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DANKWOORD
De meeste die een doctoraatstraject hebben doorstaan, zullen het beamen.. het is een eenzame
wandeling. Een wandeling met heel wat hindernissen, met bergen, beken, kasseien en wolven. En
toch, zonder een aantal mensen, zonder die lichtjes die meegewandeld hebben, zou ik het einde van
het bos nooit gehaald hebben.
Er zijn maar een paar mensen die er bij waren van het begin. Twee van die mensen zijn Prof. Dr. Eva
Dierckx en Prof. Dr. Bas Van Alphen. Jullie hebben meegewandeld van het begin tot het einde. Jullie
waren bereid om aan de wandeling te beginnen, om door het donker bos te stappen en niet te weten
hoe het zou verlopen en waar we zouden eindigen. Eva en Bas, bedankt hiervoor. Dank jullie om me
steeds uit te dagen om naar de volgende steen, berg of rots te kijken. Dank jullie voor jullie expertise
en kennis en jullie bijdrage aan dit mooi verhaal.
Tijdens de wandeling zijn nog twee belangrijke mensen mee de reis aangegaan, Prof Dr. Erik Franck
en Prof. Dr. Geert Dom. Erik, wat jij voor mij betekent hebt tijdens deze tocht, zal ik je nooit kunnen
terug geven. Je hebt op een gegeven moment heel wat licht in de duisternis gebracht. Ik zal nooit die
ene moment in de koffieshop op de KdG campus vergeten. Mijn eerste oefening in transparantie,
mijn eerste oefening in vlaggen zetten. Een pro ben ik nog niet, maar ik kom er toch al een aardig
eindje mee in de buurt. En dat is jouw toedoen. Ooit zei je me “We gaan nooit vrienden worden maar
ik ga je 200% steunen in dit proces.”. Je hebt altijd geprobeerd om me te steunen, om één van mijn
lichtjes te zijn. Dat zie ik. En vrienden, what’s in the name… in mijn hart zit je zeker. Dank je Erik om
toch meegewandeld te hebben. Geert, u bent later bij de wandeling aangesloten maar de lichtjes die
u op mijn pad gebracht hebt, zijn zeker niet de minste. U heeft onwijs veel kennis en wijsheid en u
bent hier altijd heel vrijgevig mee geweest. U was er altijd heel snel als ik u nodig had, zonder
oordeel maar wel altijd met ideeën en duwtjes om te blijven bewegen.. met zoveel lichtjes. En wat
me vooral geraakt heeft, is uw warmte, betrokkenheid en bemoedigingen. Geert, dank u.
Akke, ook jou wil ik bedanken. Je bent ook later mee aan de wandeling begonnen. En toch.. Jij bent
een belangrijk lichtje geworden. Je hebt me steeds mijn twee voetjes op de grond kunnen houden.
Die dag in de bar van het hotel, die dag dat je me de kneepjes van het vak leerde, heeft ervoor
gezorgd dat mijn wandeling doelgericht werd. Ik werd minder afgeleid door de grote wolven op mijn
pad. Je was er altijd, jouw lichtje brandde altijd. Doelgericht en bemoedigend, no-nonsens en warm,
kortdaad en zacht.. Je bent een fantastische coach, de puzzelstukjes pasten. Ontzettend bedankt,
Akke.
Eva, Eva De Vlam, je bent een vlam. Je bent helemaal op het einde mee komen wandelen en je was
een lichtje dat erbij kwam. Ons eerste telefoontje was al een hit. Ik kreeg meteen een mailtje van jou
‘ …. en als we niet gaan samenwerken, we hebben dan toch in ieder geval een fijne babbel gehad
:)))’. We hebben nog fijne babbels gehad en dank je om van mijn “saaie” tekst toch iets leuks
gemaakt te hebben.
Enes, dank je om de kaft van mijn boek vorm te geven op de manier waarop je dat gedaan hebt. Je
zag hoe belangrijk dit voor me was. Ik denk dat we wel tienduizend verschillende variaties samen
gemaakt hebben. En toch bleef je geduldig en enthousiast. Jij was een belangrijk lichtje in dat laatste
stukje.
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Elke, jij bent ook één van die weinigen die er van het begin bij was. Jij bent één van de weinigen die
er bij alle ups en downs in mijn leven was. Jij hebt alles meegemaakt en ik ben zo blij dat je hier ook
bij bent. Je bent de meest loyale persoon die ik ken, jouw lichtje is er altijd, continu.. Dank zij jou heb
ik vertrouwen in vriendschap, in de lichtjes die op mijn pad komen. Je hebt meegewandeld en je bent
blijven mee wandelen. Zonder oordeel, zonder bedenkingen, gewoon mee wandelen en af en toe
vragen ‘ça va?’. Merci, Elke.
Karen en Wanda, dank jullie wel om met mij jaren aan een stuk op schrijfweekend te willen gaan.
Jaren zijn we met drie en soms met meer naar een vakantiehuisje getrokken om te lezen en te
schrijven. Even in een hutje, langs de weg, om te tanken. Dit deed me zo deugd.. niks moest, alles
mocht. Schrijven, lezen en kletsen.. heerlijke momenten. En na zo’n weekend kon ik mijn tocht weer
met volle moed starten. Dank jullie wel.
Sabine, merci om er te zijn. Elke dag een berichtje sturen met aanmoedigingen om de dag mooier te
maken. Elk dag kwam er een lichtje binnen van jou. Mee vieren als er iets gevierd kon worden, mee
oefenen als ik een presentatie in het Engels moest geven. Thank you, darling.
Bart, jij hebt me die spreekwoordelijke duwtjes in de rug gegeven om hieraan te beginnen en
hiermee door te gaan. Ooit heb je me gezegd ‘van Gils, jij kunt da, jij gaat da halen’. Ik heb vaak
gevloekt en geproest en toch bleef je me die duwtjes geven. Tot je er op een dag abrupt mee
opgehouden bent. Het licht ging even uit... Plots, geen duwtjes meer.. maar vleugels, grote, sterk
vleugels. Het zijn die vleugels die ervoor gezorgd hebben dat ik de eindstreep bereikt heb. Dank je
om te stoppen met duwen zodat ik kon beginnen vliegen.
Daarnaast wil ik toch ook iedereen bedankt die me ooit vroeg ‘hoe is het met je doctoraat?’. Huidige
collega’s, oude collega’s, studiegenoten, vrienden, buren… sommigen kijken nog steeds naar de
wandeling van op een afstand, velen wandelen al lang niet meer mee.. Toch bedankt dat jullie er
even bij waren.
Lieve GZA collega’s… ook aan jullie een dikke merci. Ook jullie zijn pas op het einde van de wandeling
me komen aanmoedigen maar jullie aanmoedigingen zijn niet van de minste geweest. In de
wandelgangen vragen hoe het is, tijdens de lunchpauzes mee nadenken, mee voelen, mee lachen…
Jullie waren allemaal stuk voor stuk lichtjes tijdens die laatste loodjes. Dank jullie.
Wie ik ook wil bedanken zijn de 1.975 65+ die mijn vragenlijsten hebben ingevuld. Ik weet niet wie
jullie zijn, ik weet niet hoe het nu met jullie gaat.. maar ik hoop dat jullie allemaal op een fijne plek
zijn met een lekker pintje of glaasje wijn, met warme mensen rondom jullie. Dank jullie wel om de
lange vragenlijsten te hebben ingevuld. Het heeft ervoor gezorgd dat ik dit heb kunnen doen. Dikke
merci.
Mijn familie.. waarschijnlijk hebben jullie zich vaak afgevraagd “Wat doe die nu allemaal?”… Eindelijk
kan ik jullie vertellen: “wel dit heb ik nu allemaal gedaan”. Mamie, Tati, Hannah en Vadim, Donald,
Harry-Dan, … merci voor de apero’s, merci voor die kostbare vrijdag avonden, merci voor de knuffels,
merci om te luisteren, merci om te vragen ‘hoe is het?’, merci om ook te kunnen babbelen over iets
anders. Merci om de kinderen op te vangen als ik weg moest, als ik teveel werk had en ik het even
niet kon combineren. Merci om steeds te zeggen “Bel me als ik iets kan doen”.
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Maud, Jill en Max, mama is klaar met het schrijven van haar verhaaltjes. Voor nu in ieder geval.
Ergens hebben jullie altijd gevoeld en geweten dat ik hier blij van word. Soms vroegen jullie zelfs hoe
het met mijn verhaaltjes ging. Dank jullie hiervoor. Lieverds, ik hoop uit de grond van mijn hart dat
jullie later ook iets zullen vinden waar jullie blij van worden. En weet dat mama de hele tocht mee zal
wandelen, zonder oordeel, met een lichtje.
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Chapter 1: Introduction
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THE BABYBOOMERS ARE GROWING OLD
People worldwide are living longer and today, and for the first time in history, most people can
expect to live into their sixties and beyond. Population ageing is a long-term development that has
been noticeable for several decades across Europe. This process is being driven by historically low
fertility rates, increasing life expectancy and, in some cases, migratory patterns (for example, those
European Union (EU) Member States characterised by net inflows of retired persons). Population
projections suggest that the ageing of the EU’s population will accelerate in the upcoming decades
with an expansion in the number and share of older people. As the post-war baby boom generation
completes its move into retirement, the population of older people (aged 65 years or more) in the EU
will increase significantly, rising from 90.5 million at the start of 2019 to reach 129.8 million by 2050.
During this period (Figure 1), the number of people in the EU aged 65-74 years is projected to
increase by 16.6%, while the number aged 75-84 years is projected to expand by 56.1%
(https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Ageing_Europe__statistics_on_population_developments; accessed on 19/12/2021).

Figure 1: Population pyramids, 2019 and 2050

Traditionally, the United Nations have used measures and indicators of population ageing that are
based on people’s chronological age, defining older persons as those aged 60 or 65 years or over.
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This provides a simple, clear and easily replicable way to measure and track various indicators of
population ageing [1]. In this doctoral thesis, older adults will be defined as those aged 65 years and
over.

ALCOHOL USE AMONG COMMUNITY-DWELLING OLDER ADULTS
Alcohol use (and abuse) has historically been less frequent among middle-aged and older adults
relative to their younger peers [2]. Yet, the prevalence of alcohol use, the frequency of alcohol use,
high risk drinking and alcohol use disorders (DSM-IV) among older adults is increasing [3-5].
Surprisingly, these trends were particularly present among older women [6]. The changes in drinking
behaviour among community-dwelling older adults in Europe are probably partially influenced by
changes in global and EU trade policies on alcohol. On average the prices for alcohol are lower and
there is a greater alcohol availability in many countries as the EU has expanded. Furthermore,
economic factors such as increases in disposable income have undoubtedly influenced these drinking
trends in Europe [7]. On the other hand, increases in alcohol consumption among older adults may
also be due to the growing number of healthy life years and financial resources. Additionally, alcohol
use among this population, and especially in younger older adults, might be associated with more
leisure time and social activities [8].

Prevalence of alcohol use in community-dwelling older adults
Community-based studies show that 50 to almost 90% of older adults consume alcohol. According to
the National Survey on Drug and Health (NSDUH) from 2005 to 2014 in the United States, 63% of
adults aged 50 and over reported using alcohol in the past year [4] and from two nationally
representative surveys of US adults, data suggested that 72.7% of older adults (aged 65 and over) use
alcohol [3]. Reas et al. (2016) conducted a cross-sectional cohort study in California and reported that
87.1% of adults (aged 50 and over) used alcohol at the time of the survey [9]. Additionally, Breslow et
al. (2017) focused on sex differences among older adults (aged 60 and over): 60% of older men and
almost 50% of older women drank alcoholic beverages [6].
In a large study across several European cities, 67.8% of the sample (aged 65 and over) was
consuming alcohol [10]. Studies in various European countries also have reported high prevalence of
alcohol use in older adults. In a recent prospective community-based Irish study, 70% of respondents
(aged 50 and over) reported using alcohol [11], in the Nord-Trøndelag Health Study (HUNT) in
Norway with a population aged 65 and over, 46.2% reported using alcohol [12] and in a Spanish

11

study with a population aged 60 and over, 67% reported drinking alcoholic beverages [13].
Furthermore, in the Mediterranean Islands Study (MEDIS study), 48% of adults aged 65 and over
reported drinking alcohol on daily basis [14]. In a Belgian study in 2013 with a sample aged 65 and
over, 49.6% reported drinking alcohol at the time of the survey [15].
This is a broad variation in the prevalence of alcohol use because of the use of different ranges in age
to identify the study population. Some conducted studies with younger older adults (example 60 to
max 75 year), others did not use any age limitation. In addition, various questionnaires and
assessment tools were used to classify alcohol use behaviour. These variations may lead to different
prevalence rates which makes it almost impossible to compare them.

Prevalence of unhealthy alcohol use in community-dwelling older adults
Trends in alcohol consumption show higher levels of unhealthy drinking among older birth cohorts in
high income countries [16]. Studies in the United States posed that at-risk drinking and binge drinking
are more frequently reported than originally thought. In Blazer et al. (2009) 13% of men and 8% of
women aged 65 and over reported at-risk drinking (defined as ≥2 units on a usual drinking day within
the past 30 days). In addition, more than 14% of men and 3% of women reported binge drinking
(defined as ≥5 units during one occasion on at least 1 day within the past 30 days) [17]. Moos et al.
(2009) reported that at ages of 75-85, 27% of women and 49% of men could be categorized as at-risk
drinkers (defined as >2 units per day or >7 units per week) [18]. Moore et al. (2006) reported that
31% of at-risk drinkers (33% of men, 27% of women) were identified as such solely because of the
amount of alcohol they reported consuming, and 69% of at-risk drinkers were classified as such,
because their reported amount of alcohol use was deemed risky when combined with comorbidities
(67% of men, 73% of women) [19]. These figures means that a substantial proportion of older adults
who consume alcohol engage in excessive drinking. According to a recent study in England, 27% of
their sample were categorized as at-risk drinkers (consuming >10 units per week) [20] and in 3224
non-demented subjects aged 75+ German sample, 6.5% were categorized as at-risk drinkers (defined
as >2 units per day for women and >3 units per day for men) [21]. A Belgian study reported that
20.5% of their older respondents (≥65 years) drank in a risky way (defined as ≥8-14 units per week)
[15].
However, it is challenging to compare prevalence rates of alcohol use patterns from different studies.
This is mostly due to methodological issues: authors use a different terminology to describe alcohol
patterns, while at the same time using different definitions and operationalisations for the same
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terms. In order to keep structure in this doctoral study the following terms, definitions and
operationalisations will be use (Table 1):
Table 1: overview of terms, definitions and operationalisations used in this doctoral study
TERM
Abstinence

DEFINITION

OPERATIONALISATION

No use of alcoholic beverages
during the past 12 months

Drinkers

Using alcohol during the past
12 months

Drinking within the guidelines

Drinking pattern that does not

≤3 units per day

elevate risk for physical,

and ≤7 units per week

mental health and social
problems
At-risk drinking

Drinking pattern that elevate

>3 units a day

risk for physical, mental health

or >7 units a week

and social problems
Binge drinking

Hazardous drinking

Heavy episodic drinking, a

Men: ≥5 units on the same

drinking pattern that brings

occasion at least one day per

blood alcohol concentration to

month

0.08 percent. Binge drinking

Women: ≥4 units on the same

increases the risk of acute

occasion at least one day per

harm such as blackouts

month

Hazardous use is a pattern

Total scores of the Alcohol Use

of alcohol consumption

Disorder Identification Test

carrying with it a risk of

(AUDIT) ≥4

harmful consequences to the
drinker. These consequences
may be damage to health,
physical or mental, or they
may include social
consequences to the drinker
or others
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To determine ‘drinking within the guidelines’, ‘at-risk’ and ‘binge drinking’, the National Institute on
Alcohol Abuse and Alcoholism (NIAAA) guidelines were used [22]. For this study a standard drink
consisted of 10 grams of alcohol (www.vad.be). To define hazardous drinking, the total score of the
Alcohol Use Disorder Identification Test (AUDIT) will be used [23]. At-risk and hazardous drinking
both increase the risk for physical, mental health and social problems. However, in this study we
operationalized them differently, according to respectively the NIAAA [22] and Babor et al. (2001)
[23].

ALCOHOL USE AND HEALTH RELATED BIOPSYCHOSOCIAL FACTORS
Alcohol use amongst older adults needs special attention as the consequences and interplay
between alcohol use and excessive alcohol consumption can be observed at the biological,
psychological and social level.

On a biological level
Ageing process
Age related changes significantly affect the way older adults respond to alcohol [24]. As lean body
mass decreases with age, total body water also decreases while fat increases. Because alcohol is
water-soluble and not fat-soluble, this change in body water means that, for a given dose of alcohol,
the concentration of alcohol in the blood system is greater in an older person than in a younger
person. This means that an older person who drinks the same amount as someone younger will
generally have a higher blood alcohol concentration [24, 25]. Furthermore, older adults have a
reduced drug metabolism because of age-related anatomical and physiological alternations,
especially in the liver [25]. Because of a reduced blood flow to the liver, alcohol stays longer in the
liver before it is metabolised [24]. These changes often result in increased sensitivity and decreased
tolerance to alcohol as people age [24, 25].

Alcohol use, chronic diseases, multimorbidity and mortality
Chronic health problems and multimorbidity tend to increase with age as adults over the age of 65
are more likely to be affected by at least one chronic illness [7, 26-28].
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Chronic diseases and multimorbidity make older adults more vulnerable to the negative effects of
alcohol consumption. Alcohol is a toxic drug that can make existing health problems worse by posing
direct risks of organ damage as well as by compromising treatment effectiveness and the safety of
prescribing drugs [7, 16, 29]. The average volume of alcohol consumed, consumption patterns and
quality of the alcoholic beverages consumed are likely to have a causal impact on the mortality [30,
31]. In Jeong et al. (2008) study problematic drinking (>14 units per week) was an important risk
factor for all-cause mortality [32] and Moore et al. (2006) posed that especially at-risk drinking (≥3
drinks/day, ≥4 times a week or ≥4 drinks/day at any frequency) men had a 20% higher mortality rate
than did men who were not at-risk drinking [33]. Moreover, people aged 60–69 years are not
immune to alcohol’s deleterious effects and comprise about five percent of all deaths attributable to
alcohol in Europe. This equates to almost 10.000 deaths each year amongst people aged 60–69 years
[7].
Subsequently, alcohol consumption is a risk factor for many chronic diseases and conditions. Recent
studies encounter the importance of alcohol use on substantial health loss [31, 34]. Older adults who
experienced more health burden were more likely to have late-life drinking problems, even after
controlling the levels of alcohol consumption [35]. This means that the interaction of age-related
physiological changes and the consumption of alcohol can trigger or exacerbate serious problems
among older adults [29]. Also, alcohol dependence, which is characterised by heavy and frequent
drinking, is often associated with both acute and long-term harms, such as liver cirrhosis. Older
adults may experience both types of harm as a result of their drinking, although certain chronic
health problems, such as liver cirrhosis, are more common among older people with a lifetime
history of alcohol dependence [36].
On the other hand, it has been documented that, in contrast to heavy drinking, moderate alcohol use
might have a positive effect on health and all-cause mortality. Towers et al. (2016) conducted a study
among older adults in New-Zealand and reported a better health for moderate drinkers (defined as
1-2units/day) in comparison to heavier and non-drinkers [37]. In a Chinese study with almost 60.00
participants aged 65 and over, occasional and moderate drinking (defined as ≤20g/day for women
and ≤30g/day for men) was associated with lower mortality compared to never-drinkers [38].

Medication use
Older people are the largest per capita consumers of prescription medication [7]. Mangoni et al.
(2017) showed that medication use increases markedly with age [39]. Approximately 60% of adults
use medications by age 60, and almost 90% by 80 years and recent estimates indicating that among
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adults 65 years and older, 90% take at least one, 65% take three or more, and 39% take five or more
prescription drugs [40]. In a Belgian study, among the oldest old (80+) median chronic medication
use was 5 (range 0–16). Polypharmacy (≥5 medications) was high (57.7%), with excessive
polypharmacy (≥10 medications) in 9.1% [41]. Certain medications have the potential to interact with
alcohol; these medications are referred to as alcohol interactive (AI) medications [42]. As the body
ages, it metabolises alcohol and drugs less efficient which makes older adults more susceptible to
alcohol-drugs interactions. Certain interactions may occur with any alcohol consumption, whereas
other interactions may follow a dose response which enhances the risk or severity of an interaction
increasing with increasing levels of alcohol [43]. Even small amount of alcohol (2 or 3 units), in
combination with AI medication, can cause adverse effects [44]. Effects can be seen in alterations in
the metabolism or in the effects of alcohol and/or the medication [42]. AI medications combined
with alcohol, increase the risk of medical complications such as hypoglycaemia, hypotension,
sedation, gastrointestinal bleeds and liver damage, in older adults [44]. A recent study described
that, in particularly older adults involving cardiovascular and central nervous system agents, the
combination of alcohol and AI medication can cause an increasing of their risk of orthostatic
hypotension, gastrointestinal bleeds and increased sedation [45].

Morbid neurological conditions and associated cognitive performance
The association between alcohol use and neurological conditions is twofold [46]. On one hand,
moderate levels of alcohol use have been associated with better cognitive functioning in older adults.
Reas et al. (2016) reported that in several cognitive domains (eg. global and executive function)
moderate drinking was associated with better functioning relative to not drinking [9]. Piumatti et al
(2018) reported that cognitive performance improved as alcohol consumption increased up to
10g/day. On the other hand, cognitive performance deteriorated as alcohol consumption increased
over 10g/day. When people age, this deleterious effect of alcohol on cognitive performance becomes
even more pronounced [47]. Therefore, long-term excessive intake of alcohol can contribute to more
morbid neurological conditions. In Eriksson et al. (2013) hazard ratio for Parkinson’s disease
associated with alcohol use disorders was 1.38 (CI 1.25-1.53) and was adjusted for age and sex [48].
In Mukamal et al. (2003) a trend towards greater odds of dementia associated with heavier alcohol
use was reported, especially among older men [49]. In addition, Schwarzinger et al. (2018) described
that alcohol use disorders were strong modifiable risk factors for dementia onset with an adjusted
hazard ratio of 3.34 (CI 3.28-3.41) for women and 3.36 (CI 3.31-3.41) for men [50]. More specifically,
older adults aged 65 and over who have consumed alcohol at levels exceeding recommendations
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over a long period of time, even without diagnose of alcohol use disorder, are at risk for WerninckeKorsakoff syndrome [51].

Falls and injuries
Next, epidemiological studies have reported associations between alcohol use and falls and injuries
among older adults. Leclerc et al. (2009) found in their study that older adults who drank alcohol on
regular bases were at high risk of becoming recurrent fallers [52]. According to Pluijm et al. (2006)
higher levels of drinking (≥18 drinks per week) are an important predictor in the risk profile for
recurrent falling in Dutch community-dwelling older adults [53]. Even moderate alcohol use (≤2
drinks per day) was associated with increased falls among older adults [54]. Given alcohol’s negative
effect on motor skills, it is reasonable to assume that age-related health risks like falling might
increase with consumption [7]. However, the relationship between accidental injuries (including falls)
and alcohol consumption is not entirely clear. A systematic review of 84 studies examining the health
effects of alcohol use in older persons (age 60 plus) found an increased risk of falls or fall injuries
associated with light to heavy alcohol consumption (> 21 drinks per week), compared to non-drinkers
(<1 drink per week), in only four out of twenty-six studies reviewed [55].

On a psychological level
Mental health
Moderate drinking seems to have a positive impact om wellbeing. Scott et al. (2018) conducted a
study among older adults and confirmed that moderate alcohol use (defined as ≤3 units/day of
≤7untis/week) was associated with decreased depressive symptoms indirectly via greater social
interaction. This interaction was controlled for gender, education, medical burden and partnered
status [56]. In Keyes et al. (2019) moderate and occasional drinkers (defines as ≤2 units/day for
women and ≤3 units/day for men) had the lowest risk for depressive episodes [57].
The relationship between the amount of alcohol use and the risk for depressive or anxiety symptoms
among older adults may not be linear. Studies supported the U-shaped relationship between alcohol
use and depression. In Kim et al. (2009) depression symptoms among older adults were significantly
higher in abstainers and problem drinkers than in social drinkers, and the risk of depression in
participants with alcohol use disorder (AUD) was comparable to that in abstainers [58]. Low levels of
alcohol use has been associated with lower levels of depressive symptoms [14] and regular alcohol
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consumption (≥3 times per week) is associated with increased quality of life in older men and
women. The effect of alcohol on quality of life might be mediated by its favourable effects on
cardiovascular health, as a stress reliever or as a factor associated with social support and
networking [59]. However, heavy drinking and poor mental health commonly co-occur in older adults
[60-62]. In women, Carvalho et al. (2018) found that problem drinking (>4 units/day or >10/week)
was a predictive factor for episodic as well as persistent depression and anxiety symptoms [11] and
Choi et al. (2011) reported that binge drinking (≥5 units on one occasion) among women was
associated with negative emotions [63]. Women may be at greater risk to experience negative
emotions like anxiety, loneliness and depressive symptoms because they are more likely than men to
outlive their spouses [64]. In such situations women are at greater risk to create a vicious circle of
heavy drinking and mental health problems [63]. On the other hand, also in men, drinking more than
three unit a day has been associated with depressive symptoms. Alcohol intake among some men
may have been a coping strategy directed to regulate and control negative emotions [65].

Psychiatric conditions
Alcohol abuse often co-occur, beside anxiety and depression symptoms, with psychiatric conditions.
Petrakis et al. (2002) described two main national studies addressing the epidemiology of the
comorbidity between alcohol abuse and psychiatric disorders among adults. Results showed that
12.3% of the respondents abusing alcohol also met the criteria for mood disorder. Anxiety disorders
were also linked with alcohol abuse. Post-traumatic stress disorders affected 5.6% of respondents
diagnosed as alcohol abuser. The estimated rates of general anxiety disorder and panic disorder
among alcohol abusers were smaller: 1.4% and 1.3% respectively [66]. Eating disorder has also been
associated with alcohol abuse. Especially binge eaters and people with bulimia are more prone to
alcohol abuse. Personality traits such as impulsivity might explain the underlying mechanism of
alcohol abuse and bulimia nervosa [67]. Another psychiatric condition that has been linked with
alcohol use are psychotic disorders. According to Barnett et al. (2007) substance use among
individuals with first-episode psychosis was twice that of a general population [68].

Personality traits
Beside mental health conditions, personality traits and personality pathology were also found to be
linked with alcohol abuse. Lin et al. (2014) conducted a study among adults aged 65 and over and
reported that any lifetime personality disorder was associated with increased odds of lifetime alcohol
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use disorders [69]. Unfortunately, the authors did not make a distinguish between which personality
disorders were the most strongly associated with alcohol use disorders. Agrawal et al. (2013)
described a relative strong association between features of antisocial and borderline personality
traits and risk for alcohol disorder in later middle life [70]. Although antisocial and borderline
personality disorders are less common among older adults, there is no evidence for a change in the
nature and extent of their relationship with alcohol [70].

