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A B S T R A C T

Background: Prevention of problematic alcohol use is mainly focused on younger adults, while heavy drinking in
middle-aged and older adults might be more frequent with more impact on functioning and health care use.
Therefore, alcohol use and alcohol disorder in both age groups was compared. To facilitate age-specific pre-
vention, it was examined whether risk factors of heavy drinking and impact on functioning and health care use
differs across the life-span.
Methods: Data of people (23–70 years) were used from the Netherlands Mental Health Survey and Incidence
Study-2 (N=4618), a general population-based cohort. Heavy alcohol use was defined as> 14 drinks/week for
women and>21 drinks/week for men. Alcohol disorder was defined as DSM-IV disorder of alcohol abuse and/
or alcohol dependence. (Multinomial) logistic regression analyses were used to study risk factors of alcohol use
and associations between alcohol use and health care use and functioning.
Results: The past-year prevalence of heavy alcohol was higher in older (55–70 years) compared to younger
people (6.7% versus 3.8%), whereas alcohol disorder was less prevalent (1.3% versus 3.9%). Heavy alcohol use
was associated with higher level of education in older adults compared to younger adults. Other characteristics
of problematic alcohol use and its impact on functioning and health care use did not differ between age groups.
Conclusions: Heavy drinking is more prevalent among middle-aged and older people. Contrary to younger adults,
prevention of heavy alcohol use in those aged 55–70 should focus on higher educated people.

1. Introduction

Problematic alcohol use, including both heavy drinking and alcohol
disorder, has various negative outcomes, such as physical and mental
health problems and increased risk of mortality (Comijs et al., 2012;
O’Connell et al., 2003; Standridge et al., 2004). Older adults are more
vulnerable to the negative effects of alcohol compared to younger
adults due to biological changes like changes in metabolism, body fat
and body fluid (Arndt and Schultz, 2015), as well as the increase of
medication use with aging, on which alcohol use can have a negative
effect (Kuerbis et al., 2014). In comparison to younger adults, there is a
lack of data on effective policy and preventive approaches regarding
problematic alcohol use in older adults (Anderson et al., 2012).

Currently, prevention and health promotion activities for older

adults are mainly based on results in younger age groups (Anderson
et al., 2012). A systematic review of qualitative studies on context,
barriers and facilitators of drinking in older adults showed that alcohol
use in older people, aged 55+, was related to social engagement, social
isolation, illness, bereavement, routines, and maintaining identity
(Kelly et al., 2018). Information on differences between younger and
older adults in prevalence of problematic alcohol use and its risk factors
may help tailoring of prevention to the older age group (Khadjesari
et al., 2018), since there are interventions that can effectively reduce
alcohol consumption in older adults (Armstrong-Moore et al., 2018;
Riper et al., 2018).

As heavy drinking in later life is most prevalent in the youngest-old
population aged 55 years up to 65–75 years (Anderson et al., 2012;
Comijs et al., 2012; Statistics Netherlands, 2016), this Dutch
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population-based study focuses on the differences in drinking pattern
between middle aged and older adults (55–70 years) compared to
younger adults (23–45 years). The objectives of the present study are 1)
to examine the past-year prevalence of problematic alcohol use in older
versus younger persons and 2) to explore correlates of problematic al-
cohol use and especially whether these differ by age group. To our
knowledge, this has not been studied in this way before. We hypothe-
size that heavy alcohol use and alcohol disorders are less prevalent in
later life (Hasin and Grant, 2015; Sunderland et al., 2014) but more
strongly associated with functional impairment (Sunderland et al.,
2014) and health care use due to more impaired somatic health (Oslin
et al., 2005).

2. Material and methods

For the current study, data from the third wave (T2) of NEMESIS-2
were used, which is the most recent measurement. All participants aged
23–70 from this wave were included in the study. NEMESIS-2 is a
psychiatric epidemiological cohort study of the Dutch general popula-
tion. Recruitment at baseline (T0) was based on a multistage, stratified
random sampling of households between November 2007 and July
2009. Of each household, one person aged 18 to 65 years was randomly
selected for a computer-assisted face-to-face interview. A total of 6646
persons were interviewed at baseline (T0) (response rate 65.1%). A
comprehensive description of the design has been provided previously
(De Graaf et al., 2010). Follow-up assessments took place three years
(T1, n= 5303, response rate 80.4%, with those deceased excluded) (De
Graaf et al., 2013) and six years after baseline (T2, n= 4618, response
rate 87.8%) (De Graaf et al., 2015, unpublished). The study was ap-
proved by a medical ethics committee. After having been informed
about the study aims, respondents provided written informed consent at
each wave.

