of residence could not significantly predict
alcohol consumption among the German cohort of young women attending university.

Conclusions and implications
The purpose of this study was to understand the drivers of alcohol consumption behaviour.
The literature indicates that a cohort most at risk of excessive alcohol consumption was young
women between 18–24 years of age who attend university and three factors were linked to
excessive alcohol consumption — price promotions, venue and place of residence. Research
in this area is mostly US-centric however we have drawn from research undertaken in various
countries where available. These studies have used dissimilar sampling approaches and test
instruments making the drawing of conclusions problematic. Furthermore, the research from
different studies tended to focus upon those who consumed alcohol irresponsibly.
This study contributes to the literature in a number of ways. We sought to understand
the alcohol consumption behaviour by sampling a specific cohort (young women between the
ages of 18–24 years who attend university) using the same test instrument across three
countries, comparing and contrasting those who engage in low-risk, risky and high-risk
alcohol consumption. The design of this study facilitates valid comparison across the three
countries of interest providing insight into and isolating country-specific alcohol consumption
behaviours. While we do not feel that there are universal drivers of alcohol consumption
behaviour for our cohort of interest, our study offers insight that is necessary for effective
diagnosis of the drivers of behaviour as the platform for the development and implementation
of country-specific intervention strategies that work. This being the case, the following
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discussion of the findings centres on each country‘s results which was a gap in the extant
literature.

Findings from multinomial logistic regression
Findings from the multinomial analysis empirically confirm that place of residence of
young women attending university was found to influence alcohol consumption behaviour in
Australia but not in Wales or Germany. This finding is in line with other studies conducted
around the world using different samples of university students (for example, Shim and
Maggs, 2005; Siemieniako et al., 2010 and White et al., 2008) that found that students who
continue to live in the parental home engage in responsible alcohol consumption behaviours.
Our study confirms that these findings are applicable to our specific cohort of interest, that is
young Australian women attending university. Our finding suggests that in Australian
intervention campaigns, be they ‗upstream‘ to policy makers, ‗downstream‘ to individuals, or
in combination, focus upon young women who live independently, such as in residential
colleges or shared houses, would be effectual. For example, education programs or advocacy
officers placed in residential colleges highlighting to young women in residence that their
alcohol consumption behaviour is in contrast to their counterparts who live in the parental
home may be a mechanism to shift perceptions of the group norm.
The second key finding of the multinomial analysis is that the price promotions of
alcohol and venue where alcohol is consumed influence alcohol consumption behaviour in
Wales alone. This finding for our specific cohort of interest challenges the literature to date
where many studies across countries and over time have established that price promotions can
both encourage and deter alcohol consumption (for example, Collins and Lapsley, 2008; Elder
et al., 2010). The literature pertaining to the relationship between venue and alcohol
consumption also provides strong evidence from countries including Australia, United States,
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Canada, New Zealand and Poland (for example, Holloway et al., 2009) that alcohol
consumption behaviour varies by venue. Our findings suggest that the relationship between
price promotions, venue and alcohol consumption behaviour is best not interpreted as
universal, with variations between groups in society and between countries to be expected.
Specifically, our findings show us that young Australian and German women
attending university are less likely to increase their alcohol consumption as a result of price
promotions such as discounts, sales or multi-buy offers which make alcohol seemingly more
accessible. Similarly, we draw from this multinomial finding, that young Australian and
German women attending university are less likely to change their alcohol consumption
behaviour depending on the private or public nature of the venue in which they are drinking.
What these findings do relay is that in Wales, young women attending university are likely to
adjust their level of alcohol consumption as a result of alcohol price promotions such as
discounts. This being the case, this evidence suggests that an ‗upstream‘ or Government
strategy to monitor alcohol price promotions in Wales would result in meaningful, pro-social
changes in the patterns of alcohol consumption for young women attending university.
According to our findings such a strategy in Australia and Germany for the specific cohort of
interest is unwarranted.
The final finding from the multinomial regression was that price promotions, venue
and place of residence had no effect on 18–24 year old women attending university in
Germany. The multinomial model for Germany was not significant. This illustrates that lowrisk, risky and high-risk alcohol consumption behaviour among young women attending
university in Germany is driven by influences outside of alcohol price promotions, public or
private venues for drinking or the place of residence of young, female, university students.
The German findings are particularly interesting as they eliminate the role of price
promotions, venue and place of residence as drivers of drinking behaviour for young women

21

attending university, even though literature in other countries and other studies has
demonstrated the salience of these factors. This finding is valuable as the design of our study
means that we are able to draw direct comparisons between Germany, Wales and Australia.
Furthermore, as much of the literature on the influence of price, venue and place of residence
is US-centric, this finding by contrast evidences that these associations are not applicable in
all countries.