On a social level
The link between alcohol use and social situation is twofold. On one hand, social gathering can be
linked with alcohol use. In older adults, Gilson et al. [71] and Sacco et al. [72] described social
motives as the most endorsed drinking motives. In both studies, drinking for social motives was
associated with quantity of alcohol use [71, 72]. On the other hand social isolation can be associated
with at-risk drinking [73, 74]. Health may be adversely affected if heavy drinking patterns are
maintained into later life. This may have an impact on social lives as older adults with health
problems may be more restricted in their doing [75]. Excessive alcohol consumption may be
accepted or encouraged within a social group which may exert an important influence on one’s
alcohol use behaviour (https://www.who.int/ageing/en/). Patterns of alcohol use can be influenced
by social and cultural factors, such as societal norms and various attitudes regarding alcohol use.
People with liberal attitudes toward alcohol are more likely to be current and excessive drinkers than
more conservative people [58]. Spouses of older adults with alcohol related problems showed more
health problems, emotional problems and depressive symptoms and were less involved in social
activities [76].

ALCOHOL USE AND SCREENING
Several studies indicated that alcohol problems among older adults are frequently undetected or
misdiagnosed, which can prolong or exacerbate the various symptoms on biopsychosocial level
associated with harmful consumption [17, 77]. The prevalence of problematic alcohol use within
older adults is difficult to establish. A number of factors contribute to this variation. First, older
people may be less likely to disclose a history of excessive alcohol intake. Secondly, healthcare
workers have a lower degree of suspicion when assessing older people on alcohol use. Indeed,
symptoms and complaints are often placed under the heading of aging rather than thinking about
the possibility of alcohol use or misuse. Thirdly, there is a poor staff training which appears to
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contribute significantly the underdetection. Fourthly, there is an inconsistency in the use of
assessment tools. Most cited assessments tool on alcohol use screening in research as well as in
clinical practice are the Alcohol Use Disorder Identification Test (AUDIT) and its abbreviation the
Alcohol Use Disorder Identification Test – Consumption (AUDIT-C) [78], and the Cut down, Annoyed,
Guilty, Eye-opener (CAGE) [79]. However, these questionnaires are using standard cut-offs that might
not be sensitive for community-dwelling older adults [80]. Additionally, there is a lack of consistency
in the definition of at-risk alcohol use in older adults. In Belgium, the VAD (Vlaams expertisecentrum
Alcohol en andere Drugs) has representative expertise on substance use as well as gambling and
gaming problems. It is the umbrella organisation of the Flemish organisations working on alcohol and
other drugs. The VAD published in 2015 a campaign on alcohol use for older adults
(https://www.vad.be/materialen/detail/folder-ouder-worden-en-alcohol-gratis). However, they did
not present age-specific guideline for alcohol use. The advice consisted in ‘drinking less than the
recommended units for adults’. This is in contrast to the National Institute on Alcohol Abuse and
Alcoholism (NIAAA) that recommends older adults should not consume more than one standard
drink per day or seven drinks a week, and no more than two drinks on any drinking day (NIAAA,
2005). These guidelines are based on the physiological and metabolic changes associated with
ageing. In addition to the application of guidelines to help identify whether alcohol consumption is
risky in older adults, various screening instruments are available [81]. However, these assessment
tools have different focusses ranging from quantity and frequency of alcohol use to behavioural,
emotional and cognitive problems due to alcohol misuse. This variation does not allow us to have a
clear focus on alcohol use behaviour in older adults.

RELEVANCE OF THE DOCTORAL RESEARCH
The baby boom generation and therefore populations around the world are rapidly ageing. In the
meantime, the myth that older adults do not use and misuse substances has been refuted [82]. On
top of that, an increase of alcohol use and high risk drinking among older adults predicts increases in
many chronic comorbidities in which alcohol use has a substantial role [3]. As a results, alcohol
related problems among older adults increases every year. The combination of these phenomena, a
demographic transition to older adults that use and the misuse substances like alcohol in a way that
never occurred before, will be responsible for a larger share of the harm to health and well-being of
older adults [83]. Despite this significant public health burden, our knowledge about differences in
the prevalence of specific categories of at-risk drinking among older drinkers or the (demographic)
characteristics associated with at-risk drinking is incomplete. Knowledge about older adults’ alcohol
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use and the issues that contribute to late onset or maintained addiction in late life will need to be
continually updated as we learn how and why this generation of adults uses substances [82]. From
both a public health standpoint and from a clinical perspective, the aging of the baby-boom cohort
means that there is a critical need in the health care field to implement effective screening,
prevention and intervention strategies with older adults who are at risk for more serious health,
social, and emotional problems due to their use of alcohol [61].

AIMS OF THE DOCTORAL RESEARCH
This study aims to contribute in the understanding of alcohol use in community-dwelling older adults
by identifying factors that may be associated with their different drinking patterns. In order to do so,
we propose Cooper’s model: Drinking Motive Theory.

Cooper’s model: Drinking Motive Theory
Theory suggests that motivations for drinking, particularly those related to affect regulation, are
important antecedents of alcohol use and alcohol related consequences [84, 85]. Cooper et al. (1995)
described a model in which drinking alcohol has been conceptualized as strategic or motivated
behaviour used to regulate positive and negative experiences (Figure 2) [84]. Two motivational
pathways were described. The first motivational pathway has been driven by the regulation positive
emotions. Enhancement motives involve the strategic use of alcohol to increase positive affective
states or emotional experience. Drinking to enhance is therefore conceptualized as an approach
process, a behaviour emitted to achieve a desire state or outcome rather than avoid or minimize an
aversive one. The second pathway has been driven by the regulation of negative emotions. The
strategic use of alcohol to escape or regulate negative emotions has been defined as coping motives.
Thus, drinking to cope is depicted as a reactive process in the framework of a drive reduction model.
Because these processes are thought to represent psychologically distinct behaviours, they should be
associated with unique patterns of consequences. Drinking for either reason might promote alcohol
use. It has been assumed that individuals drinking for enhancement motives might be retaining
greater personal control over their drinking. As said, enhancement drinking has been seen as an
approach process rather than a reactive one (drinking to cope). This might lead to the ability to
decide when and under which circumstances it is best to drink. Theory suggests that individuals who
drink to enhance positive emotions could experience alcohol problems, but only as an indirect result
of their easiness to use alcohol in comparison to those who do not drink for enhancement reasons.
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Drinking to cope on the other hand might predict abuse symptoms over and above its indirect
contribution via consumption. This hypothesis rests on the assumption that individuals who drink to
cope are less able to exercise control over their drinking. Consequently, individuals who rely on
alcohol to cope may become psychological dependent on alcohol, requiring alcohol to cope with
negative emotions generated by the fluctuations of everyday life [84].

Figure 2: Hypothesized model of alcohol use as an emotion management strategy
(Cooper et al., 1995)

Model in this doctoral study
Focus on negative motivational pathway
In this doctoral study we will especially focus on the “negative affective pathway” because of the
challenging transitions older adults might encounter. Many older adults may face increased stress
due to situations of loss such as financial difficulties, increased death of family and friends or other
experiences losing someone or something, a new physical illness or disability in self or family
member, change in living situation and loneliness [86-88]. In Hardy et al. (2002), 27% to 59 % of the
older participants reported negative consequences of these life events for their lives [88]. Stress may
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contribute to coping through increased alcohol use or abuse and has been associated with problem
drinking [72, 89]. Among older adults, drinking to cope with physical symptoms or to seek relief from
negative affect increases the odds of problem drinking [90, 91]. When alcohol reduces the effect of
negative emotions, the use of alcohol serves as a positive enhancer that can be learned and
encouraged over time [92]. Therefore, alcohol can be seen as a way to manage negative life events
for a longer period of time [90].
According to Cooper’s results, drinking to cope and drinking to enhance were relatively strong
associated with each other [84]; consequently both drinking motives were kept in the adapted
model.

Resilience as distal influence
Motives are shown as the proximal determinants of alcohol use, providing a final common pathway
through which more distal influences are mediating [84]. Personality traits might be seen as such a
distal influence [93]. In this doctoral research, resilience has been included as a potential distal
influence (Figure 3). Resilience is a phenomenon that is receiving more and more attention,
especially in older adults. Despite this increasing interest, there is no single definition of this concept.
Some define resilience as a personality trait that could potentially buffer the adverse effects of
stressful life events [94]. Others describe resilience as a process of adapting well in face of
adversities, as ‘bouncing back from difficult experiences [95]. Despite the lack of consensus on the
construct definition of resilience, it might be identified as an important factor contributing to
successful aging [96]. Indeed, not every older adults report negative consequence of stressful life
events. Variance in response to stressful life events among older adults may indicate different
degrees of resilience [88]. Older adults with higher levels of resilience are able to adjust to those life
adversities with less disruption to their lives [96]. Higher levels of resilience has been associated to
better outcomes. For instance, on psychological level, higher resilience predicted greater happiness,
lower depression and higher psychological well-being [97, 98]. Furthermore, on the social level, older
adults with high resilience reported being more socially active and were more involved in community
participations [97, 99]. Several studies suggested a relationship between resilience and alcohol use in
(younger) adults. Wingo et al. (2014) reported a negative association between resilience and alcohol
related problems and even dependency [100]. Individuals with low levels of resilience tend to use
ineffective coping skills, such as alcohol, to manage stress and negative affect [101]. Alternatively,
higher level resilience was linked to reduced risk of alcohol use [102]. Additionally, in older adults,
resilience might be seen as one of the key factors of successful ageing. As people age they often
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encounter challenges such as the development of chronic illness and emotional stress, often
resulting from experiences of loss.
Considering Cooper’s alcohol use model we focused on the contributions of negative emotions,
drinking motives and resilience on alcohol use behaviour (Figure 3). Most research has been
conducted in younger populations, like adolescents and college students and less focus has been
made on our older segment of this population [103]. In order to meet our second aim, we will
explore if these dynamics can be extended to community-dwelling older adults.

Figure 3: Elements of Cooper’s model of alcohol use as used in the outline of this doctoral study

OUTLINES OF THE THESIS AND RESEARCH QUESTIONS
In order to present factors that can be targeted to identify and reduce at-risk drinking among
community-dwelling older adults to prevent exacerbation of alcohol related problems, the general
aim of this thesis was twofold. First, we aimed to explore the prevalence of alcohol use and the
different alcohol use patterns in community-dwelling older adults. Secondly, we intended to explore
factors associated with alcohol use, based upon the model of Cooper et al. (1995) [75].
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What is the prevalence of alcohol use patterns in community-dwelling older adults?
In chapter 2 we will present the prevalence of alcohol use patterns in community-dwelling older
adults. First, we describe the prevalence of non-drinking, drinking within the guidelines, at-risk
drinking, binge drinking and hazardous drinking in older adults. Secondly, we explore the
characteristics of older adults who were categorized in those different drinking patterns. Finally we
determine the associated factors of at-risk drinking, binge drinking and hazardous drinking.
Research question: What is the prevalence and the characteristics of alcohol use and the different
alcohol use patterns among community-dwelling older adults in Flanders?

Which factors are associated with alcohol use in community-dwelling older adults?
In chapter 3, we will examine if there is a positive association between endorsing drinking motives
and alcohol use and negative emotions. Additionally, we explore if negative emotions moderate the
association between drinking motives and hazardous drinking.
Research question: What is the association between the endorsement of drinking motives and
alcohol use behaviour in community-dwelling older adults and can negative emotions moderate this
association?
In chapter 4, the goal is twofold. First, we want to examine the psychometric properties of the CDRISC, including its factor structure, in a large sample of community-dwelling older adults. The results
of the factor structure of the CD-RISC that will be derived from our sample will guide us in the future
understanding of the resilience concept in community-dwelling older adults. Secondly, we examine if
resilience factors moderate the association between negative emotions and hazardous alcohol use.
Research question: What is the association between negative emotions and hazardous drinking in
community-dwelling older adults and can resilience be considered as a moderated factor for this
association?
In chapter 5, we examine the joint contributions of demographic variables, drinking motives,
negative emotions and resilience in order to build a risk-profile for alcohol use and hazardous
drinking for older men as well as women.
Research question: What is the joint contribution of drinking motives, negative emotions and
resilience on (hazardous) alcohol use in community-dwelling older adults and are these contributions
sex sensitive?
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Chapter 6 aims to provide age and sex sensitive cut-off scores for the AUDIT and AUDIT-C for
hazardous drinking.
Research question: What are the optimal cut-off scores of the Alcohol Use Disorder Identification
Test (AUDIT) and it’s abbreviated form, AUDIT-C, for hazardous drinking in community-dwelling older
adults?
In chapter 7 the final discussion is presented. The study results will be described as well as the study
limitations, practical implications and recommendations for future research.
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ABSTRACT
Objective: This study examines the prevalence, characteristics and associated factors of alcohol use
and alcohol related problems among Belgian community-dwelling older adults.
Design: Retrospective cross-sectional study by extensive examination survey.
Setting: The participants were questioned in their homes or in community centres.
Participants: Overall, 1.366 adults ≥65 years participated in this study.
Method: Information about self-reported alcohol use during the past year, Health Related Quality of
Life (HRQL) and alcohol related problems was gathered with respectively the AUDIT, SF36 and MASTG.
Results: Of the total sample, 84.4% reported alcohol consumption. Using the NIAAA guidelines, the
overall prevalence for at-risk drinking was 26.6% and for binge drinking 14.8%, both risky alcohol
patterns. Logistic regression analyses were performed on the drinking sample to determine the
predictors associated with at-risk drinking, binge drinking and hazardous drinking. Being male, a
smoker or former smoker and living alone were associated with at-risk drinking. Being male, being
aged 65-74 years, being a smoker, reporting polypharmacy, MCS and having recent loss experience
were associated with binge drinking. More than 25% of respondents were classified as hazardous
drinking (score ≥5 on MAST-G). Associated factors with hazardous drinking were being male, having a
family history of alcohol problems, PCS and MCS.
Conclusions: The prevalence rates for at-risk alcohol patterns and alcohol related problems were
higher than in previous studies. As older adults are more vulnerable to the adverse consequences of
alcohol use, awareness about alcohol use should be raised among older adults, as well as amongst
health care givers and researchers.
KEYWORDS: older adults, alcohol use, alcohol related problems
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INTRODUCTION
In Europe the use of alcoholic beverages is widespread and commonly accepted. Due to the
destigmatization during the last decades, alcohol has become part of the European culture. Despite
results of longitudinal studies about decrease in alcohol consumption among older adults [1, 2],
alcohol use by older adults seems more prevalent than generally assumed [3-6]. Based on European
data, the prevalence among older adults was approximately 57% ranging from 44% to 80% [5, 7-11].
Older male adults seemed to consume more alcohol compared to older females [11-13]. Living with
someone, being younger than 80 [12-14] and having a higher educational level [5, 12] were
associated with more alcohol consumption among older adults. According to Geels et al. (2013) a
higher prevalence in alcohol use among the population of older adults might also be due to the
increasing amount of healthy life years in combination with a higher average income[3].
Alcohol use among older adults carries risks since older adults are more vulnerable to the adverse
consequences. Biological as well as psychological and social problems have been reported. Cancers,
like liver and pharynx cancers, cardiovascular disease, liver disease [15, 16], more severe functional
problems and even mortality [11, 17, 18] have been associated in older adults with excessive
drinking. Also, at-risk drinking is associated with the tendency for injuries [16, 19] and falling [20]. In
addition, older people reported using multiple medication more frequently than their younger peers.
This will expose them to greater risks because of the possible adverse interaction between alcohol
and medication [12]. Within the psychological domain, stressful life events [13] and an increased risk
for depressive and anxiety symptoms [12, 21, 22] frequently co-occurred. Finally, alcohol use in older
adults may have an impact on their social context. Spouses of older adults with alcohol related
problems showed more health problems, emotional problems and depressive symptoms and were
less involved in social activities [23, 24]. Moreover, at-risk drinking was associated with social
isolation [22, 25].
Given the higher vulnerability for these negative consequences of alcohol, the National Institute for
Alcohol Abuse and Alcoholism (NIAAA) developed guidelines for safe alcohol use especially for this
population of older adults. The NIAAA describes the maximum drink limits for adults 65 years and
older as ‘drinking no more than three drinks per day and no more than seven drinks in a week’.
Drinking more than three drinks per day or more than seven in a week has been considered as risky
drinking behaviour. Binge drinking means, for men and women respectively, drinking five and four or
more units during one occasion [18]. Prevalence figures of at-risk alcohol use in Europe are variable.
[26] reported that 6.4% of their Finish community-dwelling older adults were classified as at-risk
drinkers, whereas [9] reported in a population based sample of older Irish adults almost 20% at-risk
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drinkers. This variation is largely due to the use of different methods of assessment and the lack of
consistency in the definition of ‘at-risk drinking’ in older adults [27]. In general, there is a shortage of
data on alcohol use among older adults in Europe [28]. Also in Belgium knowledge about the
prevalence of alcohol use among older adults is limited. Nevertheless alcohol use among communitydwelling older adults across the world is rising. According to a longitudinal study in the United States,
the prevalence of binge drinking and alcohol use disorders among older adults is significantly
increasing. There was a relative increase of 19.2 % for binge drinking and a 23.3% relative increase
for alcohol use disorders over the last decade. This increase of unhealthy drinking was significant for
both men and women [29]. The burden on our health care and on the health of drinking older adults
is substantial and may grow the following years as the baby boom generation ages [12]. Awareness
of the use of alcohol in this population and the associated factors seems necessary in order to
provide relevant and adapted prevention programs and interventions and to reduce the negative
consequences. In previous studies, the following associated factors with at-risk drinking have already
been identified. Adults older than 65 years of age in the at-risk drinking group were more likely to be
men [13, 30, 31], having a higher educational level [19, 31], suffering from depression [32] having a
history of alcoholism in the family [13], were currently smoking [13, 19, 31] and were younger than
80 years of age [19, 30].
As older adults make up the fastest growing segment of the population, monitoring their alcohol
consumption will be increasingly important, including in our Northern part of Belgium (Flanders).
Therefore, the aim of this study is:
1. To describe the prevalence of a. non-drinking, drinking within the guidelines and at-risk drinking, b.
binge drinking and c. hazardous drinking among older adults in Flanders.
2. To describe the characteristics of a. non-drinking, drinking within the guidelines and at-risk
drinking, b. binge drinking and c. hazardous drinking among older adults in Flanders.
3. To determine the associated factors of a. at-risk drinking, b. binge drinking and c. hazardous
drinking among older adults in Flanders.

METHODS
This is a retrospective cross sectional study exploring alcohol use and associated factors in
community-dwelling older adults by using an extensive quantitative survey.

39

Sample
Adults aged 65 or older and living at home were invited to participated. Older adults reporting
memory problems, having a neurodegenerative disease or sensory deficits were excluded. As the
questionnaire was in Dutch, older adults needed to have a good comprehension of the Dutch
language. If they reported difficulties understanding the questions due to language problems, they
were also excluded.
The sample population, enrolled from October 2013 to April 2016, consisted of 1.368 older adults
living in the Flemish part of Belgium (Flanders). This study is part of a larger research project on the
drinking patterns of older adults in Belgium.
The population was recruited by a snowball sampling. During gatherings in community centres and
local activity groups the purpose and procedure of the study were explained. Subjects were able to
sign up and those who did were asked to make an appointment. The appointments were made at
their own residence. At that time, a trained research assistant explained the purpose and procedure
of the study for a second time. Most older adults were able to complete the questionnaire by
themselves, yet the research assistant was at all time available for help and assistance. When both
spouses were questioned, they were placed in different rooms of the residence to reduce potential
influences. After the assessment, participants were asked if they had acquaintances that would
volunteer to fill in the questionnaire. When contacting these acquaintances, only a small number of
eligible participants refused to participate, mostly due to the length of the questionnaire.

Measurements
Sociodemographic
The following variables were included: age, gender, educational level (lower than primary school,
lower secondary, high secondary, higher education bachelor degree or higher), living arrangement
(widowhood, living alone, living together), loss of a loved one in previous year and family history of
alcohol problems. The population was categorized into three age groups: the ‘younger older adults’
from 65 to 74 years of age, the ‘older adults’ from 75 to 84 years of age and the ‘older older adults’ ≥
85 years of age.
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Alcohol use
To define alcohol use, two category systems were used. Firstly, participants were categorized as 1.
non-drinkers, 2. drinkers within the guidelines or 3. at-risk drinkers. ‘Non-drinkers’ were defined by
using two questions: ‘How often do you drink alcohol’ and ‘How much alcohol do you drink on a
typical day?’. Those questions were based on the first two questions of the Alcohol Use Disorder
Identification Test [33]. Respondents answering both questions with ‘never’ and ‘none’ respectively
were categorized as non-drinkers. Since there are no specific guidelines for safe alcohol use for older
adults in Belgium (www.vad.be) the NIAAA guidelines [18] were used. According to these guidelines
‘at-risk drinking’ was defined as exceeding three units a day or seven units a week. Drinking three or
less units per day and drinking seven or less units per week was considered as ‘drinking within the
guidelines’. Secondly, participants were categorized as non-binge drinkers or binge drinkers. ‘Heavy
episodic drinking’ or ‘binge drinking’ for men was defined as drinking five or more alcohol units on
the same occasion at least one day per month. For women, binge drinking was defined as more than
four units on the same occasion. For this study a standard drink consisted of 10 grams of alcohol
(www.vad.be).

Alcohol related problems
The geriatric version of the Michigan Alcohol Screening Test (MAST-G) was used to register selfreported alcohol problems [34]. The MAST-G is a suitable screening instrument for older people in a
wide range of settings including clinical settings [34-36] and a general population with a sensitivity of
94% and a specificity of 78% [34, 37]. This questionnaire consists of 24 items requiring a yes or no
answer. The generally accepted cut off value is positively answering five or more items, indicating
hazardous drinking (MAST-G score ≥5). The MAST-G screens current alcohol use and reports the
alcohol related problems experienced within the past year [34].

Health related factors
The Medical Outcome Study 36-items Short Form (SF36) was used to determine the health related
quality of life [38]. The SF-36 scores were summarized using two constructs: physical component
summary (PCS) and mental component summary (MCS). Both constructs were based on the eight
domains of the SF-36. PCS and MCS scores are represented on a standardized scale with a mean of
50 and a standard deviation of 10. Higher scores reflect better HRQL [39]. Research from [40]
suggested that the SF-36 questionnaire is an adequate measure for the health perception of an older
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population. The internal consistency exceeded the minimum standard of 0.80 for both components.
Furthermore, the test-retest reliability was proven to be excellent and the construct validity was
considerable [38, 40, 41].
Also data on current medication and tobacco use were collected. Participants were asked whether
they have taken any prescription and over-the-counter medications. Mishra et al. (2011) conducted
a systematic review on definitions for polypharmacy [42]. According to their findings, the most
commonly used definition for polypharmacy is using five or more medications. Consequently, their
definition was implemented in this study for polypharmacy. Tobacco use was assessed by asking the
participant if they were current, former or non- smokers.

Statistical analyses
For the statistical analyses the following category systems were used: 1. non-drinkers, drinking within
the guidelines versus at-risk drinking, 2. non-binge versus binge drinking and 3. non-hazardous versus
hazardous drinking.
We conducted bivariate analyses (Chi-square tests for nominal and categorical variables and
independent sample t-test or one way ANOVA’s (with Bonferroni correction for multiple
comparisons) for continuous variables) to identify the sociodemographic and health related factors
of the different category systems mentioned above.
Three binary logistic regression analyses were used to identify predictors associated with 1. at-risk
drinking, 2. binge drinking and 3. hazardous drinking. The sample size for the binary logistic
regressions were based on the subsample of drinkers. All the demographic and health related factors
were included as covariates in the three different models. Adjusted odds rations (OR) with 95%
confidence intervals (CI) are presented.
The statistical analyses were conducted using SPSS [43].

Statements of ethical approval
This research did receive ethical approval from the Ethical Committee of Middelheim Hospital in
Antwerp, reference OG 031; 009. Anonymity and confidentiality were emphasized by the
interviewer. A written informed consent was obtained before starting the survey: no names were
registered and all the obtained data were processed by the research team.
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RESULTS
Sample and population
A total of 1.366 adults aged 65 and older completed the questionnaire. The mean age of the
participants was 73.24 years (SD=6.13) and 55.8% were women. The majority were in the age
category of 65-74 years (60.8%) and were living with a partner (76%). Nearly 23% reported a loss of a
loved one significant person in the past 12 months and 20% reported having a family history of
alcohol problems. Almost 10% reported smoking and 24.8% reported polypharmacy at the time of
the assessment. The total sample scored a mean of 46.97 (SD=10.16) on PCS and a mean of 53.20
(SD=8.57) on MCS of the SF36.
Among the study sample, 84.4% currently consumed alcohol, 57.8% reported drinking within the
guidelines, 26.6% at-risk drinking (Table 1) and 14.8% binge drinking (Table 2). A smaller percentage
of men (10.1%) were non-drinkers in comparison to female non-drinkers (20%). The alcohol use
prevalence among younger older adults (65-74 year) was 85.9% and declined with age. Concerning
at-risk drinking, more men (38.4%) than women (17.1%) were at-risk drinkers. Of the older older
adults (85+) 21.1% reported at-risk drinking. In the category of at-risk drinkers, those living alone
(35.5%), having a higher educational level (34.1%) and being a smoker (43.9%) were more presented.
Of the drinking population, 24.5% of those drinking within the guidelines and 19.6% of the at-risk
drinkers reported polypharmacy. The non-drinkers reported a lower MCS and PCS in comparison to
the drinkers within the guidelines and the at-risk drinkers (respectively t(1150) = 3.51, p=.030 and
t(1150) = 12.51, p=<.001). The effect size between the drinking patterns is very small for PCS as for
MCS (Partial Eta Squared PCS=.201 and MCS= .006).
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Table 1: Prevalence and characteristics of non-drinking, drinking within the guidelines and at-risk drinking among older adults
total
sample
TOTAL POPULATION
DEMOGRAPHICS
GENDER
women
men
AGE
young older adults (65-74)
older adults (75-84)
older old adults (85+)
LIVING SITUATION
living alone
with partner
widowhood
EDUCATIONAL LEVEL
primary school or lower
lower secondary
higher secondary
higher education
RECENT LOSS
no
yes
FAMILY HISTORY OF ALCOHOL PROBLEMS
no
yes

N
1366

non
drinkers
%

N
212

drinking within
the guidelines
%
15.6

N
788

at-risk
drinking
%
57.8

N
362

%
26.6

p

<.001*
761
605

55.8
44.2

151
61

20
10.1

476
311

63
51.5

129
232

17.1
38.4
<.001*

831
459
77

60.8
33.6
5.6

117
76
19

14.1
16.6
25

457
289
41

55.3
63.1
53.9

253
93
16

30.6
20.3
21.1
<.001*

92
829
170

8.4
76.0
15.6

22
133
55

18.2
13.3
23.6

56
589
140

46.3
58.8
60.1

43
279
38

35.5
27.9
16.3
<.001*

27
441
479
417

2.0
32.3
35.1
30.6

8
85
83
35

29.6
19.3
17.5
8.4

11
262
274
239

40.7
59.5
57.7
57.5

8
93
118
142

29.6
21.1
24.8
34.1
.825*

1055
309

77.3
22.7

167
45

15.9
14.8

605
181

57.5
59.3

281
79

26.7
25.9
.240*

1094
271

80.1
19.9

175
35

16.1
12.9

633
155

58.2
57.2

280
81

25.7
29.9
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ALCOHOL USE
NIAAA
drinking within the guidelines
at-risk drinking
HEALTH RELATED FACTORS
SMOKING
never
yes
stopped
MEDICATION USE
polypharmacy
HEALTH RELATED QUALITY OF LIFE
PCS
MCS

788
362

57.8
26.6
<.001*

770
132
466

56.3
9.6
34.1

151
14
47

19.7
10.6
10.1

470
60
258

61.4
45.5
55.5

144
58
160

18.8
43.9
34.4
<.001*

338
Mean (SD)
46.97
(10.16)
53.20 (8.57)

24.8

74
Mean (SD)
43.52
(11.15)
51.63
(9.89)

34.9

193

24.5

71

19.6

Mean (SD)
47.25 (9.89)

Mean (SD)
48.18 (9.81)

<.001**

53.36 (8.12)

53.70 (8.65)

.030**

* Chi-Square for the three categories non-drinking, drinking within the guidelines and risky drinking
** Anova analyses with Bonferroni correction for the three categories non-drinking, drinking within the guidelines and risky drinking
*** Independent Sample t-test

45

Men (24.5%) were substantially more likely than women (7.1%) to have engaged in binge drinking
(Table 2). Almost 20% of the younger cohort (65-74 year) reported binge drinking. Among binge
drinkers, more participants were living alone (24%) and were having a family history of alcohol
problems (20.7 %). In the binge drinking group, 31.1% reported being a smoker and 14.8% reported
polypharmacy. Considering the HRQL, there are no differences between the binge drinking and nonbinge drinking groups regarding PCS and MCS (respectively t(1156) = -1.70, p=.156 and t(1156) =
1.85, p=.090).