2.1. Alcohol use and alcohol disorder

Alcohol use and alcohol disorder were assessed using the Composite
International Diagnostic Interview (CIDI) version 3.0. The CIDI is a fully
structured lay-administered diagnostic interview developed for the
World Mental Health Survey Initiative (Kessler and Üstün, 2004). The
CIDI 3.0 version used in NEMESIS-2 was an improvement of the Dutch
one used in this initiative. The CIDI 3.0 has generally good validity for
assessing DSM-IV alcohol disorders and other DSM-IV common mental
disorders in comparison to blinded clinical reappraisal interviews (Haro
et al., 2006). Alcohol disorder refers to alcohol abuse and /or alcohol
dependence in the past 12 months.

Alcohol use was based on two CIDI-questions regarding frequency of
use (at least 1 drink – every day, nearly every day, 3–4 days a week, 1–2
days a week, 1–3 days a month, or less than once a month) and number
of drinks on typical drinking days in the past year. The total number of
drinks per week (frequency by amount) was categorized as 1) none (0
drinks weekly), 2) mild (< 8 drinks weekly), 3) moderate (8–14 drinks
weekly for women and 8–21 drinks weekly for men), and finally 4)
heavy alcohol use (> 14 drinks weekly for women and>21 drinks
weekly for men according to international guidelines (British Medical
Association, 1995; Haynes et al., 2005; Verdurmen et al., 2003).

2.2. Risk factors

Potential risk factors for problematic alcohol use have been identi-
fied based on previous studies and the biopsychosocial model and will
be classified as sociodemographics (gender, age, education level, living
situation, job status, and household income situation), physical health
(smoking in the past month, physical activity (engaging at least 1 h per
week in physical exercise/sport)), Body Mass Index (BMI), and any
chronic physical disorder (presence of one or more of 17 chronic phy-
sical disorders treated or monitored by a medical doctor in the previous

12 months, assessed with a standard checklist which is comparable with
international studies (Von Korff et al., 2005)), and mental health dis-
orders (any 12-month mood disorder (major depression, dysthymia and
bipolar disorder) and any 12 month anxiety disorder (panic disorder,
agoraphobia without panic disorder, social phobia, specific phobia and
generalized anxiety disorder), assessed by the CIDI).

2.3. Health care use

Health care use refers to at least one contact made in the general
medical care or mental health care sector for emotional or addiction
problems in the 12 months before T2. General medical care includes
general practitioners, mental health nurses, company doctors, social
work, home care or district nurses, physiotherapists or haptonomists,
medical specialists or other professionals working within this care
sector. Mental health care includes psychiatrists, psychologists, psy-
chotherapists, and part-time or full-time psychiatric treatment.

2.4. Role functioning

Role functioning in the past 4 weeks was assessed at T2 with three
subscales of the Medical Outcomes Study Short Form Health Survey
(Ware and Sherbourne, 1992) – role emotional functioning, social
functioning, and role physical functioning.

Role emotional functioning involves problems at work or in other
daily activities as a result of emotional problems (3-item, 2-point scale;
Cronbach’s alpha= 0.87). Social functioning involves problems in
one’s normal social activities as a result of somatic or emotional pro-
blems (2-item, 6-point scale; Cronbach’s alpha=0.80). Role physical
functioning involves problems at work or in other daily activities as a
result of physical problems (4-item, 2-point scale; Cronbach’s alpha=
0.90). These scales vary from 0 to 100. For the present study these were
dichotomized into no impairment (100= 0) and impaired role func-
tioning (0–99=1), because of their skewed distribution.

2.5. Statistical analyses

All analyses were performed with STATA version 12.1 using
weighted data to correct for differences in the response rates in several
sociodemographic groups at all waves and differences in the probability
of selection of respondents within households at baseline. In all ana-
lyses, district has been included as a stratum and the municipality code
as a primary sampling unit. Robust standard errors were calculated in
order to obtain correct 95% confidence intervals and p-values (Skinner
et al., 1989).

First, past-year prevalence of alcohol use and alcohol disorder
among two age groups were calculated (23–54 years and 55–70 years).
Second, for the age group 55+, logistic regression analyses in case of
alcohol disorder estimating aORs and multinomial logistic regression
analyses in case of alcohol use (no alcohol use, mild alcohol use,
moderate alcohol use, heavy alcohol use) estimating aRRRs were per-
formed to examine to what extent problematic alcohol use is associated
with sociodemographic characteristics, physical health and mental
disorders. In the multinomial logistic regression analyses, mild alcohol
use was chosen as reference category. Third, for the age group 55+
logistic regression analyses were performed to examine to what extent
problematic alcohol use is associated with role functioning and service
use.