Findings from binomial logistic regression
The findings of the binomial logistic regression offer additional insights into the
multinominal logistic regression results. First, when assessing the Australian data the binary
of low-risk versus risky alcohol consumption behaviour and low-risk versus high-risk alcohol
consumption behaviour is the same as that found for the multinomial logistic regression. This
suggests that young Australian women who attend university and who drink responsibly (that
is, low-risk) are more likely to live in dependent situations such as the parental home, unlike
their risky and high-risk drinking counterparts. Interestingly, for the final binary, risky versus
high-risk, the salience of place of residence is not supported. This suggests that young
Australian women attending university and who drink at risky and high-risk levels will do so
irrespective of whether they live independently or dependently. Thus, their relatively higher
consumption of alcohol is not deterred by price promotions, or mitigated by venue or place of
residence. Thus, the implication is that other factors drive risky and high-risk drinking for this
cohort and social marketing campaigns focused upon price promotions, venue and place of
residence will be ineffectual.
The binomial results for Wales show that place of residence were inconsequential to
low-risk, risky and high-risk consumption of alcohol by young women attending university,
as established in the initial multinomial logistic regression. Importantly though, there was a
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sensitivity to price promotions for all three risk classifications. This provides compelling
evidence that the consumption of alcohol is linked to the price promotions in Wales (but not
so in Australia or Germany). Notably, in Wales there are no legally binding regulations on
alcohol sponsorship and sales promotion, indicating that such ‗upstream‘ measures have the
potential to bring about a change in alcohol consumption behaviour (WHO, 2011). The binary
logistic regression shows that high prices will result in low-risk drinking, moderate prices are
linked to young women engaging in risky drinking and low prices lead to high-risk drinking.
These findings infer that in Wales, young women attending university are inculcated to
engage in alcohol consumption, with variations in the amount of alcohol consumed dependent
on price promotions. The Welsh findings also reveal that the nature of the venue as a public or
private location was of little consequence to risky drinkers when compared to high-risk
drinkers, as also found among the Australian and German respondents. As such, education
campaigns should address both types of venues, rather than distinguish between them.
All of the binary logistic regression findings for Germany were not significant,
confirming the multinomial results that alcohol consumption by young university women in
this country were driven by factors other than price promotions, venue and place of residence.
On the whole, it can be concluded from these mixed findings that the effect of price
promotions, venue and place of residence is country specific, requiring culturally congruent
marketing interventions. For example, an ‗upstream‘ campaign addressing alcohol price
promotions promotion in Wales would be beneficial but would draw limited success in
Australia or Germany. The key implication of our study of the same cohort across three
countries is that it provides a more meaningful macro view of alcohol consumption; thus has
the capacity to contribute to effectual intervention strategies. As much of the literature on
alcohol consumption amongst young university students is US-centric, particularly that
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related to price promotions, venue and place of residence, our study extends this literature,
providing insight into the alcohol consumption in Australia, Wales and Germany.

Limitations and future research
As with all studies, there are a range of limitations with our research that impacts on
the generalisability of our findings. Our study investigated the effect of price promotions,
venue and place or residence on the self-reported alcohol consumption behaviour of young
women between the ages of 18 –24 years attending university. Furthermore, we used alcohol
consumption guidelines and metrics from Australia in our cross-sectional study which sought
data from students enrolled at a regional Australian university, a Welsh city university and a
rural German university. In terms of venue, the variations between the universities locales
may influence venue accessibility and this is an acknowledged limitation of the study.
Furthermore, convenience sampling was used to select participating universities in countries
identified by the OECD as having high levels of alcohol consumption. The low R2 values for
the Australian data suggests that other factors are influencing alcohol consumption, such as
reference groups, and as such further research would prove beneficial to developing a fuller
picture of influences on young women in Australia who attend university.
Future research that examines the effect of price promotions, venue and place of
residence for different cohorts in society, such as those in mid-life, is strongly encouraged.
Research that extends our investigation into the factors that drive low-risk versus risky
alcohol consumption will provide greater perspective on alcohol consumption behaviour.
Furthermore, the replication of this study at other universities in Australia, Wales and
Germany, as well as around the world, would be fruitful in advancing our understanding of
alcohol consumption.
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Table 1: Summary of Results of Hypothesis Testing

Multinomial
Logistic

Australia
H1. Price promotions is a significant predictor in
differentiating between low-risk, risky and high-risk
alcohol consumers.
H2. Venue is a significant predictor in differentiating
between low-risk, risky and high-risk alcohol consumers.
H3. Place of residence is a significant predictor in
differentiating between low-risk, risky and high-risk
alcohol consumers.
Price promotions
Low-risk vs. Risky

Venue

Bivariate Logistic

Place of Residence
Price promotions
Low-risk vs. High-risk

Venue
Place of Residence
Price promotions

Risky vs. High-risk

Venue
Place of Residence

Wales

Germany

Unsupported

Supported

Unsupported

χ2 = 2.92, p>0.05

χ2 = 55.15, p<0.05

χ2 = 3.63, p>0.05

Unsupported

Supported

Unsupported

χ2 = 2.13, p>0.05

χ2 = 14.46, p<0.05

χ2 = 0.72, p>0.05

Supported

Unsupported

Unsupported

χ2 = 8.64, p<0.05

χ2 = 0.46, p>0.05

χ2 = 1.67, p>0.05

Unsupported

Supported

Unsupported

z = 2.29, p > 0.05

z = 26.76, p < 0.05

z = 2.82, p > 0.05

Unsupported

Supported

Unsupported

z = 1.43, p > 0.05

z = 9.54, p < 0.05

z = 0.56, p > 0.05

Supported

Unsupported

Unsupported

z = 6.22, p < 0.05

z = 0.34, p > 0.05

z = 0.30, p > 0.05

Unsupported

Supported

Unsupported

z = 2.35, p > 0.05

z = 27.10, p < 0.05

z = 1.63, p > 0.05

Unsupported

Supported

Unsupported

z = 0.98, p > 0.05

z = 10.40, p < 0.05

z = 0.25, p > 0.05

Supported

Unsupported

Unsupported

z = 5.66, p < 0.05

z = 0.19, p > 0.05

z = 1.58, p > 0.05

Unsupported

Supported

Unsupported

z = 0.76, p > 0.05

z = 9.54, p < 0.05

z = 0.91, p > 0.05

Unsupported

Unsupported

Unsupported

z = 0.26, p > 0.05

z = 0.34, p > 0.05

z = 0.60, p > 0.05

Unsupported

Unsupported

Unsupported

z = 0.04, p > 0.05

z = 0.34, p > 0.05

z = 0.54, p > 0.05
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