Table 2: Prevalence and characteristics of binge drinking among older adults

TOTAL POPULATION
DEMOGRAPHICS
GENDER
Women
Men
AGE
young older adults (65-74)
older adults (75-84)
older old adults (85+)
LIVING SITUATION
living alone
with partner
Widowhood
EDUCATIONAL LEVEL
primary school or lower
lower secondary
higher secondary
higher education
RECENT LOSS
No
Yes
FAMILY HISTORY OF ALCOHOL PROBLEMS
No
Yes
ALCOHOL USE
NIAAA
moderate drinkers
at-risk drinkers
HEALTH RELATED FACTORS

no
BingeDrink
N
1165

BingeDrinking
%
85.2

N
203

%
14.8

p

<.001*
707
457

92.9
75.5

148
54

7.1
24.5
<.001*

674
416
74

81.1
90.6
96.1

157
43
3

18.9
9.4
3.9
<.001*

92
852
215

76
84.8
91.5

29
153
20

24
15.2
8.5
.239*

25
376
416
345

92.6
85.3
86.8
82.7

2
65
63
72

7.4
14.7
13.2
17.3
.493*

895
267

84.8
86.4

160
42

15.2
13.6
.003*

947
215

86.6
79.3

147
56

13.4
20.7
<.001*

736
213

93.4
58.8

52
149

6.6
41.2
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SMOKING
never
Yes
Stopped
MEDICATION USE
polypharmacy

<.001*
696
91
378

90.4
68.9
81.1

74
41
88

9.6
31.1
18.9
<.001*

312

HEALTH RELATED QUALITY OF LIFE
PCS

26.8

Mean (SD)
46.74
(10.26)
53.40 (8.37)

MCS

30

14.8

Mean (SD)
48.15 (9.64)

.156**

52.11 (9.50)

.090**

* Chi-Square
** Independent Sample t-test

Overall, 25.4% of the total population scored positive on the MAST-G (score ≥5) and were
categorized as hazardous drinkers (Table 3). Almost 20% of women and 34% of men reported
hazardous drinking (Table 3). The proportion of older adults reporting hazardous drinking declined
with age: 29.1% in the age category 65-74 years scored positive on the MAST-G compared with
19.8% of their older peers. Furthermore, older adults with higher education (31%) and those having a
family history of alcohol problems (35.5%) reported hazardous drinking. Surprisingly, almost 20% of
the older adults drinking within the guidelines scored positive on the MAST-G. Of the older adults
categorized as hazardous drinkers, 43.2% reported being a smoker and 22.6% reported
polypharmacy. The non-hazardous group scored significantly higher on MCS than the hazardous
group (t(1067) = 4.948, p=<.001). PCS was not significant (t(1067) = .877, p=.519).

Table 3: Prevalence and characteristics of hazardous drinking (scoring on Mast-G ≥5)

TOTAL POPULATION
DEMOGRAPHICS
GENDER
women
men
AGE
young older adults (65-74)
older adults (75-84)

non hazardous
(MAST-G score <5)
n
%
942
74.6

Hazardous
(MAST-G score ≥5)
n
%
321
25.4

p

<.001*
572
370

81.4
66.1

131
190

18.6
33.9
.001*

549
336

70.9
80.2

225
83

29.1
19.8
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older old adults (85+)
57
LIVING SITUATION
living alone
76
with partner
689
widowhood
171
EDUCATIONAL LEVEL
primary school or lower
16
lower secondary
308
higher secondary
347
higher education
269
RECENT LOSS
no
731
yes
209
FAMILY HISTORY OF ALCOHOL PROBLEMS
no
774
yes
167
ALCOHOL USE
NIAAA
non drinkers
190
moderate drinkers
584
at-risk drinkers
165
NIAAA BINGE DRINKING
no binge drinking
867
binge drinking
76
HEALTH RELATED FACTORS
SMOKING
never
571
yes
67
stopped
305
MEDICATION USE
polypharmacy
240
HEALTH RELATED QUALITY OF
LIFE
PCS
MCS

81.4

13

18.6
.374*

71
74.1
77.7

31
241
49

29
25.9
22.3
.008*

64
77.8
77.3
69

9
88
102
121

36
22.2
22.7
31.0
.576*

75
73.3

244
76

25
26.7
<.001*

77.2
64.5

229
92

22.8
35.5
<.001*

94.1
80.8
49.4

12
139
169

5.9
19.2
50.6
<.001*

80.7
40.2

208
113

19.3
59.8
<.001*

79.9
56.8
70.8

144
51
126

20.1
43.2
29.2
.190*

25.5

70

Mean (SD)

Mean (SD)

47.24 (10.11)
54.14 (7.90)

46.63 (9.87)
51.22 (9.90)

22.6

.519**
<.001**

* Chi-square test
** Independent Sample t-test
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To examine the predictors of at-risk drinking, a multivariate logistic regression analysis was
performed on the drinking sample (Table 4). Being male (OR=2.503, 95% CI=1.829-3.425, p=<.001),
living alone (OR=2.235, 95% CI=1.192-4.193, p=.012) and being a smoker (OR=2.288, 95% CI=1.4273.668, p=.001) or a former smoker (OR=1.504, 95% CI=1.089-2.077, p=.013) were associated with atrisk drinking.

Table 4: Predictors associated with at-risk drinking in a drinking population of older adults
OR
Exp(B)

95% CI for
Exp(B)
Lower Upper

p

Nagelkere R2

.140
DEMOGRAPHICS
Male
Age

Educational level

Living Situation

reference: older older
adults (85+)
younger older adults (6574)
older adults (75-84)
reference: primary school
or lower
lower secondary
higher secondary
higher education
reference: widowhood
living alone
living with a partner

Recent loss
Family history of alcohol
problems
HEALTH RELATED FACTORS
Smoking
reference: never
Yes
Stopped
Polypharmacy
PCS
MCS

2.503

1.829

3.425

<.001
.002

.929

.444

1.941

.844

.522

.247

1.103

.089
.187

.402
.386
.495

.137
.132
.168

1.186
1.131
1.457

2.235
1.187
.961
.984

1.192
.743
.684
.692

4.193
1.895
1.352
1.400

.099
.083
.202
.025
.012
.473
.821
.929

3.668
2.077
1.106
1.016
1.019

.001
.001
.013
.154
.989
.857

2.288
1.504
.765
1.000
1.002

1.427
1.089
.529
.985
.984
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To examine the predictors of binge drinking, a multivariate logistic regression analysis was performed
(Table 5). Being male (OR=4.347, 95% CI=2.859-6.610, p=<.001), being between 65 and 74 years
(OR=4.710, 95% CI=1.073-20.668, p=.040) and being a smoker (OR=1.838, 95% CI=1.054-3.207,
p=.032) were more likely to report binge drinking. Recent loss experience (OR=.653, 95% CI=.405.994, p=.047), polypharmacy (OR=.517, 95% CI=.316-.846, p=.009) and MCS (OR=.974, 95% CI=.954.995, p=.014) were inversely associated with binge drinking.

Table 5: Predictors associated with Binge drinking in a drinking population of older adults.
OR
Exp(B)

95% CI for Exp(B)
Lower

Upper

p

Nagelkere R2

.206
DEMOGRAPHICS
Male
Age

Educational level

Living Situation

reference: older older
adults (85+)
younger older adults
(65-74)
older adults (75-84)
reference: primary
school or lower
lower secondary
higher secondary
higher education
reference: widowhood
living alone
living with a partner

Recent loss
Family history of
alcohol problems
HEALTH RELATED FACTORS
Smoking
reference: never
Yes
Stopped
Polypharmacy
PCS
MCS

4.347

2.859

6.610

<.001
<.001

4.710

1.073

20.668

.040

1.890

.423

8.439

.405
.105

4.496
2.667
3.129

.547
.325
.382

36.955
21.875
25.619

1.872
.788
.635
1.332

.862
.434
.405
.874

4.065
1.430
.994
2.031

.162
.361
.288
.018
.113
.433
.047
.182

3.207
2.152
.846
1.012
.995

.066
.032
.093
.009
.452
.014

1.838
1.424
.517
.992
.974

1.054
.942
.316
.973
.954

Multivariate logistic regression modelling of hazardous drinking in the drinking sample (Table 6)
confirm that being male (OR=2.273, 95% CI=1.609-3.212, p=<.001) and having a family history of
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alcohol problems (OR=1.629, 95% CI=1.136-2.336, p=.008) were more likely to report hazardous
drinking. PCS (OR=.976, 95% CI=.959-.992, p=.004) and MCS (OR=.950, 95% CI=.933-.968, p=<.001)
were inversely associated with hazardous drinking.
Table 6: Predictors associated with hazardous drinking (score ≥5 on MAST-G) in a drinking
population of older adults.
OR
Exp(B)

95% CI for
Exp(B)
Lower Upper

p

Nagelkere R2

.150
DEMOGRAPHICS
Male
Age

Educational level

Living Situation

reference: older older
adults (85+)
younger older adults (6574)
older adults (75-84)
reference: primary school
or lower
lower secondary
higher secondary
higher education
reference: widowhood
living alone
living with a partner

Recent loss
Family history of
alcohol problems
HEALTH RELATED FACTORS
Smoking
reference: never
Yes
Stopped
Polypharmacy
PCS
MCS

2.273

1.609

3.212

<.001
.013

2.390

.930

6.139

.070

1.480

.574

3.813

.417
.052

.457
.363
.576

.143
.114
.180

1.459
1.157
1.840

.810
.683
.869
1.629

.407
.427
.604
1.136

1.615
1.095
1.253
2.336

.186
.086
.352
.266
.550
.113
.453
.008

1.609
.928
.766
.976
.950

.962
.650
.517
.959
.933

2.692
1.323
1.136
.992
.968

.112
.070
.679
.185
.004
<.001
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DISCUSSION
Alcohol consumption was high in our sample, suggesting that the trend of increased alcohol use
among older adults is also ongoing in our region [3, 29]. This increase might be due to the growing
number of healthy life years in combination with a higher average income [3]. Furthermore, the
commonality of alcohol use in our culture might be extended in this older segment of the population
leading to high prevalence of alcohol consumption. In this study, the NIAAA recommendations were
used to define at-risk alcohol use and binge drinking in older adults. We found a higher prevalence of
at-risk drinking and binge drinking than expected in a population of 65 years and older [3, 5, 19, 29,
44]. These results raise concerns for health care systems as older adults are more vulnerable for the
adverse consequences of alcohol use, especially when consuming alcohol in amounts exceeding
NIAAA recommended guidelines [45].
In the at-risk drinking category, being male, younger of age (64-75), living with someone, having a
higher education and being a former smoker were more frequently represented. The characteristics
of binge drinkers determined in this study were being male, younger age (65-74), living with a
partner, having a family history of alcohol problem and being a smoker. These characteristics are in
line with previous studies [5, 29, 31, 44, 46, 47]. Younger older adults reporting at-risk and binge
drinking more often than their older peers might be due to a survival bias. At-risk drinkers and binge
drinkers either die at younger age or stop alcohol use at younger age due to health complications
[22]. Older adults exposed to medication and polypharmacy in combination with alcohol use, are
more at risk for alcohol related adverse reactions [9]. In our sample, a high prevalence was reported
in the different drinking patterns. These older adults, even the ones drinking according to the
guidelines, are very likely to use alcohol in circumstances that place them at risk. The increased
prevalence of medication use and alcohol use among older adults suggests the necessity for
awareness of the potential interactions between medication and alcohol.
Regarding HRQL, self-reported at-risk drinkers registered better physical and mental HRQL than nondrinkers. Furthermore, there was no differences in HRQL between binge drinkers and non-binge
drinkers. The only two studies to our knowledge evaluating the relationship between alcohol
consumption and HRQL in older adults failed to find any association [48, 49]. These results may be
due to the fact that the development and recognition of negative consequences of at-risk alcohol use
among older adults may not yet have fully manifested [48]. Because older adults generally drink less,
health care providers might be less likely to recognize the adverse consequences of alcohol use in an
older population [34]. Clearly more information is needed to better understand the association
between alcohol use and HRQL among older adults [48].
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The prevalence rate of older adults reporting hazardous drinking is much higher than other studies
[2, 5, 50]. A systematic analysis of comparison, however, between all studies is hampered by the
different assessment tools for alcohol related problems. This diversity in tools indicates the necessity
for more research with more deliberate use of standardised measurements. To date, the MAST-G is
the only screening tool for alcohol related problems designed for the older segment of the
population. The recognition of the MAST-G as an appropriate instrument for the screening of alcohol
related problems in older adults [5, 34] might be useful to overcome this issue.
There is a substantial alcohol related harm and health risk in older adults [2, 51]. In our sample,
alcohol consumption in excess of NIAAA guidelines was associated with an elevated risk for
hazardous drinking. A large portion of the at-risk drinkers and binge drinkers scored positive on the
MAST-G demonstrating that these two drinking patterns are very precarious for older adults.
Drinking in excess of guidelines might result in higher risks for morbidity, including accidents and
mortality because older adults are more vulnerable for the adverse consequences of alcohol
mortality [19, 37, 52]. Furthermore, results of a multi-country study indicated that older adults are
not sufficiently informed about alcohol use and the effects on their physical and mental health [53].
More surprisingly, almost one fifth of the older adults drinking within the guidelines of safe drinking,
could be categorized as hazardous drinkers. These results suggest that a large proportion of older
adults with a significant amount of alcohol related problems are unlikely to be identified as such by
their health care givers if that identification relies only on whether their consumption exceeds the
recommended limits. Our results should increase awareness on the need for proper prevention and
information about unhealthy alcohol use among older adults.
Our results are relevant for health care givers wishing to help and advice older adults on their at-risk
and binge drinking behaviour. Inadequate information about which older adults are at high risk for
the adverse consequences of alcohol consumption makes it challenging to give advice to older adults
that could benefit from such counselling [30]. In our drinking sample, being male, living alone and
being a smoker of former smoker are predictors for at-risk drinking. These findings are in line with
previous studies [6, 12, 30]. In addition, binge drinking was associated with being male, being 65-74
years, having a recent loss experience, MCS, being a smoker and polypharmacy. These results may be
helpful for health care givers to identify older adults at greater risk for unhealthy drinking habits.
Older adults reporting a significant and harmful amount of alcohol related problems due to their
alcohol consumption were categorized as hazardous drinkers. According to multivariate analyses
with the sample of drinkers, being male and having a family history of alcohol problems are
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predictors for hazardous drinking. Higher PCS and MCS were protective factors against hazardous
drinking.

Limitations of this study
Despite the fact that questionnaires have been reported as an accurate and reliable measurement
[34] and ensuring anonymity, alcohol use as a topic may still be seen as taboo which may lead to
socially desirable answers. Consequently, the results on at-risk and binge drinking may be
underreported and underestimated. Therefore, we should be careful with the interpretations of
these prevalence figures.
The relationship between alcohol patterns, socio-demographic characteristics and alcohol related
problems are reported as associations due to the cross-sectional nature of the data. It is not possible
to determine causality between the different variables. Neither information on past changes in
drinking habits nor a timeline of alcohol use and life events were available. More research on the
causality between alcohol use and alcohol related problems with its associated factors is needed. A
prospective cohort study seems most appropriate to further study alcohol and its associated factors
in this population.
This article has provided an overview of the alcohol use and alcohol related problems and its
associated factors among the Flemish Belgian community-dwelling older adults. The high prevalence
of alcohol use and alcohol related problems reported in this study is an important issue. Prevalence
data concerning alcohol use and alcohol related problems are necessary to understand the drinking
patterns of older adults in our country. This is one of the few studies exploring the alcohol use and
alcohol related problems of a community-dwelling sample of older adults in Belgium. This
emphasises the poverty of data concerning alcohol consumption among older adults in our area. An
increased attention among public health, care givers and older adults is necessary otherwise at-risk
alcohol problems in future older generations could be left unnoticed if attention is not given to this
issue.
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ABSTRACT
Introduction: Drinking motives seem to be the most proximal predictors of alcohol outcomes.
Consequently these are an essential factor to consider as they may influence the extent to which
alcohol is used in a risky way, even in older adults.
Objective: We studied the moderating effect of distress on the relationship between drinking
motives and drinking behaviour in a community-dwelling older adults sample.
Method: In a retrospective cross-sectional research study 1148 participants were communitydwelling older adults aged 65 years and older. All respondents completed a questionnaire covering
the Drinking Motive Questionnaire (DMQ), the Alcohol Use Disorder Identification Test (AUDIT), and
the General Severity Index (GSI) of the Brief Symptomatic Inventory (BSI).
Results: The mean observed scores for motives were social motives: 2.31/5 (SD=1.26), enhancement
motives: 1.40/5 (SD=.53) and coping motives: 2.17/5 (SD=.89), AUDIT: 4.06/40 (SD=3.51) and GSI:
.40/1 (SD=.38). AUDIT score was the strongest positively related to enhancement motives (r=.478,
p<.001), followed by coping and social motives (respectively r=.367, p<.001 and r=.235, p<.001). The
associations between enhancement motives and distress (β=1.987, C.I. (95%)=1.386-2.588, p<.001)
as well as coping motives and distress (β=1.759, C.I. (95%)=1.263-2.255, p<.001) on AUDIT were
positive and significant.
Conclusion: The relations between coping drinking motives and enhancement drinking motives on
hazardous drinking depended on the level of distress. The associations between drinking for coping
and drinking for enhancement was stronger in high levels of distress. Although causality cannot be
interpreted from cross-sectional data, tackling psychological distress and drinking to cope with
negative affect or to enhance positive affect might have strong effects on reducing hazardous
drinking behaviour among older adults.
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INTRODUCTION
Older adults and alcohol use
Within the Western world alcohol use disorders are increasing rapidly, specifically among older
people. A recent large epidemiological study showed an 106.7% increase of alcohol-dependence in
the US over a 10-year period of in the age group over 65 years [1]. Also, in Europe a recent study in 6
European countries showed that 65 % of the participants reported alcohol consumption during the
past 12-months and 5.3% met DSM-IV-TR criteria of Alcohol Use Disorders [2]. Overall, a trend of
increasing alcohol use in older populations is observed. Reasons may be manifold, with among others
longer healthy lifespans allowing more and longer social contacts and continuation of alcohol
drinking culture and habit [3, 4]. Specifically in older individuals alcohol use may also be associated
with an increase in alcohol related harm. A recent systematic review confirmed the importance of
alcohol use as a risk factor for disease and injuries in this population [5].

Drinking motives
Many different perspectives have been suggested to explain patterns of alcohol use [6]. One of these
is the Drinking Motive Theory that is based on the motivational model of alcohol use and proposes
that people are using alcohol to regulate both positive and negative emotions [7]. Three drinking
motives were described based on this motivational model of alcohol use: 1. social motives (drinking
for social reward), 2. enhancement motives (drinking to enhance positive mood) and 3. coping
motives (drinking to attenuate negative emotions) [8]. Current literature on drinking motives and
alcohol use focusses predominantly on adolescents and adults. In these populations, drinking
motives and its association with drinking behaviour have been well established [9-11]. Social motives
are generally the most endorsed motives [10, 12, 13] and are generally related to frequency of
consumption, especially in social situations [7, 14]. Furthermore, several studies reported a relation
between social drinking and alcohol problems [14-16]. Heavy social drinking is a phenomenon that
may lead to more at-risk drinking and hence to alcohol related problems [15]. Enhancement motives
were mostly associated with quantity and frequency of alcohol use [12, 14]. However, Grant et al.
(2007) and Lyvers et al. (2010) found a relationship between enhancement and alcohol related
problems. Additionally, Németh et al. (2011) described the relationship between enhancement
motives and drunkenness. This type of drinker might consume considerable quantities to enhance
the effects of alcohol and to have fun which finally can lead to problems [14]. The link between
coping motives and alcohol use was also described [12, 14, 16]. Studies supported the assumption
that drinking to cope with negative feelings was an indicator for problem drinking [12] and alcohol
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related problems [12, 14, 16]. This suggests that those drinking to cope report a greater
preoccupation with drinking, which in turn is related to more drinking [14].
Studies investigated why older adults drink alcohol but only a few used theoretically driven
constructs such as the Drinking Motive Questionnaire (DMQ) [17]. Reviewing the literature, we
identified studies using the DMQ solely in an older population [13, 17-19]. In Gilson et al. (2013) and
Sacco et al. (2015) social motives were the most endorsed drinking motive. In both studies drinking
for social motives were associated with quantity of alcohol use [17, 19]. In Gilson et al. (2013), about
30% of the older adults endorsed enhancement motives which may suggest that drinking to enhance
positive feelings is relevant to older adult’s decision to use alcohol. Sacco et al. (2015) however, did
not report data considering enhancement motives among their participants. Studies on the coping
motives among older adults reported an association between coping motives and problem drinking
[17-19]. Our current study builds on these findings to examine the drinking motives of communitydwelling older adults by using a standardised measurement, the DMQ.

Alcohol and negative emotions in older adults
Negative emotions are common in older adults, often due to the changes [20, 21] and loss
experiences associated with aging. Some studies suggested a relationship between heavy alcohol use
and higher levels of negative emotions [22-24] which is consistent with the ‘stress-coping’ model [6].
This model postulate that people consume alcohol as a coping response to stress, where it is used to
enhance positive affect and/or to decrease an aversive mood [6, 13]. Consequently, when alcohol is
used in the absence of effective and adaptive coping strategies, individuals are at risk of engaging in
problematic drinking behaviour [6]. A recent study reported that initial involvement in heavy alcohol
use combined with reliance on alcohol as a coping response, in interaction with stressful events
predicted even higher levels of maladaptive alcohol use across time [25]. Thus, those who rely on
alcohol to cope may become even more psychologically dependent on alcohol in the near future,
requiring alcohol to cope with the negative emotions generated by the challenges of everyday life
and therefore are less able to exercise volitional control over their drinking in time. Because of this
dependence, these individuals are more likely to drink in unfavourable circumstances and even
continue to drink despite the occurrence of problems related to their (problematic) alcohol use [7].
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The current study
Through the conceptual framework of the Drinking Motive Theory, this study examine the
association between drinking motives, psychological distress and hazardous drinking behaviour
among a large sample of community-dwelling older adults. As mentioned, the relation between
drinking motives and hazardous drinking behaviour in other populations has been well established.
However, data of drinking motives in community-dwelling older adults are lacking. Additionally, the
link between drinking motives, psychological distress and alcohol use behaviour in older adults, is
poorly studied. This is surprising since drinking motives are theorized to be the most proximal
predictor of alcohol outcomes. Hence, they are an important factor to consider as these might
influence the extent to which alcohol is used in a risky way [7]. Moreover, at-risk drinking is an
increasing phenomena among older adults [1] which has been linked with negative emotions [22-24].
Alcohol complicates health inequalities across the life course [26]. Older adults are more likely than
younger adults to be admitted to hospital for alcohol related conditions [27] and have an increased
risk for alcohol specific death [28]. In older adults, the greater vulnerability to the effects of alcohol
necessitates a better understanding of drinking practices. The contribution of this study is in the
examination of individual drinking motives in a large sample of community-dwelling older adults
which can provide insight into alcohol use behaviour in older adults. Given the potential adverse
consequences of hazardous drinking on the health of older adults [5] it is necessary to understand
why older adults use alcohol in risky ways. Interventions including personal feedback are efficient in
reducing at-risk alcohol use among older adults [29]. Tailored prevention and intervention
programme’s that take drinking motives and psychological distress into account, might be successful
in reducing at-risk drinking among older adults.
We aimed to address the following research questions. First, what is the interrelation between
drinking motives, hazardous drinking behaviour and psychological distress among older adults?
Based on literature, we hypothesize the presence of a positive association between endorsing the
drinking motives (especially drinking for coping) and hazardous drinking and psychological distress.
Secondly, does psychological distress moderate the relationship between drinking motives and
drinking behaviour in older adults? We hypothesize a moderation role of psychological distress in a
way that in higher levels of psychological distress, the relation between drinking motives (especially
drinking for coping) and hazardous drinking behaviour will be stronger than in lower levels of
distress.
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METHODS
Participants
The sample population consisted of 1.148 older adults living in Flanders, the northern part of
Belgium. All respondents were enrolled from October 2013 to April 2016. Eligible participants were
aged 65 and older, able to read and understand Dutch and reported drinking at least one alcoholic
beverage in the past 12 months. This sample is part of a larger study on the drinking patterns of older
adults in Belgium.
Trained research assistants recruited participants via snowball sampling method. Older adults were
contacted through community centres and local activities events. All participants were asked if they
knew someone who would be prepared to fill in the same questionnaire.

Procedure
Most older adults were able to complete in the questionnaires by themselves. However, a trained
interviewer was always present to help the respondent if necessary. Furthermore, participants were
given an explanation about the purpose and procedure of the study and an informed consent. When
both spouses were interviewed, they were put in different rooms and were interviewed separately. A
written informed consent was obtained before starting the survey: no names were registered and all
the obtained data were processed by the research team.

Measurements
Drinking motives
The Drinking Motives Questionnaire (DMQ) [17] was used to measure the motivations to use
alcoholic beverages. The 15-item scale consists of three subscales: 1. social, 2. enhancement and 3.
coping drinking motives. Responses options ranged from 1 (almost never/never) to 5 (almost
always). Higher scores on each subscale indicate greater endorsement of that particular drinking
motive. The three-dimensional structure of the DMQ is a suitable and valid instrument for older
adults to assess their reasons for alcohol use. The three motive subscales, social motives,
enhancement motives and coping motives, proved to have a good reliability (alphas were .92 for
social, .86 for enhancement and .86 for coping) [17] and will be used for analyses as continuous
variables. As the ‘stress-coping’ model suggests that people consume alcohol to reduce tension or
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enhance positive affect [6] to the extent that alcohol serves as a positive reinforcer that may be
learned and fostered across time [25], drinking motives will be used as predictors in the analyses.