To test for differences by age, interaction terms between age group
(young versus old) and all determinants were calculated. Only statis-
tically significant interaction terms will be reported in the results sec-
tion. Two-tailed testing procedures were used with 0.05 alpha levels in
the main analyses except the tests to calculate interactions between age
group and risk factors on problematic alcohol use and between age
group and problematic alcohol use on role functioning and service use,
where alpha levels of 0.001 were used because of the larger number of

M.A. Veerbeek, et al. Drug and Alcohol Dependence 202 (2019) 18–23

19



tests.

3. Results

In the 12 months before the interview, 6.7% of the people aged
55–70 reported heavy alcohol use (Table 1). 1.3% met the criteria for a
12-month alcohol disorder. Compared to those aged 23–54, more heavy
alcohol use but less alcohol disorders were found among the older age
group. Further characteristics of heavy drinkers and people with al-
cohol disorder are shown in Table 1.

After adjusting for sociodemographic characteristics, risk factors for
heavy alcohol use in people aged 55–70 were living without a partner,
current smoking, being less physically active and having a 12-month
anxiety disorder (Table 2). Testing interaction terms of each determi-
nant with age group showed that only education had a differential ef-
fect by age group. In those aged 55–70 a higher education was asso-
ciated with heavy drinking relative risk ratios (RRR=17.94, t= 3.49,
p= .001, 95% CI= 3.51; 91.69), while in those aged 23–54 a lower
education was associated with heavy drinking.

Risk factors for alcohol disorder in the older age group were being
male, being between 55–64 years of age (compared to 65+), living
without a partner, having not enough income to live on and having no
chronic physical disorder (Table 2). None of the interaction terms be-
tween age group and any of the determinants were significant, in-
dicating no difference between age group with regard to the risk factors

for alcohol disorders.
After adjusting for sociodemographic characteristics, physical

health and mood and anxiety disorders, people aged 55–70 with heavy
alcohol use or alcohol disorder were not more impaired in functioning
compared to those with mild alcohol use or no alcohol disorder
(Table 3). There was no difference in association between problematic
alcohol use and functioning between both age groups, as the interaction
terms with age were all non-significant.

After adjusting for sociodemographic characteristics, physical
health, mood and anxiety disorders, older adults with heavy alcohol use
did not use general medical nor mental health care services more often
compared to mild users (Table 4). Interaction terms showed that the
association between heavy alcohol use and general medical or mental
health care use did not differ between age groups.

Due to the small number of people with alcohol disorder that used
general medical or mental health care, no tests were performed for this
group.

4. Discussion

In concordance with our hypothesis, alcohol disorder was less pre-
valent in middle-aged and older adults (55–70 year) compared to
younger adults (23–54 year). Unexpectedly, heavy drinking was more
prevalent in the older age group. Amongst reasons for this could be that
1) the older age group was brought up with a more tolerant view on

Table 1
Alcohol use and alcohol disorder across age groups in the general population (N=4.618), in weighted column (c) and row (r) percentages.

Total Alcohol usea Alcohol disorderb

None Mild Moderate Heavy P value No Yes P value
n (%) 4.618 (100) 995 (22.0) 2.630 (57.0) 764 (16.3) 229 (4.8) 4.517 (97.0) 101 (3.0)

n c % r % r % r % r % r % r %

Age
23-54 years mean 40.1 (SE .28) 2698 58.4 21.6 60.9 13.7 3.8 96.1 3.9
≥ 55 years mean 62.4 (SE .14) 1920 41.6 23.0 49.2 21.2 6.7 <0.0001 98.7 1.3 < 0.0001
Gender
Female 30.7 56.5 8.8 4.0 97.9 2.1
Male 13.3 57.3 23.9 5.6 96.1 3.9
Education
Primary education 44.0 38.3 21.5 14.8 95.7 4.3
Lower secondary 25.8 5.8 57.1 64.0 97.2 2.8
Higher secondary 21.5 16.3 16.1 17.6 96.5 3.5
Higher professional, university 14.8 5.1 5.3 3.5 97.8 2.2
Living situation
Living with a partner 21.5 57.8 16.8 3.9 98.0 2.0
Living without a partner 2.4 54.4 15.0 7.2 94.4 5.6
Job status
Paid job 18.2 61.0 16.5 4.3 96.8 3.2
No paid job 31.9 46.4 15.8 6.0 97.5 2.5
Income
Enough income to live on 20.9 57.8 16.8 4.5 97.1 2.9
Not enough income to live on 36.9 45.9 9.8 7.4 95.7 4.3
Smoking
Yes 17.8 50.7 22.2 9.3 94.2 5.8
No 23.5 59.0 14.3 3.3 98.0 2.0
Physical active
Yes 17.7 61.5 17.0 3.8 96.7 3.3
No 29.5 49.1 15.0 6.4 97.5 2.5
Any chronic physical disorder
Yes 26.3 52.6 15.8 5.3 98.0 2.0
No 19.1 59.8 16.6 4.4 96.3 3.7
Any mood disorder
Yes 32.4 50.5 10.0 7.1 97.0 3.0
No 21.5 57.2 16.6 4.7 97.0 3.0
Any anxiety disorder
Yes 32.7 53.8 7.7 5.8 94.3 5.7
No 21.3 57.1 16.9 4.7 97.2 2.8