Psychological distress
Participants completed the Brief Symptom Inventory (BSI) as a self-report measurement for mental
health. The instrument includes 53 items and assesses nine symptom dimensions across three global
indexes. Each item of the BSI is rated on a 5-point scale of distress, ranging from ‘not-at-all’ to
‘extremely’. The rankings characterize the intensity of distress during the past seven days. The three
global indexes of distress associated with the BSI are the General Severity Index (GSI), the Positive
Symptom Distress Index (PSDI) and the Positive Symptom Total (PST). The GSI is calculating using the
sums for the nine symptom dimensions plus the four additional items not included in the dimension
scores and dividing by the total number of items to which the individual responded. It is the most
sensitive indicator of the respondent’s distress level because it combines information about the
number of symptoms and the intensity of distress [30]. For this study the level of distress (GSI) will be
used as moderator in the analyses. Cronbach’s alpha for all nine dimensions ranged from .71 to .85
and for the GSI .90 [30].

Drinking behaviour
The Alcohol Use Disorder Identification Test (AUDIT) [31] was used to assess the alcohol use during
the past year. It contains ten questions: three regarding quantity and frequency of alcohol use, three
regarding alcohol dependence and four regarding problems caused by alcohol misuse. Each item
receives a score of 0 to 4. For the statistical analyses we used the AUDIT total score as a continuous
variable as outcome in the analyses. The total score represents the level of hazardous drinking.
Cronbach’s alpha for the full scale (AUDIT) in our sample was .77. Using the guideline of ≥.70 makes
this value acceptable for internal consistency [32].
Three covariates were used in the statistical analyses: gender, age and smoking. Several studies
reported an association between higher levels of alcohol and male gender [18, 33, 34], being 65-75
years old [18, 34, 35] and being a smoker [33, 34, 36, 37]. Therefore we included those covariates in
all statistical models.
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Statistical analyses
First, we conducted independent sample t-tests to compare covariates men/women and
smoker/non-smoker in their drinking motives (social drinking motive, enhancement drinking motive
and coping drinking motive), hazardous drinking (AUDIT score) and distress (GSI score).
Secondly, Pearson correlations were used to calculate bivariate intercorrelations between covariate
age, predictors (drinking motives), moderator (GSI) and dependent variable (AUDIT). To test the main
effect between drinking motives and hazardous drinking, linear regression analyses that controlled
for age, gender and smoking were conducted. We evaluated the main effects separately by
conducting three models, one for each drinking motive.
Finally, to investigate whether distress moderated the association between drinking motives and
hazardous drinking, we added the interaction terms as a predictor. These interaction terms were the
independent variables (eg. social drinking motives) multiplied by the moderator (distress). We
conducted three models, one for each drinking motive. We visualized the interactions in simple slope
plots showing the predicted association between drinking motives and hazardous drinking at low and
high levels of distress (a low level referred to one SD below the mean and high level referred to one
SD above the mean). To test the models of moderation the PROCESS Procedure for SPSS Version 3.2
was used (www.guilford.com/p/hayes). Covariates gender, age and smoking were included in all
three models.
The statistical analyses were conducted using SPSS (IBM Corp. Released 2017. IBM SPSS Statistics for
Windows, Version 25.0. Armonk, NY: IBM Corp.).

RESULTS
Sample
Of the 1.148 participant (Table 1), 52.7% were women, 10.3% being a smoker with a mean age of
73.02 years (SD= 5.94, range 65-93) (age not represented in Table 1). In comparison to women, men
reported significantly higher scores on all three drinking motives (social motives: t(1139)=-3.033,
p=.002; enhancement motives: t(1136)=-3.113, p=.002; coping motives: t(1124)=-5.746, p=<.001).
Additionally, men reported significantly higher scores on the AUDIT (t(1143)=-8.093, p=<.001). There
is no difference between men and women regarding the GSI (t(1074)=.814, p=.416). Smokers and
non-smokers reported no difference in scores on the social and coping drinking motives (respectively
t(1139)=1.730, p=.084 and t(1124)=-.513, p=.608). On the other hand, smokers reported significantly
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higher scores on the enhancement drinking motives (t(1136)=-3.973, p=<.001). Furthermore, they
also reported significantly higher scores on the AUDIT (t(1143)=-7.695, p=<.001) and GSI (t(1074)=2.984, p=.003).
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Table 1: Descriptive of drinking motives, hazardous drinking, and psychological distress

TOTAL DRINKING
SAMPLE
GENDER
men
women
SMOKING
no
yes
* Range 1-5
** Range 0-40
***Range 0-1

N
1148

%

543
605

47.3
52.7

DRINKING
MOTIVES
Social
p
motives*
M
(SD)
2.31 1.26

Enhancement
motives*
M
(SD)
1.40
.53

.002
2.42
2.20

1.27
1.24

89.7
10.3

2.33
2.12

1.26
1.31

Coping
motives*
M
(SD)
2.17 .89

.002
1.46
1.36

.52
.53

.084
1030
118

p

.51
.66

M
4.08

(SD)
3.51

4.94
3.31

4.18
2.53

<.001
2.32
2.02

.93
.84

<.001
1.38
1.59

p

HAZARDOUS
DRINKING
AUDIT score**

<.001

.608
2.16
2.21

.90
.86

p

PSYCHOLOGICAL
DISTRESS
GSI
p
score***
M
(SD)
.40
.38
.416
.39
.41

.369
.395

<.001
3.81
6.37

2.92
6.27

.003
.39
.50

.361
.521
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Table 2: Bivariate correlations between covariate age, drinking motives, psychological distress, and hazardous drinking
COVARIATE
Age

DRINKING MOTIVES
Social
motives

COVARIATE
Age
1
DRINKING MOTIVES
Social motives
.048
1
Enhancement motives
-.120**
.261**
Coping motives
-.070*
.632**
HAZARDOUS DRINKING
Total score AUDIT
-.148**
.235**
PSYCHOLOGICAL DISTRESS
GSI score
-.041
.019
* Pearson Correlation is significant at the 0.05 level
** Pearson Correlation is significant at the 0.01 level

HAZARDOUS DRINKING

Enhancement motives

Coping motives

Total score AUDIT

1
.543**

1

.478**

.367**

1

.326**

.091**

.286**

PSYCHOLOGICAL
DISTRESS
GSI score

1
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Bivariate correlations between the various study measures are shown in Table 2. Most study
measurements were significantly intercorrelated. AUDIT score was the strongest related to
enhancement motives (r=.478, p<.001), followed by coping and social motives (respectively r=.367,
p<.001 and r=.235, p<.001). Psychological distress was significantly related to enhancement motives
(r=.326, p<.001) and coping motives (r=.091, p<.001) and to AUDIT total score (r=.286, p<.001).

Moderation effects
We investigated whether psychological distress might moderate the relationship between drinking
motives and hazardous drinking (Table 3). As mentioned before, all analyses were controlled for age,
gender and smoking.

Table 3: Moderating effect of psychological distress on the relationship between drinking motives
and hazardous drinking

Unstandardized
B

OUTCOME: total score AUDIT
95% CI
SE
t
p
LLCI

ULCI

R2

Distress

2.518

.255

9.860

<.001

2.017

3.019

.193

Social Drinking Motives*
SOCIALxDISTRESS**

.652
.319

.076
.185

8.560
1.722

<.001
.085

.502
(-.045)

.801
.684

.167
.244

Enhancement Drinking
Motives*
ENHANCEMENTxDISTRESS**

2.889

.169

17.055

<.001

2.557

3.222

.295

1.987

.306

6.487

<.001

1.386

2.588

.338

Coping Drinking Motives*
COPINGxDISTRESS**

1.284
1.759

.106
.252

12.161
6.961

<.001
<.001

1.077
1.263

1.491
2.255

.219
.310

Controlled for covariates gender, age and smoking
* Main effect by linear regression analyse
** Moderation analyses by PROCESS Procedure by Hayes
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Results indicated that higher levels of distress (β=2.518, C.I. (95%)=2.017-3.019, p<.001) and higher
levels of endorsement on all three drinking motives (social motives: β=.234, C.I. (95%)=.502-.801,
p<.001; enhancement motives: β=.433, C.I. (95%)= 2.557-3.222, p<.001; coping motives: β=.327, C.I.
(95%)= 1.077-1.491, p<.001) were associated with higher AUDIT scores.
There is a significant positive association between enhancement motives and distress (β=1.987, C.I.
(95%)=1.386-2.588, p<.001) (Figure 1). Each of the simple slope tests revealed a significant positive
association between drinking for coping motives and AUDIT, but drinking for coping reasons was
more strongly related to AUDIT for higher levels of distress (b= 1.701, t(1046)= 13.227, SE = .129,
p<.001) than for lower levels of distress (b= .605, t(1046)= 4.621, SE = .131, p<.001) (not representant
in Table).
There is a significant positive association between coping motives and distress (β=1.759, C.I.
(95%)=1.263-2.255, p<.001) (Figure 2). Each of the simple slope tests revealed a significant positive
association between drinking for enhancement motives and AUDIT, but drinking for enhancement
reasons was more strongly related to AUDIT for higher levels of distress (b= 2.645, t(1058)= 14.572,
SE = .182, p<.001) than for lower levels of distress (b= 1.428, t(1058)= 5.923, SE = .241, p<.001) (not
representant in Table).

Figure 1: Psychological distress moderates the association between coping motives and AUDIT score
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Figure 2: Psychological distress moderates the association between enhancement motives and AUDIT
score

DISCUSSION
This study explored the relationship between drinking motives, psychological distress and hazardous
drinking in community-dwelling older adults.
In both men and women, the rank of order of motives was social motives > coping motives >
enhancement motives. Social motives are usually the most endorsed drinking motives in (younger)
adults [10, 12, 13] as well as in older adults [17, 19, 38, 39]. Our results confirm this trend. In our
population the second most reported drinking motives are the coping motives. This is not consistent
with previous research in (younger) adults [10, 12] nor in older adults [17]. Generally, these motives
are the last cited of the three motives. Our study indicated the importance of coping motives to use
alcohol among older adults. Drinking to cope refers to the use of alcohol to escape or regulate
negative emotions [7]. In this sense, we have to acknowledge that older adults are motivated to use
alcohol to ease negative emotional states [18].
Hazardous drinking was the strongest related to enhancement motives, followed by coping and
social motives. All associations were positive and significant. Research among (young) adults
confirms these results [12, 14-16] which may lead to the assumption that the tendencies of drinking
motives and alcohol problems are quiet similar. More research is needed on this topic.

73

In our sample psychological distress was the strongest related to enhancement motives indicating
that older adults experiencing psychological distress tend to use alcohol in order to boost their
positive emotions. The association between distress and coping motives was weak but significant.
Enhancement motives as well as coping motives are both motives with a focus on an impact on the
state of mind [40]. Recent literature on drinking motives among adults and older adults reported
predominantly the association between poor mental health and drinking to cope [13, 18, 25]. In a
study conducted among older adults, almost 72% of the population with poor mental health
reported drinking for coping reasons which might emphasize the link between negative emotions
and drinking coping motives [23]. As literature focussed on coping motives, our results suggest that
health practitioners also need to be aware of the use and misuse of alcohol to enhance positive
feelings in older adults with psychological distress.

Moderation effects
The focus of the moderation analyses was the ability of psychological distress to moderate the
relationship between drinking motives and hazardous drinking. Our results suggested that the
association between enhancement motives and the level of hazardous drinking, as well as the
association between coping motives on the level of hazardous drinking, depended on the level of
distress. More precisely, older adults drinking predominantly for coping reasons or for enhancement
motives, in conjunction with high levels of distress, will report higher levels of hazardous drinking.
This suggests that the association between coping and enhancement drinking motives on hazardous
drinking were more robust among older adults with higher level of distress. This is consistent with
the ‘stress-coping’ model posing that people consume alcohol as a coping response to stress where
alcohol is used to enhance positive affect (enhancement motives) and/or decrease an aversive mood
(coping motives). Involvement in heavy alcohol consumption combined with dependence on alcohol
to cope, in interaction with stressful events, predicted a higher level of hazardous alcohol
consumption over time [25]. Hence, those who depend on alcohol to cope can become
psychologically dependent on alcohol, making alcohol necessary to handle negative emotions
created by the changes of ageing and in daily life. This makes older adults less able to exercise
control over their alcohol use behaviour. Their dependence increases the likelihood that they will
drink and continue to drink in unfavourable conditions despite the occurrence of problems
associated with their use [7].
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Implications
The ‘stress-coping’ model suggests that people e consume alcohol to reduce tension or enhance
positive affect [6] to the extent that alcohol serves as a positive reinforcer that may be learned and
fostered across time [25]. Our results have implications for prevention and treatment, suggesting
that interventions for older adults with hazardous alcohol use behaviour should attempt to
transform the tendency to use alcohol by changing their state of mind. In order to do so, it is
necessary to identify and address the distress of the elderly. Therapeutic intervention (e.g. cognitive
behavioural therapy) can be used very effectively in treating emotional problems of older adults. A
tailored approach considering the person’s unique needs (eg. internal state, drinking motives) taking
into account the challenges associated with ageing appears to be very effective [41]. Furthermore,
information about the motives for using alcohol can help adapting prevention and intervention
strategies to reduce hazardous alcohol consumption [42] and hence alcohol problems [43]. Older
adults are tended to reduce their alcohol consumption when they are given a personalized
explanation about their alcohol use and health [44] as most older adults reduce their alcohol
consumption for health reasons [38, 45].

Strengths and limitations
The strength of this study is the comprehensive range of drinking motives proposed to older adults.
The present study is, to our knowledge, the only study in Europe to use an extended assessment tool
to investigate the drinking motives of a community-dwelling older population. The novel contribution
of this study is in the examination of drinking motives in a large sample of community-dwelling older
adults and their association with alcohol use behaviour.
There are some limitations in this study. Individuals who suffer from severe mental health problems
associated with alcohol use were unlikely to participate in this study. It was, however, not our
purpose to concentrate on older adults with psychiatric disorders like alcohol use disorder or mood
disorders. These results cannot be generalized for older adults in sheltered homes as they might have
different characteristics than community-dwelling older adults. Furthermore, although the privacy of
the sealed envelope method may support more honest self-reporting of alcohol use and
psychological distress, the methodology might have led to social desirable answers. It might be
possible to assume that hazardous alcohol use and levels of distress are likely to be underreported.
Another concern is the snowball sampling as it may limit the representativeness of the sample of the
population of older adults in Belgium. However, when a study involves items that one can consider as
private, such as alcohol use might be for older adults, snowball sampling might be particularly
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beneficial [46). Finally, the cross-sectional design does not allow us to draw conclusions on the
direction of the associations. For example we found an association between drinking to cope and
distress, but there is the distinct possibility that the causal order is the opposite of our hypothesis.
People who scored higher on the AUDIT experienced higher levels of distress because of their
drinking. They may self-report drinking to cope, but the drinking drives the distress rather than viceversa. Similarly people who have more positive physiological experiences of alcohol may report using
to enhance their emotional states, but that may be a result of physiological differences rather than
distress.

CONCLUSION
Drinking motives and hazardous alcohol use behaviour are associated. Furthermore, older adults
drinking predominantly for enhancement or coping motives in conjunction with high level of
psychological distress were more likely to report a higher degree of hazardous alcohol use.
Understanding these associations between drinking motives, distress and alcohol use behaviour
could help identifying older adults. Consequently, they can be more effectively supported by
reducing their alcohol use focussing on their levels of distress instead of their drinking motives.
Psychological distress might be seen as a variable factor and can be successfully tackled, in contrary
to drinking motives that might be seen as a trait that has been fostered over time. Future research
would benefit from a longitudinal study of the relationship between these variables. This could lead
to greater understanding of the alcohol behaviour of older adults and the establishment of more
targeted prevention and intervention programmes.
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ABSTRACT
Introduction: In the present study, the goal is twofold. First, we examine the psychometric properties
of the CD-RISC, including factor structure, in a large community-dwelling older population. Secondly,
we examine if resilience factors (as measured by the CD-RISC) moderate the association between
negative affect (symptoms of depression and anxiety) and hazardous alcohol use.
Method: This is a retrospective cross-sectional study. The sample population, enrolled from October
2013 to April 2016, consisted of 1,368 community-dwelling older adults living in the Flemish part of
Belgium (Flanders). We used standardized questionnaires to collect self-reported data on alcohol use
behaviour, depression and anxiety and resilience by using respectively the Alcohol Use Identification
Test (AUDIT), the Brief Symptom Inventory (BSI) and the Connor-Davidson Resilience Scale (CD-RISC).
Results: Of the total sample (N 1.368), 80.1% reported using alcohol. The total sample and the
drinking sample reported respectively a mean of 65.75 (SD 15.40) and 65.79 (SD 15.90) on the CDRISC. Concerning the CD-RISC, exploratory factor analysis presents four factors of which three with a
good reliability. Moderation analyses reflect that older adults with higher levels of resilient
characteristics did not report an association between negative affect and hazardous drinking.
Alternatively, low resilient older adults did report a positive and significant association between
negative affect and hazardous drinking.
Conclusion: The CD-RISC appeared to be a reliable instrument, consisting of three factors. In our
sample, high resilience moderated the association between negative affect and hazardous drinking
and may serve as a buffer against hazardous drinking.
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INTRODUCTION
Resilience
As life expectancy increases, health systems and communities are challenged to find sustainable and
effective ways to promote successful ageing [1]. As people age they often encounter challenges such
as the development of chronic illness and emotional stress, often resulting from experiences of loss.
Despite this, older adults generally do not show more depressive symptoms, also known as the
paradox of ageing [2]. This might be explained by the presence of resilience. While some define
resilience as a personality trait that could potentially buffer the adverse effects of stressful life events
[3], others describe resilience as a process of adapting well in face of adversities, as ‘bouncing back
from difficult experiences [4]. Despite the lack of consensus on the construct definition of resilience,
it might be identified as an important factor contributing to successful aging [5, 6]. High levels of
resilience in older adults are associated with better physical, psychological and social functioning.
According to Resnick et al. (2011) being more physically active may have particularly strong
associations with high resilience [7]. On psychological level, higher resilience predicted greater
happiness, lower depression and higher psychological well-being [8, 9]. Furthermore, on social level,
older adults with high resilience reported being more socially active and were more involved in
community participations [9, 10].

Resilience and alcohol use
Alcohol use among older adults is quiet common. Foster et al. (2019) reported a prevalence of 78%
of drinkers in a community-dwelling population aged 65+ in England and Carvalho et al. (2018)
presented a prevalence of 70% of drinkers and 27.3% of heavy drinkers (>4 units/day of >10
units/week) in a community-dwelling sample of Irish 60+ [11, 12]. Additionally, a recent study
conducted among community-dwelling older adults in six European cities reported a prevalence of
lifetime alcohol use of 80% [13].
Several studies suggested a relationship between resilience and alcohol use in (younger) adults.
Wingo et al. (2014) reported a negative association between resilience and alcohol related problems
and even dependency [14]. Individuals with low levels of resilience tend to use ineffective coping
skills, such as alcohol use, to manage stress and negative affect [15]. Alternatively, higher level
resilience was linked to a reduced risk of alcohol use [16]. A prospective study suggested that the
ability to adapt flexibly to environmental demands is one of the characteristics of resilience that can
reduce the risk of alcohol use [17]. In other words, resilience may be seen as a protective factor that
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seems to mediate between stressful life events and consequent behavioural responses [1] like
alcohol use and heavy drinking [14].

This study
Problems in alcohol use among older adults
The percentage of the European population over age 65 has risen progressively over the past years
and is projected to increase to a peak of 525 million older adults around 2050
(https://ec.europa.eu/eurostat/statistics-explained/index.php/Population_structure_and_ageing).
The adverse consequences of alcohol use in older adults are widespread. Higher levels of alcohol use
increases the odds for diseases, injuries and even death [18], limitations in instrumental activities of
daily living [19] and development of affective and anxiety symptoms [12, 13]. Several studies in
(younger) adults reported resilience as a characteristic that might decrease the risk of risky and
heavy alcohol use [1, 14, 16, 17]. However, literature on resilience and alcohol use among older
adults is scare.

Measuring resilience: the CD-RISC
One obstacle in studying resilience is the lack of well-validated measures of this construct. One of the
exceptions is the Connor-Davidson Resilience Scale (CD-RISC) [3], a self-reported scale intended to
measure resilience. Preliminary analyses of the CD-RISC in a general, primary care and psychiatric
outpatient population support its internal consistency and test-retest reliability [3]. However, most
psychometric studies focused on (young) adults. Only a few studies assessed the psychometric
properties of the instrument in older adults. Lamond et al. (2008) examined the psychometric
properties of the CD-RISC and it’s factor structure in a large sample of community-dwelling women
over 60 [10]. They proposed a structure of four factors that somewhat differed from the one
proposed by Connor et al. (2003) [3]. A study of Goins et al. (2013) assessing the psychometric
properties of CD-RISC in a sample of community-dwelling older American Indians couldn’t confirm a
meaningful factor structure [20]. These conflicting results show that resilience in older adults may
reflect a somewhat different construct [10] leading to a different factor structure of the CD-RISC in
this population of older adults. Therefore, a more thorough analysis of its psychometric properties in
an older population is warranted, especially given the fact that the CD-RISC is a promising measure of
resilience.
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Aim & research questions
In the present study, the goal is twofold. First, we want to examine the psychometric properties of
the CD-RISC, including its factor structure, in a large sample of community-dwelling older adults. The
results of the factor structure of the CD-RISC derived from our sample will guide us in the future
understanding of the resilience concept in community-dwelling older adults. Secondly, we examine if
resilience factors moderate the association between negative affect (depression and anxiety) and
hazardous alcohol use. We hypothesize that resilience factors will moderate the association between
negative affect and hazardous drinking. We expect that older adults with lower levels of resilience in
conjunction with higher levels of negative affect, will report higher levels of hazardous drinking, in
comparison to older adults with higher levels of resilience.

METHOD
This is a retrospective cross-sectional study exploring the association between resilience, depression
and anxiety and hazardous alcohol use in community-dwelling older adults by using an extensive
quantitative survey.

Sample
Adults aged 65 or older and living at home were invited to participated. Older adults reporting
memory problems, having a neurodegenerative disease or sensory deficits were excluded. As the
questionnaire was in Dutch, older adults needed to have a good comprehension of the Dutch
language. If they reported difficulties understanding the questions due to language problems, they
were also excluded. The sample population, enrolled from October 2013 to April 2016, consisted of
1,368 older adults living in the Flemish part of Belgium (Flanders). This study is part of a larger
research project on the drinking patterns of older adults in Belgium.

Procedure
The population was recruited by a snowball sampling. During gatherings in community centres and
local activity groups the purpose and procedure of the study were explained. Subjects were able to
sign up and those who did were contacted and asked to make an appointment. The appointments
were made at their own residence. At that time, a trained research assistant explained the purpose
and procedure of the study for a second time. Most older adults were able to complete the
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questionnaire by themselves, yet the research assistant was at all time available for help and
assistance. When both spouses were questioned, they were placed in different rooms of the
residence to reduce potential influences. After the assessment, participants were asked if they had
acquaintances that would volunteer to fill in the questionnaire. When contacting these
acquaintances, only a small number of eligible participants refused to participate, mostly due to the
length of the questionnaire.

Statement of Ethics
The research protocol was approved by the Ethical Committee of University Hospital in Antwerp.
Anonymity and confidentiality were emphasized by the interviewer. A written informed consent was
obtained before starting the survey: no names were registered and all the obtained data were
processed by the research team.

Measurements
Socio-demographic variables
The following variables were included: age, gender, educational level (lower than primary school,
lower secondary, high secondary, higher education bachelor degree or higher), living arrangement
(widowhood, living alone, living together) and smoking. The population was categorized into three
age groups: the ‘younger older adults’ from 65 to 74 years of age, the ‘older adults’ from 75 to 84
years of age and the ‘older older adults’ ≥ 85 years of age.

Negative affect
Participants completed the Brief Symptom Inventory (BSI) as a self-report measurement for mental
health [21]. The instrument includes 53 items and assesses nine symptom dimensions across three
global indexes. Each item of the BSI is rated on a 5-point scale of distress, ranging from ‘not-at-all’ to
‘extremely’. The rankings characterize the intensity of distress during the past seven days. From the
nine symptoms dimensions, we use the dimensions “Depression” and “Anxiety” to define our
negative affect factors. Depression reflects a broad range of symptoms of clinical depressive
symptoms. Symptoms of dysphoric affect and mood, withdrawal of interest of life activities, loss of
vital energy, feelings of hopelessness and futility are reflected in this dimension. The Anxiety
dimension subsumes a set of symptoms usually associated with clinically high levels of anxiety like
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restlessness, nervousness, tension, experiences reflecting free-floating anxiety and panic [21].
Cronbach’s alpha for the dimension Depression and Anxiety in our sample was respectively .81 and
.75. Using the guideline of ≥.70 makes this value acceptable for internal consistency [22].

Resilience
The Connor-Davidson Resilience scale (CD-RISC) is a measure of stress-coping ability including 25
items each rated on a five-point scale (0 = not true at all, 1 = rarely true, 2 = sometimes true, 3 =
often true, 4 = true nearly all of the time) [3]. Higher ratings indicates greater resilience. The total
score range is from 0-100. Beside the total score, five factors were described by Connor et al. (2003)
[3]: Factor 1 corresponds to the notion of personal competence, high standards and tenacity, Factor
2 reflects trust in one’s instincts, tolerance of negative affect and strengthening effects of stress,
Factor 3 relates to the positive acceptance of change and secure relationships, Factor 4 reflects
control and Factor 5 spiritual influences. The CD-RISC has demonstrated strong internal consistency
and test–retest reliability (α= 0.89) in a general population of younger adults [3]. In the current
sample the CD-RISC demonstrated good internal consistency (Cronbach’s alpha= .93).

Hazardous alcohol use
The Alcohol Use Disorder Identification Test (AUDIT) [23] was used to assess the level of potential
problematic alcohol use. It contains ten questions: three regarding quantity and frequency of alcohol
use, three regarding alcohol dependence, and four regarding problems caused by alcohol misuse.
Each item receives a score of 0 to 4, which implies a range of 0-40. Cronbach’s alpha for the full scale
(AUDIT) in our sample was .70. Using the guideline of ≥.70 makes this value at the limit of acceptable
for internal consistency [22].

Covariate
In our previous study we found associations between higher levels of alcohol and male gender, being
65-75 years old and being a smoker [24]. Therefore, gender, age and smoking were included as
covariates in all statistical analyses.
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Statistical analyses
Aim 1: to establish a factor structure of the CD-RISC
Using the total sample (n= 1.368), we calculated the Pearson correlation coefficients between
individual items and the total score on the CD-RISC, as well as the internal consistency of the
instrument (Cronbach’s alpha). To replicate the exploratory factor analysis conducted in the CD-RISC
development study [3], we performed an exploratory principal component analysis (PCA) and an
exploratory factor analysis (EFA) with Promax rotation. The purpose of the PCA is generating a pool
of items that are purposed to tap the target construct of resilience. In the next step we used the EFA
to determine the number of factors underlying the variation in and correlations among the items and
to identify the items that load on particular factors. In both analysis we used the oblique rotation
Promax method because of the assumption that the factors will, in some extent, relate to each other
[25].

Aim 2: to examine the moderation effect of resilience factors on the relationship between negative affect
(depression and anxiety) on hazardous alcohol use
We conducted a series of moderation analysis to investigate whether resilience factors moderated
the association between negative affect (depression and anxiety) and hazardous drinking, using the
drinking sample (n= 1.095). We added interaction terms as predictors. These interaction terms were
the independent variables (depression and anxiety) multiplied by the moderator (resilience factors).
We visualized the interactions in simple slope plots showing the predicted association between
negative affect (depression and anxiety) and hazardous drinking at low and high levels of resilience
factors (a low level referred to one SD below the mean and high level referred to one SD above the
mean). To test the models of moderation the Hayes PROCESS Procedure for SPSS Version 3.2 was
used (www.guilford.com/p/hayes). Covariates gender, age and smoking were included in all models.
Furthermore, in all models with depression as predictor, we added anxiety as covariate and vice
versa.
The statistical analyses were conducted using SPSS (IBM Corp. Released in 2017. IBM SPSS Statistics
for Windows, Version 25.0. Armonk, NY: IBM Corp.).
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RESULTS
Sample
The characteristics of the total and the drinking sample are represented in Table 1.

Table 1: Characteristics of the total sample (n= 1.368) and the drinking sample (n= 1.095)

DEMOGRAPHICS
GENDER
Women
Men
AGE
young older adults (65-74)
older adults (75-84)
older old adults (85+)
LIVING SITUATION
living alone
with partner
Widowhood
EDUCATIONAL LEVEL
primary school or lower
lower secondary
higher secondary
higher education
SMOKING
No
Yes
ALCOHOL USE
ACTUAL ALCOHOL CONSUMPTION*
How often do you have a drink containing
alcohol?
Monthly or less
2 to 4 times a month
2 to 4 times a week
4 or more times a week
How many drinks containing alcohol do you
have on a typical day when you are drinking?
1 or 2
1 or 2 or 4
5 or 6
7, 8 or 9

TOTAL
POPULATION
n
%
1368

DRINKING
POPULATION
n
%
1095
80.1

761
605

55,8
44,2

576
518

52.7
47.3

831
459
77

60,8
33,6
5,6

688
353
53

62.9
32.3
4.8

92
829
170

8,4
76,0
15,6

92
829
170

8.4
76
15.6

27
441
479
417

2,0
32,3
35,1
30.6

16
329
376
373

1.5
30.1
34.4
34.1

1236
132

90.4
9.6

979
116

89.4
10.6

196
237
259
403

17.9
21.6
23.7
36.8

829
200
48
7

75.7
18.3
4.4
0.6

90

10 or more
AUDIT CATEGORIES*
low levels of alcohol problems (score 0-7)
medium levels of alcohol problems (score 815)
high levels of alcohol problems (score 16-19)
likelihood for alcohol dependence (score 20+)
* Based on the AUDIT questionnaire

11

1.0

979
92

89.4
8.4

6
18

0.5
1.6

Factor analysis: CPA an EFA
The total mean score on the CD-RISC was 65.75 (SD 15.40) in our total sample and 65.79 (SD 15.09) in
our drinking sample (not represented).
The CPA analysis retained four components with an eigenvalue >1 and the Kaiser-Meyer-Olkin (KMO)
= .945. Two items (items 12 and 20) did not meet the cut-off of .40 [25] and were excluded from the
EFA (Table 2). The EFA was run with the remaining 23 items to obtain eigenvalues for each factor in
the data. Four factors had eigenvalues over Kaiser’s criterion of 1 and in combination explained
57.37% of the variance. Factor 1 (ten items) included items related to tenacity and goal orientation
(self-efficacy). Factor 2 (six items) was related to tolerance and adaptability. Factor 3 (three items)
included spirituality and factor 4 (two items) was related to social connection (two items). Internal
consistency of the four factors are: Factor 1 α= .890, Factor 2 α= .831, Factor 3 α= .707 and Factor 4
α= .385.
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Table 2: Exploratory Factor Analysis (EFA) of the 25-item CD-RISC in total sample (n=1.368)
Mean

SD

Item total
correlation

I prefer to take the lead in problem-solving
I think of myself as a strong person when dealing with life’s
challenges and difficulties
I am not easily discouraged by failure
I feel like I am in control
I work to attain goals
Under pressure, I stay focused and think clearly
I like challenges
I make unpopular or difficult decisions.
I am able to handle unpleasant or painful feelings like sadness, fear,
and anger
I take pride in my achievements

3.01
2.74

.953
.973

.618*
.726*

.791
.772

2.83
2.87
2.69
2.83
2.26
2.40
2.56

.951
.950
.963
.877
1.131
1.084
.964

.689*
.686*
.709*
.712*
.659*
.597*
.685*

.768
.744
.701
.629
.567
.558
.526

2.88

.884

.618*

.520

2.42
2.57
2.46

1.057
1.013
1.074

.667*
.671*
.647*

.673
.658
.644

4.
1.
8.

Having to cope with stress can make me stronger
Past successes give me confidence
I try to see the humorous side of things when I am faced with
problems
I can deal with whatever comes my way
I am able to adapt when changes occur
I tend to bounce back after illness, injury or other hardships

2.85
2.94
2.90

.889
.942
.928

.653*
.564*
.645*

.638
.439
.409

21.
9.
3.

I have a strong sense of purpose in life
I believe most things happen for a reason
Sometimes fate or God helps me

2.37
2.03
1.39

1.230
1.285
1.369

.503*
.432*
.354*

13.

In times of stress, I know where to find help

2.92

1.028

.517*

15.
17.
16.
22.
24.
14.
23.
18.
19.
25.
7.
5.
6.

FACTOR FACTOR FACTOR FACTOR
1
2
3
4

.742
.666
.544
.674

92

2.

I have one close and secure relationship
Eigenvalues
Initial eigenvalues % of Variance
Cronbach Alpha
Extraction Method: Principal Axis Factoring.
Rotation Method: Promax with Kaiser Normalization.

2.67

1.282

.407*
9.053
39.36%
.890

1.818
7.91%
.831

1.315
5.72%
.707

.555
1.008
4.38%
.385

* correlation is significant at the .01 level
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Moderation analysis
A multiple regression model was tested to examine whether the association between negative affect
(depression and anxiety) and hazardous drinking depends on the level of resilience factors (Table 3).
Results indicates that all three factors of the CD-RISC were negative significant associated with AUDIT
(Factor 1: β= -.037, 95% CI: [-.037 – -.010], t= -2.740, p= .006; Factor 2: β= -.064, 95% CI: [-.109 – .019], t= -2.784, p= .005; Factor 3: β= -.108, 95% CI: [-.172 – -.044], t= -3.312, p= .001). Furthermore,
Depression was positive significant associated with AUDIT (β= 1.556, 95% CI: [.995 – 2.118], t= 5.438,
p< .001) and Anxiety was non-significant associated with AUDIT (β= .347, 95% CI: [-.176 – .870], t=
1.301, p= .194).
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Table 3: Results of the multiple linear regression models of the relationship between mental health (Depression and anxiety), resilience (Factor 1, Factor 2
and Factor 3) and hazardous alcohol use (AUDIT)
95% CI
LLCI
ULCI

R2

Unstandardized
B
-.037
-.064
-.108

SE

t

p

.013
.023
.033

-2.740
-2.784
-3.312

.006
.005
.001

-.063
-.109
-.172

-.010
-.019
-.044

.119
.124
.123

MAIN EFFECTS*
MAIN EFFECTS*
MAIN EFFECTS*

Factor 1
Factor 2
Factor 3

MAIN EFFECTS*£
INTERACTION EFFECTS*£
INTERACTION EFFECTS*£
INTERACTION EFFECTS*£

Depression
DepressionxFactor1
DepressionxFactor2
DepressionxFactor3

1.156
-.108
-.148
-.245

.286
.023
.045
.073

5.438
-4.657
-3.326
-3.361

<.001
<.001
.001
.001

.995
-.154
-.235
-.389

2.118
-.063
-.061
-.102

.168
.186
.180
.183

MAIN EFFECTS*¥
INTERACTION EFFECTS*¥
INTERACTION EFFECTS*¥
INTERACTION EFFECTS*¥

Anxiety
AnxietyxFactor1
AnxietyxFactor2
AnxietyxFactor3

.347
-.065
-.058
-.167

.267
.022
.043
.065

1.301
-2.963
-1.366
-2.592

.194
.003
.172
.010

-.176
-.108
-.142
-.294

.870
-.022
.026
-.041

.168
.177
.173
.180

¥ Controlled for covariates gender, age and smoking, BSI DEPRESSION
£ Controlled for covariates gender, age and smoking, BSI ANXIETY
* Main effect by linear regression analyses controlled for covariates gender, age and smoking
** Moderation analyses by PROCESS Procedure by Hayes
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Moderation analysis with Factor 1 as moderator
The interactions between Depression and Factor 1 (β= -.108, 95% CI: [-.154 – .063], t= -4.657, p=
<.001) as well as Anxiety and Factor 1 (β= -.065, 95% CI: [-.108 – -.022], t= -2.963, p= .003) were
significant suggesting that the effect of Depression on AUDIT and the effect of Anxiety on AUDIT
depended on the level of Factor 1 (Table 3).
Simple slopes for the association between Depression/Anxiety and AUDIT were tested for low and
high levels of Factor 1 (Table 4). Results indicate that as Factor 1 levels increased, the association
between Depression/Anxiety and hazardous drinking lost its significance. Figure 1 and 2 illustrate the
different slopes associated with different Factor 1 levels.

Moderation analysis with Factor 2 as moderator
The interactions between Depression and Factor 2 (β= -.148, 95% CI: [-.235 – .061], t= -3.326, p=
.001) was significant suggesting that the effect of Depression on AUDIT depended on the level of
Factor 2. On the other hand, the interaction term between Anxiety and Factor 2 was not significant
(β= -.058, 95% CI: [-.142 – .026], t= -1.366, p= .172) (Table 3).
Simple slopes for the association between Depression/Anxiety and AUDIT were tested for low and
high levels of Factor 2 (Table 4). Results indicate that as Factor 2 levels increased, the association
between Depression and hazardous drinking lost its significance (Figure 3). Figure 4 plots the nonsignificant interaction between Anxiety and Factor 2.

Moderation analysis with Factor 3 as moderator
The interactions between Depression and Factor 3 (β= -.245, 95% CI: [-.389 – .102], t= -3.361, p=
.001) as well as Anxiety and Factor 3 (β= -.167, 95% CI: [-.294 – -.041], t= -2.592, p= .010) were
significant suggesting that the effect of Depression on AUDIT and the effect of Anxiety on AUDIT
depended on the level of Factor 3 (Table 3).
Simple slopes for the association between Depression/Anxiety and AUDIT were tested for low and
high levels of Factor 3 (Table 4). Results indicate that as Factor 3 levels increased, the association
between Depression/Anxiety and hazardous drinking lost its significance. Figure 5 and 6 illustrate the
different slopes associated with different Factor 3 levels.
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Table 4: Conditional effects of the predictors (Depression and Anxiety) at low and high values of the moderators (Factor 1, Factor 2 and Factor 3) on AUDIT
CONDITIONAL EFFECT OF THE PREDICTOR AT LOW AND HIGH VALUES OF THE MODERATOR (FACTOR 1) ON AUDIT
Predictor
DEPRESSION
ANXIETY

moderator value
22
38
22
38

Effect (b value)
1.940
.211
.703
-.333

SE
.302
.417
.293
.363

t
6.435
.506
2.395
-.916

p
<.001
.613
.017
.360

LLCI
1.349
-.608
.127
-1.045

ULCI
2.532
1.030
1.278
.380

CONDITIONAL EFFECT OF THE PREDICTOR AT LOW AND HIGH VALUES OF THE MODERATOR (FACTOR 2) ON AUDIT
Predictor
DEPRESSION

moderator value
12
20

Effect (b value)
1.792
.609

SE
.301
.396

t
5.958
1.536

p
<.001
.124

LLCI
1.202
-.169

ULCI
2.382
1.386

ANXIETY*

CONDITIONAL EFFECT OF THE PREDICTOR AT LOW AND HIGH VALUES OF THE MODERATOR (FACTOR 3) ON AUDIT
Predictor
DEPRESSION
ANXIETY

moderator value
2
9
2
9

Effect (b value)
2.071
.354
1.144
-.027

SE
.347
.430
.378
.330

t
5.962
.822
3.024
-.081

p
<.001
.411
.003
.935

LLCI
1.389
-.491
.402
-.675

ULCI
2.753
1.198
1.887
.621

* No results Interaction Term was not significant
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Figure 1: Simple slopes for the significant positive

Figure 2: Simple slopes for the significant

association between Depression and AUDIT for

positive association between Anxiety and

low and high levels of Factor 1.

AUDIT for low and high levels of Factor 1.

Figure 3: Simple slopes for the significant positive

Figure 4: Simple slopes for the non-significant

association between Depression and AUDIT for

association between Anxiety and AUDIT for

low and high levels of Factor 2.

low and high levels of Factor 2.

Figure 5: Simple slopes for the significant positive

Figure 6: Simple slopes for the significant

association between Depression and AUDIT for

positive association between Anxiety and

low and high levels of Factor 3.

AUDIT for low and high levels of Factor 3.
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DISCUSSION
Several studies described resilience as a protective factor that seems to mediate the association
between stressful life events and destructive behavioural responses [1, 14, 16]. However, the
majority of these studies focused on (young) adults. To address gaps in research on resilience and
alcohol use behaviour among older adults we conducted this study. Our goal was twofold: we
wanted to examine 1. the psychometric properties of the CD-RISC, including factor structure and 2. if
resilience moderate the association between negative affect and hazardous alcohol use among older
adults.

Alcohol use an resilience
In our sample, eight out of ten older adults reported using alcohol. In recent European studies on the
alcohol use in older population, alcohol use was ranged between 67% and 90% [13, 26]. In our
culture it is quite common to drink alcohol [24, 27, 28] and therefore our high prevalence was not
surprising. The level of resilience as measured by the CD-RISC in our total sample as well as in our
drinking sample was lower than seen in other studies. For example, when comparing with the
original study of Connor & Davidson (2003), our total score was pointedly lower (80.4 vs 65.8). This
might be due to the fact that the mean age in the sample of Connor & Davidson (2003) was much
lower than the mean age in our sample (42 vs 73.2), making an accurate comparison very difficult.
Lamond et al. (2009) used an older population, however, only consisting of women. Still, our female
sample scored lower than theirs (75.7 vs 65.8).

Principal Component Analysis & Exploratory Factor Analysis
The current study applied principal component and an exploratory factor analysis to the CD-RISC. The
analysis extracted four factors but because of the guideline of ≥.70 [22] three factors had acceptable
internal consistency. The original factor structure of the CD-RISC reported by [3] yielded five factors.
We found one similar factor, the spirituality factor. But apart from that, there is little agreement
between that study and our in terms of factors. Differences in results of exploratory factor analysis
could arise from multiple elements like sample characteristics. In the developmental study of Connor
& Davidson (2003), the scale was originally piloted with samples of a general population of adults,
primary care and psychiatric outpatients. As our study was conducted among community-dwelling
older adults, comparison is difficult. One study focused on community-dwelling older women from a
Clinical Centre in San Diego [10]. Our results are partly in line with their factor structure. Their first
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factor is a set of items assessing personal competences like tenacity and goal orientation. As our
Factor 1 seems to be quiet similar (by looking at item 14, 17, 19, 22) we will name our Factor 1 ‘Selfefficacy’. Their second factor, as well as ours, appeared to correspond to the tolerance of negative
affect and adaptability. Our Factor 2 consisted of items covering the ability to adapt (items 1, 4, 6, 7,
8) and therefore we will name it ‘Adaptability’. This factor may be seen as something typical for older
adults in comparison to their younger peers. Resilience in older adults may reflects a somewhat
different process, perhaps one that involves contributions from acceptance and toleration of
negative affect versus problem- or task focused active coping [10]. Our third factor, spirituality is
consistent with their fourth factor and therefore we will name our Factor 3 as ‘Spirituality’ (items 3,
9, 21). One of the missing factor in comparison to Connor & Davidson (2003) is the one focussing on
social support. This could have been linked with our Factor 4 (Social connection). However, this
factor did not meet the reliability criteria and was therefore excluded from the analysis. Older adults
may not be focused as younger people to reach out to others. It has been reported that people with
higher levels of resilience often have a good social support [14]. In our sample, older adults may be
more keen to try to solve their problems by themselves. This might be a culture aspect in Flanders
where autonomy and independence are highly valued. Maybe resilience in older adults reflects more
personal characteristics and less external factors like social support. On the other hand, according to
the socioemotional selectivity theory, older adults tend to reduce their social network [29] and
perhaps that is why they are less inclined to ask them for support. More research on this topic is
necessary to examine if this can be validated or not.

Moderation analysis
We tested whether older adults with high levels of depression or anxiety and high scores on our
resilience factors would display significant lower levels of alcohol use compared to older adults with
high levels of depression or anxiety and low scores on our resilience factors. Our results describe the
interaction effect of depression and resilience factors Self-efficacy, Adaptability and Spirituality on
hazardous drinking. More precisely, the association between depression and hazardous drinking
depended on the level of resilience factors Self-efficacy, Adaptability and Spirituality. Among older
adults with lower levels of resilience factors Self-efficacy, Adaptability or Spirituality, in conjunction
with higher levels of depression were more likely to report higher levels of hazardous drinking. On
the other hand, older adults with higher levels of resilience factors Self-efficacy, Adaptability or
Spirituality in conjunction with higher levels of depression were not likely to report higher levels of
hazardous drinking. Similar results were found for the interaction effect of anxiety and resilience
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factors Self-efficacy and Spirituality on hazardous drinking. Surprisingly, the association between
anxiety and hazardous drinking did not depend on the level of Adaptability.

Therapeutic implications
Recent findings on resilience in older adults suggested that resilience is often viewed as a process
rather than a trait and is as such something that can be developed and improved in later life [30].
Personalized resilience interventions, rather than using a one-size-fits-all approach, would have the
best potential for older adults [31]. According to our findings, therapeutic interventions should focus
on three characteristics of resilience. The first is the aspect of self-efficacy which can be easily
targeted among people. It could be argued that individuals need to have a sense of control in their
lives to enable them to set and pursue goals in a purposeful and meaningful way, and hence achieve
high psychological well-being. One possibility, based on Taylor and colleagues’ cognitive adaptation
theory [32], is that optimism and perceived control are largely independent personal resources which
have protective psychological effects and hence contribute to well-being, particularly under
conditions of stress [33]. Furthermore, research indicated that self-efficacy goes hand in hand with
resilience to endorse problem-solving coping [34]. The combination of self-efficacy and resilience
motivates coping responses in individuals to handle problems constructively instead of trying to solve
problems with alcohol.
The second characteristic is adaptability. A prospective study suggested that the ability to adapt
flexibly to environmental demands is one of the characteristics of resilience that can reduce the risk
of alcohol use [17]. This is what might make resilience among older adults so particular. Older adults
are more likely to encounter more challenging life events with chronic disabilities and unconformable
events like personal loss. Therefore they might be more temped to accept and tolerate the negative
consequences of those life events in comparison to their younger peers who may be more active
problem-solving orientated [10].
The third aspect of resilience is spirituality. Studies demonstrated an inverse association between
religious affiliation and lifetime drinking and alcohol use disorder among older adults [13, 35].
Spirituality has been added to the original model of successful aging by [36] who suggested that the
addition of spirituality to interventions focused on health promotion has been received positively by
older adults. Additionally, spirituality can be seen as community capital that can foster community
resilience [37]. Because community resilience can be seen as a process [38], spirituality as a third
resilience factor can be used to tailor prevention and intervention programs for older adults
targeting alcohol use reduction.
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Strengths and limitations
There are some limitations in this study. Individuals who suffer from severe depression or anxiety or
with alcohol use disorders were less represented in this study (1.6% presented a high likelihood for
alcohol dependence). It was however not our purpose to concentrate on older adults with psychiatric
disorders. A second limitation is the fact that our results cannot be generalized for older adults in
nursing homes as they might have different characteristics than community-dwelling older adults.
Furthermore, although the privacy of the sealed envelope method may support more honest selfreporting of alcohol use and psychological distress, the methodology might have led to social
desirable answers. It might be possible to assume that especially hazardous alcohol use and possibly
levels of negative affect are likely to be underreported. However, literature suggested that selfreported methods are a reliable and valid approach to measuring alcohol use behaviour [39, 40].
Another concern is the snowball sampling as it may limit the representativeness of the sample of the
population of older adults in Belgium. However, when a study involves items that one can consider as
private, such as alcohol use might be for older adults, snowball sampling might be particularly
beneficial [41]. Also, the cross-sectional design does not allow us to draw conclusions on the
direction of the associations. For example we found an association between negative affect
(depression and anxiety) and resilience factors, but there is the distinct possibility that the causal
order is the opposite of our hypothesis. Finally, in our factor analysis, one factor has an unacceptable
internal consistency probably because the sets of variables are not strongly related to each other.
The items may tap multiple factors, rather than a single dimension [42]. More research is needed on
the validation of the CD-RISC in older adults and could focus on testing this three-factor model
among community-dwelling older adults by using confirmatory factor analysis.
Despite the limitations, this study provided several insights into the structure of the CD-RISC and
possibilities to tailor prevention and intervention programs to address hazardous drinking in
community-dwelling older adults.

CONCLUSION
Because of the risks of alcohol use in older adults, it is important to understand factors that may
influence alcohol use behaviour and problems in this population [43]. This study emphasises the
important of resilience as dynamic factor that can be associated with hazardous alcohol use among
older adults. Programs should target resilience and more specifically characteristics like Self-efficacy,
Adaptability and Spirituality which were significantly associated with a lower likelihood of hazardous
alcohol use. Personalized resilience interventions, rather than using a one-size-fits-all approach, have
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the best potential for older adults [31]. More studies are needed to elucidate the psychological
mechanisms underlying protective effects of resilience characteristics on hazardous drinking among
older adults.
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ABSTRACT
Objectives: Gender has been identified as an important social determinant for health. This study
investigates gender-specific characteristics for alcohol use (AU) among community-dwelling older
adults.
Methods: This is a retrospective cross-sectional study in 1.406 community-dwelling older adults. We
used standardized questionnaires to collect self-reported data on alcohol use behaviour, mental
health, drinking motives and resilience by using respectively the Alcohol Use Identification Test
(AUDIT), the Brief Symptom Inventory (BSI), the Drinking Motives Questionnaire (DMQ) and the
Connor-Davidson Resilience Scale (CD-RISC). Two multiple linear regression analyses were used to
identify which factor could be associated with AU, one for men and one for women.
Results: Age, mental health factors, drinking motives and self-efficacy were significantly associated
with AU. For both sexes, drinking for enhancement motives predicted increased alcohol intake. For
women, drinking for coping motives, depressive symptoms and self-efficacy predicted increased AU,
whereas anxiety was associated with reduction. For men, anxiety was linked with increased AU.
Conclusions: Different characteristics were found as predictors for AU among older men and women.
Clinical implications: Clinicians and health care providers should be aware of these differences in
order to provide tailored screening and intervention programs to reduce AU in older adults.
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INTRODUCTION
Gender has been identified as an important social determinant for health and plays an important role
in the psychological well-being of older adults [1, 2]. For example older men demonstrated more
psychological well-being than older women, while older women and men whose self-concept
includes masculine/instrumental and feminine/expressive traits showed greater psychological
wellbeing [1].
Alcohol use (AU) among older adults has typically been seen as a male activity. Most studies reported
higher prevalence of AU among older men in comparison to older women [3-6]. Recently a
noticeable increase in AU among older adults has been observed, especially in older women [7, 8].
Evidence for gender convergence in young adults as well as in adults and older adults was found
across a range of drinking patterns and alcohol use problems [9, 10]. This might be a validation of the
prospect that women might adopt the drinking patterns of men, which [11] called the ‘convergence
hypothesis’. This tendency could create a health trend responsible for a growing public health
problem with a high burden on our health care system [12].
A considerable body of research separately identified factors associated with unhealthy AU in older
men and women. First, anxiety and depressive symptoms, which has been well documented among
older adults [13-15], has been associated with higher levels of AU [16, 17]. Considering gender
differences, previous studies reported inconsistent results. For example, Bell et al. (2014)[18]
described poor mental health as an inducing and maintaining factor for high alcohol intake, especially
in men. On the other hand, [6] reported that problem drinking might increase the risk for depressive
and anxiety symptoms, but only in older women.
Gender differences in motives for drinking have been observed across age groups. Among adults,
men report more frequently using social, enhancement and coping motives than women [19], a
trend that continues into late adulthood [20, 21]. In older adults, men are keen to use coping motives
while women tend to use alcohol more frequently for social motives [22]. The link between mental
health and alcohol use may be partially explained by ‘self-medication’ hypothesis [23]. Individuals
may be prone to use alcohol for coping reasons because it helps them managing negative feelings
[21, 24, 25] or even physical pain [24].
Resilience can potentially buffer the adverse effects of stressful life-events and negative affect.
Recently, resilience has been defined as a process of adapting well in the face of adversity, as
bouncing back from difficult experiences [26]. Previous studies among adults and older adults
described the moderating effect of resilience on the relationship between stress and alcohol-related
problems [27-29]. This link might lead to the idea that resilience might be considered as protective
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factor. The buffering effect of resilience for heavy alcohol use might be present especially in older
men, as [27] described higher levels of resilience among older men in comparison to older women.

Problem statement and aim of the study
To date, research on potential risk factors associated with AU among older adults is scarce.
Additionally, the consideration of the gender differences on this topic has been overlooked. This is
surprising given the importance of identifying and screening to minimize alcohol related harm,
especially when studies reported an elevated AU in this population [8, 30]. Therefore, this study
examines the joint contributions of mental health factors, drinking motives and resilience on AU
separately in older men and women. Systematically, studies described alcohol use among older
adults as a typical male behaviour and different characteristics of men and women associated with
alcohol use [4, 5]. Therefore, we conducted two models, one for men and one for women.
Considering findings from previous research on the link between mental health and alcohol use in
older adults, we hypothesized the following: 1. mental health factors being identified as risk factors
for AU for both gender, 2. the endorsement of coping drinking motives being a risk factor for AU,
especially in men, 3. social drinking motives being a risk factor for AU, especially in women and 4.
resilience being a protective factor for AU, especially among men.

MATERIALS AND METHOD
This is a retrospective cross-sectional study exploring AU and associated factors in communitydwelling older men and women by using an extensive quantitative survey.

Sample
Adults aged 65 or older and living at home were invited to participate. Older adults reporting
memory problems, having a neurodegenerative disease or sensory deficits were excluded. As the
questionnaire and informed consent was in Dutch, older adults needed to have a good
comprehension of the Dutch language. If they reported difficulties understanding the questions, they
were also excluded.
The sample population, enrolled from October 2013 to April 2020, consisted of 1,971 older adults
living in the Flemish part of Belgium (Flanders). This study is part of a larger research project on the
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drinking patterns of older adults in Belgium [31]. For this article, the drinking population aged 65 and
over (n 1,406) has been selected for all analyses.

Measurements
Alcohol use: The Alcohol Use Disorder Identification Test (AUDIT) [32] was used to assess the level of
AU. It contains 10 questions: 3 regarding the quantity and frequency of alcohol use, 3 regarding
alcohol dependence, and 4 regarding problems caused by alcohol misuse. Each item receives a score
of 0 to 4. For the statistical analyses, we used the AUDIT total score as a continuous variable as the
outcome in the analyses. The total score represents the level of hazardous drinking. Research from
[33] suggested that the AUDIT questionnaire is an adequate measure for hazardous drinking in an
older population. Cronbach’s alpha for the full scale (AUDIT) in our sample was .77. Using the
guideline of ≥.70 makes this value acceptable for internal consistency [34]. To retrieve the
problematic drinking respondents, a cut-off score of >4 on the total AUDIT score was use [33].
Health related factors: Participants completed the Brief Symptom Inventory (BSI) as a self-report
measurement for mental health [35]. The BSI is suitable for (young) adults as well as older adults in
identifying psychological symptoms [36]. The instrument includes 53 items and assesses nine
symptom dimensions across three global indexes with a good internal consistency. Each item of the
BSI is rated on a 5-point scale of distress (experienced during the past week), ranging from ‘not-at-all’
to ‘extremely’. From the nine symptom dimensions, we use Depression, Anxiety and Hostility as
predictive variables. In our sample these dimensions had Cronbach’s Alpha of respectively .81, .79
and .69 which is acceptable for internal consistency [34].
Resilience: The Connor-Davidson Resilience scale (CD-RISC) [37] is a measure of stress-coping ability
including 25 items each rated on a five-point scale (0 = not true at all, 1 = rarely true, 2 = sometimes
true, 3 = often true, 4 = true nearly all of the time). Higher ratings indicates greater resilience. The
total score range is from 0-100 and will be used in the analyses. The CD-RISC has demonstrated
strong internal consistency and test–retest reliability (α= .89) in a general population [37]. We
previously conducted factorial analysis on the CD-RISC and extracted three factors with acceptable
internal consistency: self-efficacy, adaptability and spirituality [28], which will be used as predictors
in our linear models.
Drinking motives: The Drinking Motives Questionnaire (DMQ) was used to measure the motivations
to use alcoholic beverages, which was validated in older adults by [20]. The 15-item scale consists of
three subscales: 1. social, 2. enhancement and 3. coping drinking motives. Responses options ranged
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from 1 (almost never/never) to 5 (almost always). Higher scores on each subscale indicate greater
endorsement of that particular drinking motive. The three motive subscales proved to have a good
reliability in our old population (alphas were .83 for social, .69 for enhancement and .77 for coping)
and were used as predictors.

Statistical analyses
First, we conducted bivariate analysis to identify the differences between men and women
concerning demographic variables such as age, educational level (lower secondary school, secondary
school and higher education), living situation (living with spouse or living alone), having experienced
a loss in the past 12 months and smoking (yes-no), AU, mental health, resilience and drinking
motives. Secondly, a set of multiple linear regression analyses were used to identify factors
associated with AU, one respectively for drinking and problematic drinking men and one respectively
for drinking and problematic drinking women. The AUDIT total score was used as a dependent
variable in both models and resilience, mental health and drinking motives were used as predictors.
Categorical variables cannot be entered as such in a regression equation. Therefore a dummy coding
system was used for all categorical variables. Adjusted odd ratios (OR) with 95% confidence interval
(CI) are presented. The statistical analyses were conducted using SPSS (IBM Corp. Released 2017. IBM
SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp.).

RESULTS
Sample
There is a total sample of 1,406 drinkers, 684 (48.6%) were men and 722 (51.4%) were women.
Further characteristics of the study sample are represented in Table 1. The effect size of the
differences between men and women is small for drinking motives, mental health as well as for
resilience (Table 2).
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Table 1: characteristics of the total sample (n1,406)
WOMEN

Total sample

MEN

n

%

n

%

721

51.4

683

48.6

p*

(n=1,406)
Educational level

<.001
lower secundary school

267

59.5

182

40.5

secundary school

258

53.4

225

46.6

higher education

195

41.5

275

58.5

Living situation

<.001
without partner

241

73.3

88

26.7

with partner

481

44.7

594

55.3

Recent loss

.059
No

540

50

541

50

Yes

178

56

140

44

Smoking

.023
non-smoker

668

52.4

607

47.6

Smoker

54

41.9

75

58.1

Alcohol Use

<.001
AUDIT score >4

115

8.18

250

17.8

* chi square

Table 2: Independent Sample Test, differences between men and women on following variables: age,
alcohol use, drinking motives, resilience and mental health
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WOMEN

MEN

M

SD

M

SD

p*

Cohen's d

73

5.99

73.36

6.05

.266

.069

3,22

2.21

4.66

3.56

<.001

.502

Social drinking motives

2.43

.99

2.78

1.11

<.001

.307

Enhancement drinking motives

2.28

.91

2.58

1.12

<.001

.288

Coping drinking motives

1.68

.62

1.81

.63

<.001

.178

self-efficacy

2.68

.70

2.76

.68

.025

.167

Adaptability

2.68

.73

2.73

.68

.154

.098

Spirituality

1.96

1.01

1.72

1.02

<.001

.226

Depressionb

.37

.51

.29

.44

.004

.168

Anxietyc

.38

.51

.30

.43

.001

.181

Hostilityd

.31

.35

.37

.46

.006

.144

AGE
ALCOHOL USE
AUDIT scorea
DINKING MOTIVES

RESILIENCE

NEGATIVE AFFECT

* Independent Sample T test
M, mean; SD, standard deviation
a

Range 0-40. bRange 1-5. cRange 0-4. dRange 0-1

b

Norms BSI M(SD): Depression: .31(.53); Anxiety: .33(.51); Hostility: .34(.48)

In men and women all three drinking motives are positively associated with AU: 1. in women: social
drinking r(1.404)=.359, p<.001; enhancement drinking r(1.404)=0.470, p<001; coping drinking
r(1.404)=0.478, p<.001 and 2. in men: social drinking r(1.404)=0.356, p<.001; enhancement drinking
r(1.404)=.576, p<.001; coping drinking r(1.404)=.476, p<.001). Additionally all three mental health
factors are positively associated with AU: 1. in women: depression r(1.404)=.204, p<.001; anxiety
r(1.404)=.139, p<.001; hostility r(1.404)=.182, p<.001 and 2. in men: depression r(1.404)=.252,
p<.001; anxiety r(1.404)=.290, p<.001; hostility r(1.404)=.315, p<.001). In men spirituality (r(1.404)=-

115

.079, p=.040) and adaptability (r(1.404)=-.079, p=.040) and in women only spirituality (r(1.404)=-.090,
p=.017) are negatively associated with AU (Table 3).
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Table 3: Bivariate corelations between alcohol use, drinking motives, resilience factors and mental health factors
Alcohol

Drinking Motives

Resilience

Mental Health

Use

WOMEN

AUDIT

Social

Enhancemen

Coping

Selfefficac

Adaptabilit

Spiritualit

score

Drinking

t Drinking

Drinking

y

y

y

Motives

Motives

Motives

Depression

Anxiet

Hostilit

y

y

ALCOHOL USE
AUDIT score

1

DRINKING MOTIVES
Social Drinking Motives

.359**

1

Enhancement Drinking

.470**

.596**

1

.478**

.583**

.714**

1

Self-efficacy

-.031

.049

-.072

-.111**

1

Adaptability

-.061

.076*

-.031

-.083*

.726**

1

Spirituality

-.090*

.003

-.035

-.027

.309**

.331**

1

Depression

.204**

.060

.276**

.321**

-.352**

-.314**

-.125**

1

Anxiety

.139**

.067

.221**

.307**

-.323**

-.343**

-.085*

.653**

1

Hostility

.182**

.086*

.305**

.244**

-.263**

-.261**

-.136**

.577**

.517**

Motives
Coping Drinking
Motives
RESILIENCE

MENTAL HEALTH

1

117

MEN
ALCOHOL USE
AUDIT score

1

DRINKING MOTIVES
Social Drinking Motives

.356**

1

Enhancement Drinking

.576**

.572**

1

.476**

.560**

.674**

1

Self-efficacy

-.056

.019

-.038

-.088*

1

Adaptability

-.079*

.060

-.043

-.109**

.699**

1

Spirituality

-.079*

-.026

-.101**

-.035

.287**

.268**

1

Depression

.252**

.083*

.194**

.281**

-.339**

-.259**

-.079*

1

Anxiety

.290**

.145**

.232**

.340**

-.270**

-.211**

.017

.601**

1

Hostility

.315**

.111**

.319**

.348**

-.087*

-.130**

-.077*

.427**

.509**

Motives
Coping Drinking
Motives
RESILIENCE

MENTAL HEALTH

1

** Correlation is significant at the .01 level (2-tailed).
* Correlation is significant at the .05 level (2-tailed).
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Multiple Linear Regression Analysis in drinking sample
Multiple linear regression models were used to examine the relationship between drinking motives,
resilience and mental health (predictors) and AU (outcome) in older men and women (Table 4). In
men as well in women, all variables significantly predict alcohol use (women: F(12)=22.456, p<.001,
R2=.297; men: F(12)=37.162, p<.001, R2=.415).
Both models revealed that among men and women, lower age was associated with higher levels of
consumption (women: b=-.025, 95% C.I.=-.050- .001, p=.055; men: b=-.072, 95% C.I.=-.111- -.034,
p=<.001). Also in both men and women, increasing endorsement of enhancement was associated
with higher levels of consumption (women: b=.167, 95% C.I.=.086-.248, p=<.001; men: b=.429, 95%
C.I.=.334-.525, p=<.001). Interestingly, anxiety was negatively associated with alcohol intake among
women (b=-.098, 95% C.I.=-.178- -.019, p=.016) and positively associated with alcohol intake among
men (b=.162, 95% C.I.=.020-.304, p=.3026).
In contrast to men, among women, the following factors were also positively significantly associated
with alcohol intake: drinking for coping (b=.206, 95% C.I.=.117-.294, p=<.001), levels of depression
(b=.113, 95% C.I.=.042-.183, p=.002) and self-efficacy (b=.033, 95% C.I.=.003-.063, p=.031).
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Table 4: Predictors associated with alcohol use in a drinking older male and female drinking population
Unstandardized
Coefficients
DRINKING
POPULATION
WOMEN (n722)

B

Std. Error

Standardized
Coefficients

t

Sig.

Beta

95,0% Confidence Interval
for B
Lower
Bound

R
Square

Upper
Bound
.297

(Constant)
Age
Higher Education
Smoker
DRINKING MOTIVES
Social drinking motives
Enhancement drinking motives
Coping drinking motives
RESILIENCE
Self-efficacy
Adaptability
Spirituality
MENTAL HEALTH
Depression
Anxiety
Hostility

1.825
-.025
.091
.810

1.042
.013
.173
.282

-.068
.018
.097

1.751
-1.919
.523
2.872

.080
.055
.601
.004

-.222
-.050
-.250
.256

3.872
.001
.431
1.364

.033
.167
.206

.020
.041
.045

.075
.209
.234

1.69
4,039
4.552

.091
<.001
<.001

-.005
.086
.117

.072
.248
.294

.033
-.037
-.043

.015
.025
.027

.108
-.073
-.059

2.168
-1.46
-1.628

.031
.145
.104

.003
-.086
-.095

.063
.013
.009

.113
-.098
.000

.036
.041
.052

.164
-.112
.000

3.149
-2.425
.008

.002
.016
.994

.042
-.178
-.102

.183
-.019
.103

MEN (n682)
.415
(Constant)
Age
Higher Education
Smoker
DRINKING MOTIVES

5.236
-.072
.797
1.874

1.683
.020
.350
.376

-.121
.074
.161

3.111
-3.679
2.275
4.989

.002
<.001
.023
.000

1.931
-.111
.109
1.136

8.54
-.034
1.485
2.611
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Social drinking motives
Enhancement drinking motives
Coping drinking motives
RESILIENCE
Self-efficacy
Adaptability
Spirituality
MENTAL HEALTH
Depression
Anxiety
Hostility
Dependent Variable: AUDIT score

.047
.429
.067

.026
.049
.065

.072
.401
.047

1.795
8.815
1.025

.073
<.001
.306

-.004
.334
-.061

.099
.525
.195

.015
-.054
.005

.024
.038
.039

.028
-.062
.005

.620
-1.421
.136

.536
.156
.892

-.032
-.128
-.072

.061
.021
.083

.038
.162
.072

.061
.072
.060

.029
.095
.047

.617
2.234
1.200

.538
.026
.231

-.082
.020
-.046

.157
.304
.191
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Multiple Linear Regression Analysis in problematic drinking sample
Multiple linear regression models were used to examine the relationship between drinking motives,
resilience and mental health (predictors) and AU (outcome) in problematic drinking older men and
women (Table 5). In men as well as in women, all variables significantly predict alcohol use (women:
F(12)=26,719, p<.001, R2=.363; men: F(12)=14,095, p<.001, R2=.428).
Among problematic drinking women the following variables are positively significantly associated
with alcohol use: coping drinking motives (b=.343, 95% C.I.=.094- .593, p=.008), depression (b=.323,
95% C.I.=.095- .551, p=.006). Anxiety is negatively associated with alcohol use (b=-.347, 95% C.I.=.650- -.045, p=.025).
Among problematic drinking men the following variables are positively significantly associated with
alcohol use: enhancement drinking motives (b=.491, 95% C.I.=.338- .644, p=<.001) and anxiety
(b=.284, 95% C.I.=.047- .522, p=.019). Age is negatively associated with alcohol use (b=-.096, 95%
C.I.=-.180- -.013, p=.024).
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Table 5: Predictors associated with alcohol use in a problematic drinking older male and female drinking population
Unstandardized
Coefficients
PROBLEMATIC
DRINKERS
WOMEN (n115)

B

Std.
Error

Standardized
Coefficients

t

Sig.

Beta

95,0% Confidence
Interval for B
Lower
Bound

R
Square

Upper
Bound
.363

(Constant)
Age
Higher Education
Smoker
DRINKING MOTIVES
Social drinking motives
Enhancement drinking motives
Coping drinking motives
RESILIENCE
Self-efficacy
Adaptability
Spirituality
MENTAL HEALTH
Depression
Anxiety
Hostility

-.198
.056
-.800
-1.077

4.387
.059
.585
.736

.088
-.128
-.139

-.045
.962
-1.369
-1.463

.964
.339
.174
.147

-8.918
-.060
-1,962
-2.540

8.522
.173
.361
.386

-.01
.001
.343

.068
.109
.126

-.016
.001
.355

-.146
.009
2.732

.884
.993
.008

-.145
-.215
.094

.125
.217
.593

.030
-.021
-.063

.053
.081
.095

.081
-.034
-.066

.569
-.257
-.669

.571
.798
.505

-.075
-.181
-.252

.135
.14
.125

.323
-.347
.030

.115
.152
.160

.514
-.317
.027

2.816
-2.283
.188

.006
.025
.852

.095
-.65
-.287

.551
-.045
.347

MEN (n250)
.428
(Constant)
Age
Higher Education
Smoker

11.415
-.096
2.089
2.081

3.476
.042
.662
.633

-.125
.180
.189

3.283
-2.271
3.157
3.285

.001
.024
.002
.001

4.564
-.180
.785
.833

18.265
-.013
3.393
3.329
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DRINKING MOTIVES
Social drinking motives
Enhancement drinking motives
Coping drinking motives
RESILIENCE
Self-efficacy
Adaptability
Spirituality
MENTAL HEALTH
Depression
Anxiety
Hostility
Dependent Variable: AUDIT score

.006
.491
-.033

.050
.078
.104

.008
.452
-.024

.123
6.329
-.316

.902
<.001
.752

-.093
.338
-.239

.105
.644
.173

-.068
-.052
.073

.045
.071
.077

-.115
-.055
.053

-1.502
-.743
.942

.134
.458
.347

-.156
-.191
-.079

.021
.087
.224

-.031
.284
-.013

.105
.121
.096

-.024
.169
-.009

-.292
2.358
-.135

.771
.019
.893

-.238
.047
-.201

.177
.522
.175
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DISCUSSION
This study aimed to determine risk factors associated with AU in community-dwelling drinking and
problematic drinking older adults by calculating models for men and women. We hypothesised that
for men mental health, coping drinking motives and resilience would be important factors associated
with AU. For women we hypothesised that mental health factors and social drinking motives would
be associated with AU. Our findings highlight the gender differences in risk factors as a potential
focus for clinicians to identify individuals at risk for AU.

Similarities between men and women: multivariate analyses
The present study described some similarities between drinking men and women. First, age was
inversely associated with AU in both male and female drinkers (in women marginal significance) and
in male problematic drinkers. This is in line with previous research stating that younger age is
associated with higher levels of AU among older adults [30, 38]. Secondly, drinking for enhancement
reasons could be considered as a predictor for AU in drinking older men and women and in male
problematic drinkers. This is in in line with [20] who reported almost ten years ago that drinking to
enhance positive mood was an indicator for AU in older adults. Our results are also in line with recent
literature on adolescence which states that enhancement motives are predictive for drinking, even at
longitudinal level [39]. Drinking to enhance positive feelings can be considered as a positive internal
reinforcer. Older adults nowadays may be more likely to use alcohol for fun and pleasure, just like
their younger peers [39]. This new trend however, might be alarming because of the increased
vulnerability of older adults for the adverse consequences of alcohol due to their aging process.
More research focusing on drinking for fun and pleasure among older adults is necessary in order to
present tailored prevention and intervention programs to reduces heavy drinking.

Differences between men and women: multivariate analyses
Interestingly in the drinking sample as well as in the problematic drinking sample, anxiety is an
associated factor for both men and women but with an opposite effect. Men reporting higher levels
of anxiety have a higher likelihood to report AU. This is in line with the tension-reduction theory
stating that using alcohol might reduce the tension experienced in any anxious situation [40].
Inversely, women with low levels of anxiety will report high levels of AU. To our knowledge, no
previous study among older adults reported this inverse association. A critical review on the
association between social anxiety and alcohol use disorder described several studies conducted
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among college students reporting negative associations between anxiety and alcohol use disorder
[41]. The inverse link might be explained by the fact that older women are keen to use alcohol in
social context. Individuals with higher levels of anxiety might avoid social gatherings and therefore
might experience less exposure to alcohol and fewer opportunities to drink. The latter has also been
described to elucidate the negative relationship between depression and AU [42].
In our female sample, depressive symptoms has been positively associated with AU as well as with
problematic drinking. These associations among women is in line with previous research, which is
particularly concerning in older adults whom are already at higher risk for depressive feelings [16].
Our study could not demonstrate causality nor directionality of the relation between mental health
and AU, which could be the goal of further qualitative or longitudinal research.
In contrast to men, drinking for coping reasons is also risk factors for AU in drinking and problematic
drinking women. Women endorsing coping motives tend to report higher levels of AU. Drinking to
cope with negative feeling or physical pain has been identified as a risk factor for problem drinking
among older adults [24]. Using alcohol as a coping response to stress will decrease the probability to
exercise volitional control over alcohol use. Because of this dependence, individuals are at higher risk
for alcohol related problems [43]. Because of the high prevalence of anxiety and depression in older
adults [14, 15] and the high prevalence of self-medication [23], healthcare providers should always
ask the question “Why do you drink?”. Unexpectedly, in the multivariate analyses in our male
sample, no association between drinking to cope and AU was found. A possible explanation might be
the presence of low levels of depression and anxiety in our male sample leading to the absence of
coping-motivated drinking. Indeed, men in our sample scored lower than the predefined norms on
both the depression and anxiety scales of the BSI [36]. Further research could focus on the copingmotivated drinking behaviour in older adults with higher levels of depression or/and anxiety. Also,
more research on the complex association between anxiety, coping drinking motives and alcohol use
among older men is necessary. The level of anxiety might influence the association between coping
drinking motives and AU in men. With lower levels of anxiety the association might loses its
significance. Because of the lower levels of anxiety in our male population, the coping drinking
motives could have lost its significance in the multivariate model. This could be the focus for further
research on AU among men.
Surprisingly, self-efficacy, as resilience factor, has been identified in this study as a risk factor for AU
among older drinking women. Literature described resilience as a buffer against heavy alcohol use
[29]. In our sample however, women who feel confident (less anxious) and with high efficacy
expectancy tend to report higher levels of alcohol use. More research in these dynamics should be
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conducted to understand older women’s AU. Research could focus on moderate and heavy AU
among older women and investigate why these dynamics are different between those two drinking
patterns.

Strengths & Limitations
The main strengths of this study are the community sample, the wide sample and the data gathering
by validated quantitative questionnaires. Additionally, for the first time to our knowledge, a genderspecific risk profile for AU in community-dwelling older adults has been presented. The limitations of
this study are the cross-sectional design and the possibility for social desirable answers.

Clinical Implications
Screening alcohol use in older adults should be implemented in clinical practice [44]. While asking
individuals about their alcohol use behaviour, it might be helpful to go beyond the standardized
questions about quantities and frequencies. Among older men, drinking for enhancement reasons,
depression and/or anxiety might be crucial factors in their drinking process. Among older women
drinking for enhancement or coping reasons, anxiety, depression and/or self-efficacy might be of
some concern. Being aware of those factors might help clinicians to identify older adults at higher
risk for problematic drinking. In other to reduce or prevent alcohol misuse in older adults it might be
helpful to understand these underlying factors in order to provide tailored advices and interventions.
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ABSTRACT
Background: One of the best-known tools in screening for hazardous drinking is the Alcohol Use
Disorders Identification Test (AUDIT) and its abbreviated form, the AUDIT-C. The aim of the present
study is to determine the cut-offs of both instruments in identifying hazardous drinking in older
adults.
Method: A sample of 1.577 older adults completed a questionnaire regarding alcohol behaviour.
Hazardous drinking was defined as drinking >10 units/week. Receiver operating characteristics (ROC)
curves of AUDIT and AUDIT-C were calculated and cut-off scores were derived.
Results: Respectively 27.3% and 12.3% of older men and women drank >10 units/week. For the
AUDIT the best trade-off between sensitivity and specificity was using a cut-off of ≥5 for men and ≥4
for women, which yielded in men sensitivity and specificity values respectively of 80.7% and 81.3%
and in women 100% and 71.7%, respectively. We found the AUDIT-C to perform well with an optimal
cut-off of ≥5 for men and ≥4 for women, which generated in men sensitivity and specificity values
respectively of 76.5% and 85.3% and in women 100% and 74.1%, respectively.
Conclusion: The AUDIT-C is accurate and sufficient in screening for hazardous drinking in communitydwelling older adults if the cut-offs are tailored by gender.
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INTRODUCTION
The 65+ segment of our population is rising firmly. Older adults are living longer and can expect to
live into their sixties and beyond. By 2050, the number of adults aged 60+ will nearly double from
12% to 22% and is expected to exceed 2 billion. Among the 80+ there will be almost 434 million
people worldwide [1]. In addition to the increase in the number of older adults, there is also an
increase in alcohol consumption and in parallel unhealthy alcohol use among this population. Grant,
B.F., et al. [2] conducted a longitudinal study between 2001 and 2013 and reported an increase of
22% in alcohol use and an increase of 65.2% in high-risk drinking among older adults. In a recent
study conducted in four European countries among older adults aged 60–74, 60.3 to 84.7% reported
drinking alcoholic beverages [3]. In our previous study among community-dwelling older adults,
38.4% of men and 17.1% of women were categorized as hazardous drinkers (>3 units/day or >7
units/week) [4].
Public mental health emphasizes the importance of health promotion and prevention of mental
health problems [5]. Therefore, identifying older adults with hazardous alcohol use is crucial to
provide them proper advice and care [6]. There are several distinctive risks associated with
hazardous consumption in older people. First, chronic health problems tend to increase with age
which increases their odds of developing at least one chronic illness [7]. Alcohol is a toxic drug that
can aggravate existing health problems as well as compromise treatment effectiveness and the
safety of prescribed drugs [7–9]. The interaction between age-related physiological changes and
alcohol consumption may cause or intensify serious health problems among older adults [9]. Thus,
alcohol consumption is a risk factor for many chronic diseases and conditions. Moreover, studies
encounter the significance of alcohol use to substantial health loss [10,11].
Second, previous studies have frequently reported a relationship between alcohol consumption and
injuries among older adults. In a study of Leclerc, B.S., et al. [12], older adults who drank alcohol on a
regular basis were at high risk of becoming recurrent fallers. Also, according to Pluijm, S.M.F., et al.
[13], higher levels of drinking (≥18 drinks per week) are an important predictor in the risk profile for
recurrent falling in a sample of Dutch community-dwelling older adults. Even moderate alcohol use
(≤2 drinks per day) was associated with increased falls among older adults [14]. Alcohol use can
negatively influence one’s motor skills which may lead to the assumption that age-related health
risks like falling might increase with the level of alcohol consumption [7]. Recently, different
countries and regions (e.g., Flanders in 2016 https://www.vad.be/assets/richtlijn-vooralcoholgebruik, (accessed on 19/02/2021) and Australia in 2020 https://www
.health.gov.au/news/australian-alcohol-guidelines-revised, (accessed on 19/02/2021) have revised
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their “healthy” drinking guidelines, proposing a maximum alcohol consumption of 10 units a week,
independent of age. Additionally, this guideline has been recently described as ‘lowest risk of allcause mortality’ in a study among current drinkers [15].
A third risk lies in taking medication and alcohol at the same time. Older people are the largest per
capita consumers of prescription medication [7,16]. In Pringle, K.E., et al. [17] 77% of older adults
using medication reported taking at least one alcohol-interactive medication. There are many
hazards associated with medication used by older adults and one of them is how alcohol interacts
with prescription medication. This might be explained by age-related changes in the absorption,
distribution, and metabolism of alcohol and medicine which may alter the effects of medication
[7,18].
Screening for hazardous drinking patterns can foster prevention [19]. However, several studies
indicate that alcohol problems among older adults are frequently undetected or misdiagnosed, which
can prolong or worsen health problems associated with hazardous alcohol use [20,21]. A tailored
screening tool for older adults may intercept this problem. Various screening tests have been
developed to detect hazardous drinking. One of the best-known and validated tools is the Alcohol
Use Disorder Identification Test (AUDIT), which is used worldwide [22]. The AUDIT was developed by
the World Health Organization (WHO) for screening in primary health care. It consists of 10 items and
identifies (1) the frequency and quantity of alcohol use and hazardous use, (2) consumption that has
caused harm, and (3) possible dependence on alcohol [23], resulting in a total score of 40. An
abbreviated version has also been developed, the AUDIT-C (AUDIT-Consumption) which involves the
first three questions on quantity and frequency of alcohol use [24], resulting in a total score of 12.
Studies are inconsistent about the use of the full version of the AUDIT in older populations. AUDIT
was evaluated by [19] among 242 Korean men aged 65 and reported a good sensitivity and specificity
in identifying at-risk drinking (>7 units/week) with an AUDIT score ≥7. Aalto, M., et al. [25] used a
random general sample of 517 older adults aged 65–74 and suggested to lower the cut-off score to
≥5 for both older men and women to optimize the performance of the AUDIT to detect hazardous
drinking (≥8 units/week or ≥4 units/day). On the other hand, Källmén, H., et al. [26] evaluated the
reliability and validity of the AUDIT in 1066 Swedish adults aged 70–80 years and com-pared the
results with a general population. They stated that the performance of the AU-DIT was less
satisfactory in this older population in comparison to a younger one, which might cast doubt on the
appropriateness of the AUDIT for the screening of hazardous drinking in older adults. Considering the
AUDIT-C, Dreher-Weber, M., et al. [27] conduct-ed a study on the validity of this tool among 344
nursing home residents. Their data suggested an AUDIT-C cut-off of ≥4 for men and ≥2 for women to
detect a consumption of ≥10 g of alcohol per day. Aalto, M., et al. [25] proposed an AUDIT-C cut-off
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of ≥4 for both older men and women. Recently, Stewart, D. et al. [28] conducted a study in the UK
with 143 older adults recruited in non-clinical settings. They examined the validity of the AUDIT-C
and reported a good performance in identifying unhealthy alcohol use (>14 units/week) in older
adults when using a cut-off of ≥5 for both older men and women.
Because of the increase of alcohol use in this fast-growing segment of our population and because of
the inconsistencies in previous research (mostly due to methodological is-sues), the relatively small
sample sizes and the overall paucity of research among older adults, the main objective of this study
is to evaluate the validity of the AUDIT and AU-DIT-C and optimal cut-offs in detecting hazardous
drinking within a large sample of community-dwelling older adults.

MATERIALS AND METHODS
This is a study exploring the sensitivity and specificity of the AUDIT and AUDIT-C in detecting
hazardous alcohol use in community-dwelling older men and women.

Sample
This study is part of a larger research project on the drinking patterns of community-dwelling older
adults in Belgium. The inclusion criteria were being 60+, living at home, and having a good
comprehension of the Dutch language. The latter was essential be-cause the questionnaires were
only available in Dutch. Older adults reporting memory problems, having a neurodegenerative
disease, or with sensory deficits were excluded. The sample population, registered from October
2013 to April 2019, involved 1971 older adults living in the Flemish part of Belgium (Flanders). Nondrinkers were defined as those who indicated never consuming alcohol and were removed (n = 394).
The final drinking sample included 1577 respondents.

Process of Data Collection
A snowball sampling was used to recruit our participants. The objective and process of the study
were presented during gatherings in community centres and local activity groups. Interested
individuals could indicate their willingness to participate in the study. At that point, they were asked
if they wanted to complete the questionnaire at the time or if they wanted to complete it at home. If
the participant wanted to complete the questionnaire at home, they were given an appointment so
that one of the researcher assistants could come by with the questionnaire. The researcher assistant
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was present should the participant have any questions or concerns. When a couple was willing to
participate, both spouses were spaced far enough apart from each other to reduce potential
influence on each other. After they finished filling out the questionnaire, they were asked if they
knew of any people who would be willing to participate in the study as well.

Statements of Ethical Approval
The research protocol was approved by the Ethical Committee of University Hospital in Antwerp
(reference 14/44/458). Anonymity and confidentiality were emphasized by the interviewer. A written
informed consent was obtained before starting the survey: no names were registered and all the
obtained data were processed by the research team.

Measurements
The Alcohol Use Disorder Identification Test (AUDIT) [23,24] was used to assess hazardous alcohol
use. It includes ten questions: three involving quantity and frequency of alcohol use, three about
alcohol dependence, and four relating to problems caused by alcohol misuse. Items are scored
between 0 to 4, which implies a total score range of 0–40. Cronbach’s alpha for the full scale (AUDIT)
in our drinking sample was 0.72 . Using the guideline of ≥0.70 makes this value at the limit of
acceptable for internal consistency [29]. The full AUDIT was included, and from it the abbreviated
version (AUDIT-C) was derived and scored in a standard manner [24]. For the AUDIT-C, the average
inter-item correlation (AIC) was calculated, as this measure of internal consistency is independent of
the number of items in a scale (as opposed to Cronbach’s al-pha). The AIC of the scales was 0.33,
which is acceptable using the range between 0.15 and 0.50 as rule of thumb [30].
The recommended Belgian guidelines level of >10 units/week were applied as a gold standard. To
calculate the total weekly alcohol consumption, the first two questions of the AUDIT were used.
Respondents were given the full version of the AUDIT questionnaire with the original questions. In
order to calculate the gold standard, we used the original first two questions of the AUDIT, but
participants were given a more elaborate set of answers. The adapted answer segments were the
following: for the first question ‘How often do you have a drink containing alcohol?’ we used the
following possibilities: never, monthly or less, 1 per week, 2 per week, 3 per week, 4 per week, 5 per
week, 6 per week, every day. The second question ‘How many drinks containing alcohol do you have
on a typical day when you are drinking?’ became an open question. This allowed the respondents to
specify any quantity and they were not bound by the predefined categories proposed in the original
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version of the AUDIT. To obtain the original scores of the AUDIT and AUDIT-C, we recoded these
answers to the original version (Appendix A).

Statistical Analyses
All statistical analyses were conducted using SPSS (IBM Corp. Released 2017. IBM SPSS Statistics for
Windows, Version 26.0. Armonk, NY: IBM Corp.).
First, prevalence of hazardous drinking and mean AUDIT and AUDIT-C scores were described for the
total drinking sample and by gender.
In order to operationalize ‘hazardous drinking’, the reference category was defined according to the
current Flemish safe drinking guidelines as drinking 10 or more units per week (1 unit is 10 g of
ethanol) for both men and women (www.vad.be ; ac-cessed on 19/02/2021). Subsequently, nonhazardous drinking was defined as drinking less than 10 units per week.
To represent the accuracy of the test we determined the area under the curve (AUC) using Receiver
Operating Characteristics (ROC) curve analysis [31]. AUC ≥0.80 is generally considered adequate [32].
The AUC was measured for the total drinking sample as well as for the gender subgroups. Also, the
Youden function was calculated to determine the optimal cut-offs for the AUDIT and AUDIT-C for
men and women separately [33].
Next, sensitivity, specificity, positive predicted value (PPV) and negative predicted value (NPV) were
calculated for each AUDIT and AUDIT-C cut-off score for the total drinking sample and for the
male/female subgroups.

RESULTS
Sample
Table 1 represents the description of demographic variables and drinking behaviour of the total
drinking sample and the gender subsamples. A total of 308 older adults (19.5%) were identified as
hazardous drinkers based on the drinking guidelines. There was a higher prevalence of hazardous
drinking among men (27.3%) than women (12.3%), ꭕ2 (1) = 56.52; p <0.001. The mean scores on the
AUDIT and AUDIT-C were respectively M = 3.89 (SD = 2.99) and M = 3.44 (SD = 1.92). Compared to
women, men had higher mean AUDIT (men: M = 4.65, SD = 3.51–women: M = 3.19, SD = 2.19;
t(1569) = −9.958; p <0.001, d = .48) and AUDIT-C scores (men: M = 4.01, SD = 2.09–women: M = 2.91,
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SD = 1.56; t(1572) = −11.889; p <.001, d = .57). This sec on may be divided by subheadings. It should
provide a concise and precise description of the experimental results, their interpretation, as well as
the experimental conclusions that can be drawn.

Table 1: Descriptive of the total drinking sample (n 1.577) and the gender subsamples.
Total drinking
sample
(n1.577)
DEMOGRAPHIC VARIABLES
age M (SD)

Men
(n759)

Women
(n759)

71.97

6.68

72.2

6.71

71.74

6.66

lower secundary n (%)
higer secundary n (%)
higher education n (%)

472
558
543

30
35.5
34.5

196
255
308

25.8
33.6
40.6

276
303
235

33.9
37.2
28.9

living with a partner n (%)
in a relation without living
togheter n (%)
divorced/single n (%)
widow n (%)

1176
40

74.6
2.5

638
23

84
3

538
17

65.9
2.1

139
218

8.9
13.8

49
47

6.6
6.4

88
171

10.7
21

320
363
217
164
105
64
42
302

20.3
23
13.8
10.4
6.7
4.1
2.7
19.2

110
159
107
89
56
39
25
174

14.5
20.9
14.1
11.7
7.4
5.1
3.3
22.9

209
204
110
75
49
25
17
127

25.6
25
13.5
9.2
6
3.1
2.1
15.6

308

19.5

207

27.3

100

12.3

drinking quantity on
2.1
1.37 2.48 1.66
a typical day M (SD)
AUDIT score M
3.89
2.99 4.65 3.51
(SD)**
AUDIT-C score M
3.44
1.91 4.01 2.09
(SD)***
M Mean; SD Standard Deviation
* Hazardous drinking according to the Belgian VAD guidelines >10units/week
**Range 0-40; ***Range 0-12

1.75

0.91

3.19

2.18

2.91

1.55

educational level

living situation

DRINKING BEHAVIOUR
drinking frequency
less than weekly n (%)
1/week n (%)
2/week n (%)
3/week n (%)
4/week n (%)
5/week n (%)
6/week n (%)
every day n (%)
drinking >10
units/week* n (%)
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ROC Analysis: Validity of Screening Tools AUDIT and AUDIT-C for Hazardous Drinking
ROC curve analysis, using the recommended Belgian guidelines level of >10 units/week, showed
significant results for the AUDIT and AUDIT-C for the total sample as well as for both gender
subgroups (Table 2). For the AUDIT, the AUC for the total sample is 0.905 (95% C.I. = 0.890–0.921, p
<0.001), 0.903 for men (95% C.I. = 0.881–0.925, p < 0.001) and 0.897 for women (95% C.I. = 0.873–
0.920, p < 0.001), respectively. For the AUDIT-C, the AUC for the total sample is 0.920 (95% C.I. =
0.906–0.934, p < 0.001), with an AUC for men of 0.920 (95% C.I. = 0.899–0.941, p < 0.001) and an
AUC for women of 0.909 (95% C.I. = 0.887–0.930, p < 0.001).

Table 2: Area Under the Curve (AUC).
Aerea Under the Curve (AUC)
AUDIT
AUC
95% C.I.
L.B.
H.B.
Total Sample
.905
.890
.921
Men
.898
.873
.920
Women
.903
.881
.925
L.B. Lower Bound; H.B. Higher Bound

p-value

AUC

<.001
<.001
<.001

.920
.920
.909

AUDIT-C
95% C.I.
L.B.
H.B.
.906
.934
.899
.941
.887
.930

p-value
<.001
<.001
<.001

The sensitivities and specificities for different cut-offs are shown in Table 3. For the total sample, the
optimal cut-off score for the AUDIT in screening for hazardous drinking, as determined by the Youden
function in the ROC analysis, was 5, which resulted in a sensitivity of 73.5%, specificity of 86.1%, PPV
of 56%, and NPV of 93.4%. For men, the optimal cut-off score for the AUDIT in screening for
hazardous drinking was 5, with sensitivity of 80.7%, specificity of 81.3%, PPV of 60.6%, and NPV of
92.2%. For women, the optimal cut-off score for the AUDIT in screening for hazardous drinking was 4,
with sensitivity of 100%, specificity of 71.7%, PPV of 32.2%, and NPV of 100%. For the AUDIT-C the
optimal cut-off for the total sample is 5, with sensitivity of 69.2%, specificity of 90.8%, PPV of 63.5%,
and NPV of 92.7%. For the AUDIT-C among men, the optimal cut-off for the total sample is 5, with
sensitivity of 76.5%, specificity of 85.3%, PPV of 65%, and NPV of 91.1%. For the AUDIT-C the optimal
cut-off for women is 4, with sensitivity of 100%, specificity of 74.1%, PPV of 34.1%, and NPV of 100%.
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Table 3. Sensitivity, specificity, PPV, and NPV in percentages for different cut-off scores AUDIT and
AUDIT-C for the total sample and the male/female subgroups.
3

Cut-Off score AUDIT
4
5

Cut-off scores AUDIT-C
4
5

6

3

73.5
86.6
56.01
93.36

54.8
93.3
65.66
89.91

100
45.0
29.61
100

100
67.8
41.82
100

69.2
90.8
63.48
92.71

48.4
97.1
79.41
89.04

100
71.7
32.15
100

58.2
90.7
45.68
94.18

31.9
95.1
46.77
91.23

100
52.0
21.82
100

100
74.1
34.08
100

53.8
95.0
59.03
93.88

28.6
99.0
78.78
91.18

100
56.5
45.06
100

.807
81.3
60.64
92.20

66.3
91.0
72.51
88.33

100
35.8
35.68
100

100
59.6
46.86
100

76.5
85.3
65
91.05

58.3
94.7
79.56
86.43

Total Sample
Sensitivity
Specificity
PPV
NPV

100
43.4
29.06
100

100
65.1
39.91
100

Women
Sensitivity
Specificity
PPV
NPV

100
50.6
21.36
100

Men
Sensitivity
Specificity
PPV
NPV

100
34.0
35.08
100

6

DISCUSSION
The present study used the AUDIT and AUDIT-C as screening tools for hazardous drinking and
investigated each tool’s AUC and optimal cut-off scores.

The AUDIT
The ROC analysis for the AUDIT showed that 89% of men and 90% of women could be classified
correctly in terms of hazardous alcohol use using the AUDIT. The best trade-off between sensitivity
and specificity was using a cut-off of ≥5 for men and ≥4 for women, which yielded in men sensitivity
and specificity values of 80.7% and 81.3%, respectively, and in women 100% and 71.7%, respectively.
Our cut-off scores are partially in line with previous studies. Aalto, M., et al. [25] suggested a cut-off
score of ≥5 (sensitivity: 0.86 and specificity: 0.87) to detect heavy drinking (≥8 units/week or ≥4
units/day), how-ever for both older men and women. Ryou, Y.I., et al. [19] proposed a cut-off score
of ≥7 (sensitivity: 0.77 and specificity: 0.85) for older men to detect the consumption of >7
units/week, which is much higher than ours. Despite the fact that both studies were con-ducted
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among older adults, they did not deal with the possibility of gender differences in their analyses and
used relatively smaller samples. This makes comparisons between the results difficult.

The AUDIT-C
The corresponding ROC analyses for the AUDIT-C indicated that 92% of men and 90% of women
could be classified correctly using the AUDIT. We found the AUDIT-C to perform well in identifying
hazardous drinking, with an optimal cut-off of ≥5 for men and ≥4 for women, which yielded in men
sensitivity and specificity values of 76.5% and 85.3%, respectively, and in women 100% and 74.1%,
respectively. Our results are not quite in line with previous studies: Dreher-Weber, M., et al. [27]
suggested an AUDIT-C cut-off of ≥4 (sensitivity: 0.70 and specificity: 0.83) for older men and ≥2
(sensitivity: 0.70 and specificity: 0.83) for older women to detect the consumption of ≥10 g of alcohol
per day, which is a lower threshold than we adopted. These cut-offs are stricter, but are intended for
nursing home residents. Older adults in nursing home might be more fragile and vulnerable to the
adverse consequence of alcohol which might explain the lower threshold for hazardous alcohol use
and the lower cut-offs. Aalto, M., et al. [25] proposed an AUDIT-C cut-off of ≥4 (sensitivity: 0.94 and
specificity: 0.80) for both older men and women but did not conduct their analyses separately in men
and women. They acknowledge the possibility that the AUDIT questionnaire might perform
differently in men and women. Finally, Stewart, D. [28] recommended a cut-off of ≥5 (sensitivity:
0.88 and specificity: 0.85) in both older men and women to detect the consumption of ≥14
units/week. They also did not analyse the validity of the questionnaire separately for men and
women, which makes comparison challenging.

Implications
The AUDIT vs. the AUDIT-C
Interestingly, our results suggested the same cut-offs for the AUDIT and AUDIT-C. This might be a
starting point for focusing on quantity and frequency of drinking while screening for hazardous
drinking in older adults. The full version of the AUDIT consists of items about alcohol dependence
and alcohol-related problems. These items might not be applicable for older adults probably because
they are uncommon in this segment of the population. Based upon our findings and due to practical
considerations, we propose to use the AUDIT-C to assess hazardous drinking in older adults. Indeed,
the AUDIT-C is shorter (three items instead of ten), more suitable, and easier to use, which might be
more appropriate in routine check-ups by general practitioners as well as in research. The full AUDIT
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can be reserved for populations where the experience of existing alcohol-related harm and/or
dependence is likely to be higher or is suspected. In addition, further research could verify in which
way the items that are not part of the AUDIT-C are associated with hazardous drinking.

Men vs. Women
We propose a different cut-off score for men and women. By maximizing the Youden’s Index [33] we
were able to find, from the ROC-curve, an optimal cut-off point independently of the prevalence.
According to this index, a stricter approach for women might be more apt. This is in line with the
assumption that women may be more vulnerable to the adverse consequences of alcohol.
Physiologically, women have less lean body mass than men which makes them less tolerant to
alcohol [34,35]. Furthermore, older women tend to have higher rates of polypharmacy than older
men [36] which makes them more susceptible for the possible interactions between alcohol and
prescribed medication [34].

Strengths & Limitations
The strength of this study lies in the large and representative sample of community-dwelling older
adults. To our knowledge, previous researchers conducted their studies in much smaller samples,
which may limit generalization of their results. Because of our large sample, our results may be more
suitable for use in clinical practice as well as in further research. Additional research could verify how
well the cut-off scores will work in independent samples.
One concern is the snowball sampling as it may limit the representativeness of our sample versus the
total population of older adults. It might be that participants will associate with similar types of
drinkers to themselves. Also, the educational level of our sample was quite high. This might be
explained by the snowball bias as higher educated older adults will have the tendency to socialize
with peers. This may limit the wider applicability of the findings, as does the lack of information
about people with lower levels of education and those who did not volunteer to participate.
However, snowball sampling might be particularly beneficial when a study which involves private
matters, such as alcohol use might be for older adults [37]. Secondly, it is well known that some
people underestimate their alcohol intake for various reasons. This tendency might be a result of
cognitive impairment [27] but may also be more likely in older adults in whom hazardous drinking
might have a negative connotation [38]. Higher levels of social desirability have been re-ported when
a situation has been judged as more unethical [39]. Alcohol misuse might be seen as unethical by the
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‘older’ older adults of our sample. Additionally, women and individuals with higher levels of
religiousness have the tendency to report higher levels of social desirability [39]. Both are
represented in our sample which may lead to un-der-reporting alcohol use. The latter will affect the
performance of screening tools that contain quantity and frequency items, such as the AUDIT and
AUDIT-C [38]. Further re-search could focus on a population with heavy alcohol use and misuse to
investigate if these cut-off scores are also applicable to them. A third concern might be our lower
levels of PPV in both the AUDIT and AUDIT-C. This can be explained by the association between a
lower prevalence (in this case of heavy alcohol use) and a poor PPV [40]. Further re-search could
focus on conducting analyses in a population with higher levels of heavy alcohol use in order to
counter this issue.

CONCLUSION
According to this study, screening for hazardous alcohol use in older adults should focus more on
consumption patterns than on alcohol related diagnoses, which are often not adjusted to older
adults [27]. In this study, the AUDIT-C, with a cut-off for men ≥5 of and for women of ≥4, showed
good ROC values for detecting hazardous drinking in men and women aged 65 and older. The full
AUDIT could be reserved for populations where the prevalence of alcohol-related harm is likely to be
high or for second-phase assessment for those with AUDIT-C scores above the cut-off points.
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Appendix A
To obtain the original scores of the AUDIT and AUDIT-C, we recoded these answers to the original
version (Table A1).

Table A1. The original and altered answer segments of question 1 and question 2 of the AUDIT.
AUDIT

Original Answer Segment

Question 1: How often do you have a drink
containing alcohol

(0) Never

Question 2: How many drinks containing
alcohol do you have on a typical day when
you are drinking?

Altered Answer
Segments
(0) Never

(1) Monthly or less
(2) 2 to 4 times a month
(3) 2 to 3 times a week
(4) 4 or more times a week

(1) Monthly or less
(2) 1 time a week
(3) 2 times a week
(4) 3 times a week
(5) 4 times a week
(6) 5 times a week
(7) 6 times a week
(8) 7 times a week

(0) 1 or 2

Open answer

(1) 3 or 4
(2) 5 or 6
(3) 7, 8, or 9
(4) 10 or more
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Chapter 7: General discussion
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STUDY RESULTS & RECOMMENDATIONS FOR FUTHUR RESEARCH
To identify factors that can be targeted to both reduce hazardous drinking among communitydwelling older adults and to prevent exacerbation of alcohol related problems, the general aim of
this thesis was twofold. First, we aimed to explore the prevalence of alcohol use and the different
alcohol use patterns in community-dwelling older adults. Secondly, we intended to explore
psychological factors associated with alcohol use and more precisely with hazardous drinking, based
upon the theoretical framework of Cooper [1].

AIM 1: Prevalence of alcohol use in community-dwelling older adults
As part of the first aim of this study prevalence rates and drinking patterns were identified, using a
population survey. In our total sample (n 1.971), 80.2% of the participants reported drinking alcohol
beverages (85.7% men; 75.7% women). Our prevalence of alcohol use is higher in comparison to
other European studies [2-5]. In a Belgian study, 49.6% were drinkers in the past year [2]. Munoz et
al. (2018) conducted a study in six European cities among community-dwelling older adults aged 6584 and reported a prevalence of lifetime alcohol use of 81% [3]. In a study on the Mediterranean diet
among older adults aged 65 and over, 48% reported drinking alcohol on daily basis [4]. Finally in
Carvalho et al. (2018) 70% of the respondents (aged 50 and over) reported consuming alcoholic
beverages [5].
Alcohol is the most widely used legal drug in Flanders/Belgium and it is, since a long time, a part of
everyday life (www.vad.be). During social events, alcohol is almost routinely offered. The current
generation of older adults has more opportunities to engage in social life (more mobility, better
economic situation) and in addition a high level of the availability and acceptance of alcohol use,
which might explain our high levels of alcohol use in our sample. Another possible explanation might
be the educational level of our sample. One third of our respondents reported having a higher level
of education. According to previous studies, as well as ours, heavy drinking in older adults can be
associated with higher levels of education [2, 6, 7]. The characteristics of our sample might have an
impact on the prevalence of their alcohol use.
The prevalence of different drinking patterns has been described in chapter 2. As said before, we
used the National Institution Alcohol Abuse and Alcoholism (NIAAA) guidelines to define different
drinking patterns [8]. According to the NIAAA guidelines, drinking three or less units per day and
drinking seven or less units per week was considered as ‘drinking within the guidelines’ and 57.8% of
the respondents (men 51.5%; women 63%) corresponded to this definition. ‘At-risk drinking’ was
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defined as exceeding three units a day or seven units a week. In our total sample of 1.368 older
adults, 26.6% of the respondents (men 38.4%; women 17.1%) were classified as at-risk drinkers. A
previous Belgian study reported almost a decade ago a prevalence of 29% moderate drinking
(drinking within the guidelines; men 31.6%, women 27.2%) and a prevalence of 20.5% at-risk drinking
(defined as ≥8-14 units per week; men 32.9%, women 10.9%) among community-dwelling older
adults [2]. A more recent study in England reported a prevalence of 27% of at-risk drinking (defined
as >10 units/week) [9]. It can be expected that the next generation of 65+ in Flanders drink even
more and more frequently. This might be explained by the fact that our sample of older adults are
still fit and actively part of community life. Despite prevention campaigns, they might be less aware
of operationalisation of ‘drinking within the guidelines’ which may lead them easily to use alcohol in
at-risk ways without even knowing it. Further research could clarify this assumption. ‘Heavy episodic
drinking’ or ‘binge drinking’ was also observed. As said before in our study, binge drinking in men was
defined as drinking five or more alcohol units on the same occasion at least one day per month. For
women, we defined it as more than four units on the same occasion. Men (24.5%) were substantially
more likely than women (7.1%) to engage in binge drinking in our sample. This is in line with previous
studies among older adults [10-12]. Han et al. (2019) used the same definitions for binge drinking as
we did. They reported a prevalence of binge drinking among older men and women of respectively
6.05% and 4.33%. These rates are lower in comparison to our study. Blazer et al. (2009) defined
binge drinking as drinking five or more units on the same occasion and did not discriminate by sex.
Therefore, only the male sample can be compared: Blazer et al. (2009) reported a prevalence of
binge drinking among men of 13%, which is also lower than ours. The prevalence figures, as
described above, between the several studies might differ because of the use of different
terminology, definitions and instruments in assessing alcohol consumption. In addition, it was not yet
been properly examined whether the widely used Alcohol Use Identification Test (AUDIT) [13] and its
abbreviated version, the Alcohol Use Identification Test - Consumption (AUDIT-C) [14] were also
applicable to the older population (i.e. were age-neutral) and whether the cut-offs used (given the
biological issues) were also correct in the older population. Therefore, in chapter 6 we first
determined the validity and cut-offs and used them to determine the prevalence rates of hazardous
alcohol use in our sample (see also section Practical implications). The results of the validation
analysis derived from our sample proposed cut-offs for the AUDIT-C are for older men and women
respectively ≥5 and ≥4. When using these cut-offs, the prevalence of hazardous drinking in our total
drinking sample is high: 35.1% in women and 32.3% in men. These results are surprising because of
the similarity in prevalence between women and men. Indeed, most research among older adults
showed a more traditional and widely accepted view of alcohol use; more men than women are
using and misusing alcohol [10, 15]. However, not all these studies used a gender specific definition
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for hazardous drinking. On the other hand, we may conclude that our results support the new
tendency on alcohol use in adults suggesting that women are closing the gender gap with regard to
alcohol use [16] and maybe even alcohol use problems. These results are worrying as older women
may be more vulnerable to the adverse consequences of alcohol than men. Physiologically, women
have less lean body mass than men which makes them less tolerant to alcohol [17]. Furthermore,
older women tend to have higher rates of polypharmacy compared to older men [18] which makes
them more susceptible for the possible interactions between alcohol and prescribed medication [17].
More research is needed to have a better view on the alcohol use behaviour in women and to see if
these assumptions can be supported.
These increasing prevalence rates underscore the importance of growing awareness on alcohol use
among community-dwelling older adults. The potential adverse consequences and potential safety
problems of at-risk and binge drinking among older adults may often be overlooked by health
workers [12, 19]. Ageism, recently defined as ‘negative or positive stereotypes, prejudice and/or
discrimination against (or to the advantage of) us on the basis of our chronological age’, by health
workers has been widely used as a possible explanation for the underdetection of health-related
problems like alcohol misuse and problems among older adults [19, 20]. This study wants to bend
this tendency and to raise awareness on this subject.

AIM2: Factors associated with hazardous drinking in community-dwelling older adults
This study aimed to contribute in the understanding of alcohol use in community-dwelling older
adults by identifying factors that may be associated with different drinking patterns. In order to do
so, we focused on the “negative motivational pathway” of Cooper’s Drinking Motive Theory (Figure
1).
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Figure 1: Elements of Cooper’s model of alcohol use as used in the outline of this doctoral study

Drinking motives associated with hazardous alcohol use
In chapter 3 and chapter 5, drinking motives are explored as important factors to take into
consideration as underlying patterns of alcohol use in older adults. In both chapters, we used the
Drinking Motives Questionnaire (DMQ) [21] to gather information on the reasons why older adults
use alcohol beverages (Figure 2). The DMQ uses a three-dimensional structure describing three
drinking motives, 1. social drinking motive, 2. enhancement drinking motive and 3. coping drinking
motive [21].
Our results (chapter 3) showed that all three drinking motives, mentioned above, were associated
with hazardous drinking in our sample. This is not fully in line with our expectations. As expected
following the model of Cooper et al. (1995) [1], we hypothesised that only drinking for coping
motives would be associated with hazardous drinking [1]. Indeed, surprisingly our study described
that hazardous drinking was the strongest associated with enhancement drinking motives.
Additionally, in chapter 5, drinking for enhancement motives was, in our male sample, a predictive
factor for alcohol use and hazardous drinking. According to Cooper’s Drinking Motive Theory,
drinking to enhance is a self-focused approach motivation to enhance physical or emotional pleasure
or for excitement, which would not lead to hazardous drinking behaviour [1, 22]. Maybe, as posed by
the socioemotional selectivity theory, as people age, they may realize that time is ‘running out’ and
they might begin to focus on the present as opposed to the future. Goals that are satisfied by the
resulting positive feeling states are more likely to be pursued because they are experienced
immediately. The latter is a valuable commodity in the face of limited time. This motivational shift
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leads to a greater investment in the quality of important relationships and a generally enhanced
appreciation of life [23]. Using alcohol to enhance positive emotions might be one of the strategies
among older adults to derive greater satisfaction from experiences. More qualitative based research
could explore this assumption. Furthermore, in chapter 5, drinking to cope has been, as expected,
identified as risk factor for alcohol use and hazardous drinking, but only in women. The association
between drinking to cope and (hazardous) alcohol use has been established in previous studies
middle-aged and older adults [24-26] and is in line with the Drinking Motive Theory [1]. People who
are seeking to reduce their symptoms by drinking might lead them to a negative spiral of increasingly
worse mental health symptoms and higher levels of alcohol use [22]. We would have expected to see
this association in women as well as in men. However, in our study (chapter 5) we saw a positive
association between hazardous drinking and enhancement motives in men and a positive association
between hazardous drinking and coping motives in women. It seems that older men might be more
driven by an approach motivation whereas older women are more driven by an avoidance
motivation to use alcohol. Within this light, recent literature described two phenotypes that are
central to alcohol use disorders: reward and relief drinking phenotypes [27]. Reward drinking
phenotypes are more approach motivated and is characterized by alcohol use that is primarily driven
by the positive rewarding effects of alcohol. A relief drinking phenotype is more avoidance motivated
and is characterized by alcohol use that is primarily driven by the distress-relieving effects of alcohol.
These results may highlight a considerable difference in men and women’s drivers to use alcohol.
More research could focus on the reward driven alcohol use in older men and the relief driven
alcohol use in older women and clarify these dynamics in a more extended way. Older men might
encounter more positive emotions and subsequently higher levels of endorsement of enhancement
drinking. In contrast, among women more negative emotions might be experienced and therefore
higher levels of endorsement of coping drinking. However, these assumptions cannot be confirmed
with our results as negative emotions among older men are indeed present (see further) and we did
not include positive emotions as variable in our study. Maybe Cooper’s model was too simplistic in
describing negative emotions. It can be worthwhile to make a differentiation within negative
emotions (eg. depressive symptoms, anxiety symptoms) when examining the underlying mechanism
of alcohol use among older adults.
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Figure 2: The association between drinking motives and alcohol use and hazardous drinking

Negative emotions as moderator for hazardous drinking
In chapter 3 we described an association between enhancement motives and the level of hazardous
drinking, as well as the association between coping motives and the level of hazardous drinking,
depended on the level of negative emotions (Figure 3). More precisely, older adults drinking
predominantly for coping reasons or for enhancement motives, in conjunction with high levels of
negative emotions, will report higher levels of hazardous drinking. This suggests that the association
between coping and enhancement drinking motives on hazardous drinking was more robust among
older adults with higher level of negative emotions. According to Cooper’s Drinking Motive Theory,
drinking to cope has been driven by negative emotions [1], which has been supported by our results.
Surprisingly, drinking to enhance in conjunction with high levels of negative emotion also increased
the likelihood of hazardous alcohol use. Cooper et al. (1995) posed that drinking to enhance has been
driven by the regulation of positive emotions [1]. However, our results suggest that drinking to
enhance can be linked to negative emotions among community-dwelling older adults too. This
assumption and the understanding why our results are not in line with Cooper’s model need further
research. As said before, it could be that as people age, they may realize that time is ‘running out’.
Goals that are satisfied by the resulting positive emotive states are more likely to be pursued as they
are experienced immediately. This might be very valuable in the face of limited time which may lead
to a motivational shift leading to a greater investment in the quality of relationships and a generally
enhanced appreciation of life [23].
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Figure 3: The moderating effect of negative emotions on the association between drinking motives
and hazardous drinking

Negative emotions associated with hazardous alcohol use
First we took psychological distress (measured by the Brief Symptoms Inventory (BSI) [28]) as a
negative emotion into our analyses (chapter 3). According to Derogatis et al. (1983) psychological
distress can be derived from General Severity Index (GSI) of the Brief Symptoms Inventory (BSI). The
GSI is calculated using the sums of the nine symptom dimensions and divided by the total number of
items [28]. Two of those dimensions are depressive symptoms and anxiety symptoms. Depression
and anxiety among older adults has been well established [29]. Therefore, in our following analyses
(chapter 4, 5 and 6) depressive and anxiety symptoms were taken into account. In our sample, high
levels of anxiety and depression symptoms were reported. Among men, 20.8% and 23.6% reported
respectively clinical relevant depressive and anxiety symptoms and among women, 17.6% reported
clinical relevant depressive symptoms and 39.3% reported high levels of anxiety symptoms. Braam et
al. (2013) conducted a study on late-life subthreshold depression and comorbid anxiety symptoms in
seven European counties [30]. Late-life subthreshold depression was defined as the presence of
symptoms, however without reflecting such a severity that professional intervention is warrant and
anxiety symptoms represented at least three symptoms of anxiety according to the Geriatric Mental
State examination. The prevalence of subthreshold depression (without anxiety symptoms) was
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67.3%. Among those without subthreshold depression, the prevalence of anxiety symptoms
amounted to 32.3%. Comparison with our study is however challenging as different assessment tools
and definitions were used.
In chapter 4, we examined the association between negative emotions and hazardous drinking in
(Figure 4). According to our results higher levels of depressive symptoms were associated with
hazardous drinking, but we did not find an association between higher scores on the subscale anxiety
and hazardous drinking. Our results are in line with previous studies on the association between
depression and alcohol use. Keys et al. (2019) reviewed the mechanisms through which alcohol
consumption may affect depression and reported higher rates of depressive episodes among high
alcohol older adult consumers [31] and Carvalho et al. (2018) found that positive screening for
problem drinking according to the CAGE questionnaire was associated with a greater likelihood of
developing depressive symptoms, but only among older females [5]. The latter research group also
found a positive association between problem drinking and higher levels of anxiety symptoms, which
is not in line with our findings. One possible explanation is that we did not consider in this chapter
the impact of gender on this association as the association between anxiety and hazardous drinking
was only found among older women. In chapter 5, we examined the joint contribution of several
factors to build a risk-profile for alcohol use and hazardous drinking in community-dwelling older
adults. We expected depression and anxiety symptoms being both risk factors for alcohol use and
hazardous drinking in older women as well as in older men. Our results suggested that negative
emotions like depression and anxiety can be considered as risk factor for alcohol use and hazardous
drinking in men (except depression in hazardous drinking in men) as well as in women. Interestingly,
and not in line with what we expected, in the drinking sample as well as in the problematic drinking
sample, anxiety was an associated factor for both men and women but with an opposite effect. Men
reporting higher levels of anxiety have a higher likelihood to report using alcohol. This is in line with
the tension-reduction theory stating that using alcohol might reduce the tension experienced in any
anxious situation [32]. Inversely, women with low levels of anxiety reported high levels of alcohol
use. A critical review on the association between social anxiety and alcohol use disorder described
several studies conducted among college students reporting negative associations between anxiety
and alcohol use disorder [33]. The inverse link might be explained by the fact that older women are
keen to use alcohol in social context. Women with higher levels of anxiety might avoid social
gatherings and therefore might experience less exposure to alcohol and fewer opportunities to drink.
The latter has also been described to elucidate the negative relationship between depression and
alcohol use [34]. More research is needed to understand these dynamics separately in male and
female community-dwelling older drinkers. In addition, there is a necessity to differentiate between
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depressive symptoms and anxiety symptoms while screening for hazardous drinking in this
population.

Figure 4: The association between negative emotions (depressive and anxiety symptoms) and alcohol
use and hazardous drinking among community-dwelling older adults

Resilience as important moderator in hazardous alcohol use
In chapter 4, the importance of resilience in older adults has been established. According to our
results, resilience moderates the association between depression and hazardous drinking in
community-dwelling older adults (Figure 5). Higher levels of depression are associated with
hazardous drinking in this population. However, when older adults reported high levels of negative
emotions, in conjunction with high levels of resilience, these associations no longer exists. This is in
line with our expectations and might support the assumption that resilience may play a vital role
(beside the drinking motives) in moderating negative emotions and hazardous alcohol use in older
adults. Resilience characteristics might influence the risks of risky and heavy drinking in individuals
through effective emotional regulation of tolerance to negative emotions [35]. On the other hand,
surprisingly, in chapter 5, lower levels of resilience were not a significant predictor for hazardous
drinking, in men nor in women. This is not in line with our expectations as we expected resilience to
be a protective factor for hazardous drinking, especially in older men. One possible explanation
might be that resilience can be seen as a factor only activated when people are adapting in face of
negative emotions. According to Stein et al. (2009) resilience is the ability to maintain healthy
psychological functioning during exposure to stressful life events [36], and Mancini et al. (2009)
described resilience as an adaptation process following a stressful life event [37]. Therefore,
resilience might be considered as a moderator to prevent hazardous drinking when people are
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experiencing negative emotions instead of a protective factor for unhealthy behaviour as such.
Further research could focus on a population with higher levels of anxiety of depressions and to
investigate if resilience might be still a protective factor.

Figure 5: The moderating effect of negative emotions on the association between drinking motives
and hazardous drinking

A NEW MODEL
Using the synergy of our findings, we propose a new model (Figure 6). Cooper et al. (1995) proposed
an association between negative emotions with alcohol use and alcohol problems through drinking
to cope. We were able to argue that in our sample, an association between negative emotions and
alcohol use in older adults and an interaction between negative emotions and drinking motives can
be seen. The latter not only consisted of drinking to cope, as suggested by Cooper’s model [1], but
also of drinking to enhance. In addition, this interaction also has an influence on alcohol use whereby
higher levels of negative emotions will strengthen the link between drinking motives and alcohol use
(Loss circle). As said, we used resilience as a distal influence from Cooper’s model that might mediate
alcohol use. Resilience appears to have a positive influence (Gain circle) on the relationship between
negative emotions and alcohol use. Indeed, the relationship remains absent in older people with high
levels of resilience.
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Figure 6: Schematic representation of the results: Hypothesized model of alcohol use in communitydwelling older adults

Our data provide support for a hypothetical model for alcohol use. We emphasize the impact of
depressive and anxiety symptoms on the likelihood of hazardous drinking among older women
(Figure 7). In addition, drinking to cope has also been recognized as important driver for hazardous
drinking. This is in line with Cooper’s model [1] and the phenotype earlier described as relief drinking
phenotype which is a type that is more avoidance motivated and is characterized by alcohol use that
is primarily driven by the distress-relieving effects of alcohol [27].
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Figure 7: Factors association with alcohol use and hazardous alcohol use among community-dwelling
older women

Among older men, drinking for enhancement motives and anxiety symptoms should be considered as
important risk factors for hazardous alcohol use (Figure 8). Drinking for enhancement motives can be
considered as a reward drinking phenotype. This type is more approach motivated and is
characterized by alcohol use that is primarily driven by the positive rewarding effects of alcohol [27].
Health care providers should keep this in mind when older adults come for consultations with
physical or mental complaints. Of course, asking about alcohol use should become part of the
routine. However, it is important to take these dynamics, which are typical for older women and
older men, into account when screening, advice and interventions are proposed. Furthermore, future
research could focus on these gender specific dynamics. Structural equation modelling could help
analysing and maybe confirming the relationships between those gender-specific variables on alcohol
use and hazardous drinking behaviour in community-dwelling older adults.
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Figure 8: Factors association with alcohol use and hazardous alcohol use among community-dwelling
older men

STUDY LIMITATIONS & RECOMMENDATIONS FOR FUTURE RESEARCH
There are some limitations to consider. First, the cross-sectional design of the studies does not allow
us to explain any causality in our results. Therefore, it would be opportune to verify our result
through longitudinal research. This method could help us clarify the potential causality of drinking
motive, mental health and resilience on hazardous drinking over time.
Secondly, we did not consider the socio-economic status of our sample. The educational level of our
sample was relatively high, which might imply that the socio-economic level of our sample may not
be representative. Of the total sample, 30.6% reported having a higher level of education (bachelor
or master’s degree). This is not in line with the actual percentage of higher education in this
population. In the EU, only 5.3% of older adult have a higher level of education. A possible
explanation for this bias is the snowball method used for the data collection. Further research should
focus on gathering more information on older adults with lower levels of education. The objective of
this study could be to investigate the assumption that older adults with lower levels of education will
report lower levels of alcohol use. Some studies already showed that higher levels of education have
been associated with higher levels of alcohol use. In chapter 3 our results are in line with this
assumption, as we described that older adult with higher educational level were more represented in
the at-risk drinking group, hazardous drinking group and binge drinking group. The relatively high
level of education of our sample may also explain the high prevalence of alcohol use in our sample.
More research on older adults with lower levels of education might clarify the prevalence of alcohol
use in this population. On the other hand, we conducted our study in a community-dwelling
population. It has been reported that lower socioeconomic status is associated with increased risk of
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many long-term health problems of aging and decline in function [38]. It may be that older adults
with lower levels of educational are more likely to be in more residential home structure in
comparison to older adults with higher levels of education. More research on this topic is needed to
investigate this hypothesis.
Thirdly, we did not take into consideration the cultural heterogeneity of our sample. Rehm et al.
(2017) conducted a study on the alcohol use disorders in several European countries [39]. According
to their results, prevalence of alcohol use varied widely between European countries and was
significantly impacted by drinking cultures and social norms. There are strong cultural norms guiding
heavy drinking occasions and loss of control. For example, loss of control due to alcohol use is
perceived differently in different cultures. Loss of control has been stigmatized and labelled as weak
in South and Central West of Europe while loss of control in Nordic and Central Eastern Europe may
be one of the reasons to drink alcohol. These norms not only indicate what drinking behaviour is
acceptable but also whether certain behaviours can be reported or not [40]. Therefore, the
prevalence of alcohol use (disorders) as assessed by surveys must be judged as measuring social
norms as well as the intended behaviour [39]. Because some areas in Belgium are highly multicultural, further research could focus on the association between drinking cultures, social norms and
hazardous drinking in older adults of different cultural backgrounds.
Fourthly, an important predictor for hazardous alcohol use is having a family history of alcohol
problems. In our total sample, 19.9% of the respondent reported having such a family history. In
chapter 2, older adults with a positive family history were more represented in the at-risk drinking
group, binge drinking group and hazardous drinking group. Additionally, in chapter 5, having a family
history of alcohol problems can be considered as a risk factor for hazardous drinking among older
men. This is in line with previous research. LoCastro et al. (2000) reported that men with one or both
parents with a drinking problem reported more alcohol problems and higher consumption over 1year period than those with a negative family history [41]. Because offspring of alcoholics are at
greater risk for developing alcoholism [42], comparing groups defined based on family history of
alcohol problems is a useful strategy. But family history is complex and includes both genetic and
environmental components and their interaction. It may be that a portion of the familial
predisposition to adverse alcohol outcomes is due to personality traits. On the other hand, we
cannot ignore the environmental factors contributing to heavy drinking [41]. More research should
take this factor into account. Maybe through qualitative studies by exploring the alcohol misuse of
three generations and its impact on older adults drinking habits.
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Finally, we propose to conduct further research among community-dwelling older women. As said, in
our sample there is little difference in prevalence of hazardous drinking between men and women
(chapter 6). Our results may support the possibility of a new tendence that has been described
among adults. Previous studies already reported a closing gender gap in at-risk drinking among
younger adults. These results have implications for the shaping and targeting of alcohol use
prevention and interventions. Alcohol use and alcohol use problems have historically been viewed as
a male phenomenon. The present results call this assumption into question and suggest that women
should increasingly be the target of intensive efforts to reduce the impact of substance use and
related harms.

PRACTICAL IMPLICATIONS
Screening
Our results show that many community-dwelling older adults drink alcohol and that a sizeable
portion report high levels of frequency and quantity of alcohol use. Given the fact that hazardous
alcohol use in this population often remains unnoticed, active screening is warrant. Indeed,
consequences of continuing alcohol use may include harmful interactions with medication, poorer
health and other psychosocial problems. We suggest (chapter 6) that the short version of the AUDIT,
the AUDIT-C is an appropriate tool for screening hazardous drinking in community-dwelling older
adults. We proposed lower cut-offs that apply to the scores of the AUDIT-C in an older population:
for older men and women respectively ≥5 and ≥4. It seems that administering the full AUDIT did not
add anything to the three AUDIT-C questions on hazardous consumption and it would seem likely
that in a general community population consumption of alcohol causing specific harm (AUDIT
Questions 7-10) and dependence (AUDIT Questions 4-6) are uncommon. These questions might be
reserved for assessment of individuals who score positive on the first three questions and could be
omitted if the score on AUDIT Questions 1-3 is below the cut-off point. This would likely contrast with
a primary care population where one would expect a higher proportion of patients attending to have
experienced harm or show features of dependence. Secondly, we propose gender-specific cut-offs as
women’s guideline should be stricter than men. This is important because women might be more
vulnerable for the adverse consequences of alcohol use in comparison to men. Also, for people who
score positive on the AUDIT-C further investigation on their drinking behaviour (eg. problematic
drinking or alcohol use disorder), drinking motives and levels of resilience is necessary. Both factors
can increase the probability for hazardous drinking and need to be considered when advice in
reducing alcohol use are provided (Figure 6).
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Prevention & intervention
O’Connor et al. (2018) conducted a systematic review on the effectiveness of screening and
counselling for unhealthy alcohol use [43]. Their results supported the use of a brief screening to
identify excessive use, followed by assessment with a more detailed instrument. In addition, among
adults identified through screening as unhealthy drinker, counselling interventions to reduces
unhealthy alcohol use were associated with reductions of alcohol use (by a mean of 1.6 drinks/week)
and in the odds of exceeding recommended drinking limits by 40%. Han et al. (2018) described the
characteristics of drinking behaviour among older adults who visited an alcohol screening and
intervention website [44]. They suggested that older adults visiting such a website not only have a
high prevalence of unhealthy alcohol use (85%), but that older adults with unhealthy drinking habits
are receptive to receiving an online plan to help reduces their alcohol use. This means that it is
worthwhile to implement prevention and intervention programs for the reduction of heavy alcohol
use in older adults for example through our primary care. However, despite the relevance of
screening and intervention programs, many individuals are never screened or do not receive
interventions. The most cited barriers to screening for hazardous drinking includes lack of time and
challenges of integrating screening into routine clinical workflow [45]. Therefore, implementation of
screening and intervention programs could be carried by nurses in general practices. These nurses
are trained to follow up on chronic patients and convey the necessary psychoeducation about
healthy behaviours. They have often established a valuable bond with patients which allows them to
build trust. When there is trust, there might be openness to open communication, tailored care and
giving and receiving advice in reducing alcohol use.
Interventions could be implemented on two levels (Figure 9). First, the drinking motives should be
considered. In our study drinking for coping of enhancement reasons were related to higher levels of
hazardous drinking, especially in conjunction with distress (chapter 3). This is in line with the ‘stresscoping’ model suggesting that people consume alcohol to reduce tension (coping drinking motives)
or enhance positive affect (enhancement coping motives) [46] to the extent that alcohol serves as a
positive reinforcer that may be learned and fostered across time [25]. Our results have implications
for prevention and treatment, suggesting that interventions for older adults with hazardous alcohol
use behaviour should attempt to transform the tendency to use alcohol by changing their state of
mind. Therapeutic intervention (e.g. cognitive behavioural therapy) can be used very effectively in
treating emotional problems of older adults. A tailored approach considering the person’s unique
needs (eg. internal state, drinking motives) considering the challenges associated with ageing
appears to be very effective [47]. Furthermore, information about the motives for using alcohol can
help adapting prevention and intervention strategies to reduce hazardous alcohol consumption [48]
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and hence alcohol problems [49]. Older adults are tended to reduce their alcohol consumption when
they are given a personalized explanation about their alcohol use and health [50] as most older
adults reduce their alcohol consumption for health reasons [51]. Finally, the level of resilience should
be targeted. In a study among older adults on improving resilience, participants had high levels of
treatment adherence and satisfactory. Additionally, compared to the control period, resilience
improved among participants from pre-intervention to 3-month follow-up, and perceived stress and
wisdom improved from pre-intervention to postintervention [52]. This is encouraging and might be a
start to implement intervention raising awareness of and increasing the self-efficacy, adaptability and
spirituality of older adults.

Figure 9: Flow chart for screening and intervention for hazardous drinking in community-dwelling
older adults

CONCLUSION
Our study aim was twofold. First, we wanted to explore the prevalence of alcohol use and different
types of alcohol use patterns in community-dwelling older adults. Secondly, we wanted to investigate
which factors could be associated with alcohol use and hazardous alcohol in community-dwelling
older adults.
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In this study we found high prevalence rates of alcohol use and hazardous alcohol use in communitydwelling older adults. Variables such as negative emotions (psychological distress, depression and
anxiety), drinking motives (coping and enhancement drinking motives) and resilience have an
influence on drinking patterns in this population. Especially in older women, drinking to cope, but
also depressive and anxiety symptoms, need to be taken into account when assessing their alcohol
use. In men, drinking for enhancement motives and anxiety symptoms should always be kept in
mind. These variables should be taken into account when assessing the alcohol use in older adults.
Moreover, when screening for hazardous alcohol use in older adults aged 65 and over with the
AUDIT-C, one should always use gender specific cut-offs (cut-off for men ≥5 of and for women of ≥4).
The full AUDIT could be reserved for populations where the prevalence of alcohol-related harm is
likely to be high or for second-phase assessment for those with AUDIT-C scores above the cut-off
points. Changing drinking behaviour is challenging. When health care providers are able to use
tailored screening, prevention and intervention programs, older adults might have an increase sense
of being heard which might lead to higher levels of openness for advice and behaviour change.
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SUMMARY
The baby boomer generation is here and will partly define the healthcare landscape in the coming
years. Older people are more likely to have physical problems and diseases. The aging body causes
the organs to function less well. This slows down and complicates the processing of alcohol. A larger
portion of the older population drinks alcohol and older people consume more alcohol in comparison
to their previous generations. Alcohol can bring substantial negative consequences making it an
important issue in this group. The aim of this research project was twofold. First, we looked at the
prevalence of the different patterns of alcohol use among community-dwelling older adults aged 65
and over. Second, we examined which factors and characteristics could be linked to the different
patterns of alcohol use. In order to answer our research questions, we questioned 1.971 65-plussers
with validated questionnaires concerning their alcohol consumption, alcohol-related problems,
drinking motives, resilience and the possible presence of symptoms of psychopathology. Our results
showed that 80.2% of the respondents drank alcohol in the past 12 months. In addition, it appears
that 26.6% can be classified as ‘at-risk’ drinkers (drinking >3 units/day or >7 units/week) and 15.8%
as binge drinkers (drinking >4 in women and >5 in men during one occasion). Our prevalence figures
are higher compared to previous literature, which states that healthcare givers need to be more alert
for the alcohol use among community-dwelling older adults. There are several factors that may be
associated with these different alcohol use patters. The drinking motives play an important role in
alcohol use in older people. Drinking to enhance positive emotions (especially in men) and drinking
to cope with negative emotions (especially in women) are associated with hazardous alcohol
consumption. Negative emotions strengthened this link. Our results show that it is mainly depressive
symptoms that are associated with hazardous alcohol use. Anxiety has a more complex relationship
with hazardous alcohol use. A third factor that can be associated with alcohol use among older adults
is resilience. From our factor analysis, there appear to be three relevant components of resilience:
self-efficacy, adaptability, and spirituality. Our results showed that these components are influencing
the relationship between negative emotions and hazardous alcohol use. In older adults with higher
levels of resilience, the relationship between negative emotions and excessive alcohol consumption
will disappear. All these factors are important to understand and support older adults in reducing
their alcohol use. Before we can support and guide in reducing alcohol use, we need to screen. Our
study showed that screening for alcohol use in older people is best done using the first three
questions of the AUDIT (the AUDIT-C). These questions probe for how much one drinks, how often
drinking occurs and how much binge drinking occurs. We recommend using a cut-off score of 4 in
women and 5 in men.
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SAMENVATING
De babyboom generatie is er en zal de komende jaren het zorglandschap voor een groot stuk
bepalen. Ouderen hebben meer kans op lichamelijke problemen en aandoeningen. Het verouderde
lichaam zorgt ervoor dat de organen minder goed gaan functioneren. De verwerking van alcohol
wordt hierdoor vertraagd en bemoeilijkt. Een groter deel van de oudere bevolking drinkt alcohol en
ouderen gaan bovendien meer en vaker drinken in vergelijking met hun vorige generaties. Alcohol
kan heel wat negatieve gevolgen met zich meebrengen waardoor het een belangrijk thema wordt in
deze groep. Het doel van dit onderzoeksproject was tweeledig. Eerst werd er gekeken naar de
prevalentie van de verschillende patronen van alcoholgebruik bij thuiswonende 65 plussers. Ten
tweede werd er nagegaan welke factoren en eigenschappen er gelinkt kunnen worden aan de
verschillende patronen van alcoholgebruik. Hiervoor hebben we 1.971 65 plusser bevraagd met een
batterij aan gevalideerde vragenlijsten omtrent hun alcoholgebruik, alcohol gerelateerde problemen,
drinkmotieven, weerbaarheid en de eventuele aanwezigheid van symptomen van psychopathologie.
Uit onze resultaten blijkt dat 80.2% van de respondenten alcohol gedronken hebben in de afgelopen
12 maanden. Daarnaast blijkt dat 26.6% geclassificeerd kunnen worden als ‘at-risk’ drinkers (drinken
>3 eenheden/dag of >7 eenheden/week) en 15.8% als binge drinkers (drinken >4 bij vrouwen en >5
bij mannen gedurende één gelegenheid). Onze prevalentie cijfers liggen hoger in vergelijking met
voorgaande literatuur wat maakt dat het een thema is waar clinici alert voor moeten zijn. Er zijn
verschillende factoren die in verband gebracht kunnen worden met deze verschillende patronen van
alcoholgebruik. De redenen waarom iemand drinkt, de drink motieven, spelen een belangrijke rol in
het alcoholgebruik bij ouderen. Drinken om positieve emoties op te krikken (vooral bij mannen) en
drinken om negatieve emoties te temperen (vooral bij vrouwen) worden in verband gebracht met
overmatig alcoholgebruik. Negatieve emoties gaan dit verband nog versterken. Uit onze resultaten
blijkt dat het vooral depressieve gevoelens in verband gebracht kunnen worden met overmatig
alcoholgebruik. Angstgevoelens hebben een complexere relatie met overmatig alcoholgebruik. Een
derde factor dat in verband gebracht kan worden is weerbaarheid. Uit onze factoranalyse blijken er
drie componenten te zijn die onder het concept weerbaarheid vallen: eigen effectiviteit,
aanpassingsvermogen en spiritualiteit. Uit onze resultaten blijkt dat deze componenten de relatie
tussen negatieve emoties en overmatig alcoholgebruik gaan beïnvloeden. Bij ouderen met een
hogere mate aan weerbaarheid zal de relatie tussen negatieve emoties en overmatig alcoholgebruik
wegvallen. Als deze factoren zijn belangrijk wanneer we ouderen willen begrijpen en ondersteunen
in het verminderen van hun alcoholgebruik. Vooraleer we kunnen ondersteunen en begeleiden,
dienen we als hulpverleners te screenen. Uit ons onderzoek blijkt dat de screenen van alcoholgebruik
bij ouderen het beste gebeurt aan de hand van de drie eerste vragen van de AUDIT (de AUDIT-C).
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Deze vragen peilen naar hoeveel er gedronken wordt, hoe vaak er gedronken wordt en hoeveel er
aan binge drinking gedaan wordt. We adviseren om een cut-off score van 4 te gebruiken bij vrouwen
en van 5 bij mannen.
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