a None=0 drinks weekly, Mild< 8 drinks weekly, Moderate 8–14 drinks weekly for women and 8–21 drinks weekly for men, Heavy> 14 drinks weekly for
women and> 21 drinks weekly for men.
b Based on a DSM-IV diagnosis of alcohol abuse and/or alcohol dependence.
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Table 2
Sociodemographic characteristics, physical health and mental disorders as correlates of alcohol use and alcohol disorder among respondents aged 55 years and older
in the general population (n=1.920), in weighted adjusted relative risk ratios (RRR) or odds ratios (OR). Results of multinomial logistic regression analyses
regarding alcohol use and logistic regression analyses regarding alcohol disorder. The reference category in the multinomial logistic regression analyses is mild
alcohol use.

No alcohol usea Moderate alcohol usea Heavy alcohol usea Alcohol disordera

n (%) aRRRb [95% CI] n (%) aRRRb [95% CI] n(%) aRRRb [95% CI] n (%) aORb [95% CI]
Sociodemographic

characteristics
Female gender 592 (30.8) 1.70** [1.23;2.33] 269 (14.0) 0.49***

[0.37;0.66]
104 (5.4) 0.61 [0.36;1.02] 13 (0.7) 0.36* [0.16;0.86]

Age at interview
55-64 1.18 [0.87;1.59] 0.93 [0.66;1.33] 1.12 [0.56;2.23] 2.59* [1.12;5.98]
65+ Ref Ref Ref Ref
Education
Primary education 753 (39.2) ref 227 (11.8) ref 84 (4.4) ref 19 (1.0) Ref
Lower secondary 503 (26.2) 0.75 [0.45;1.26] 399 (20.8) 1.66 [0.78;3.53] 134 (7.0) 1.90 [0.56;6.46] 31 (1.6) 2.02 [0.31;13.27]
Higher secondary 445 (23.2) 0.68 [0.38;1.22] 403 (21.0) 1.38 [0.63;3.01] 131 (6.8) 1.74 [0.55;5.51] 23 (1.2) 1.61 [0.20;13.00]
Higher professional,

university
265 (13.8) 0.40** [0.23;0.68] 486 (25.3) 1.49 [0.71;3.15] 136 (7.1) 1.62 [0.60;4.38] 23 (1.2) 1.60 [0.46;5.58]

p for trend 0.75***

[0.64;0.87]
1.04 [0.89;1.23] 1.04 [0.88;1.24]

Living without partner 609 (31.5) 1.49** [1.11;2.01] 265 (13.8) 0.74 [0.54;1.04] 196 (10.2) 2.38***

[1.54;3.68]c
42 (2.2) 2.29**

[1.23;4.26]
No paid job 522 (27.2) 1.37 [0.99;1.89] 372 (19.4) 1.02 [0.72;1.44] 121 (6.3) 1.11 [0.70;1.75] 21 (1.1) 1.16 [0.47;2.89]
Not enough income to live on 411 (21.4) 1.78* [1.12;2.83] 422 (22.0) 0.64 [0.29;1.42] 129 (6.7) 0.65 [0.29;1.50] 19 (1.0) 2.62* [1.18;5.82]

Physical health
Smoking 396 (20.6) 0.97 [0.66;1.44] 499 (26.0) 1.72** [1.19;2.48] 228 (11.9) 2.63*** [1.78;3.90] 42 (2.2) 1.70 [0.74;3.89]
Physical active 305 (15.9) 0.42***

[0.31;0.57]
445 (23.2) 0.86 [0.66;1.13] 104 (5.4) 0.51* [0.29;0.87] 25 (1.3) 1.15 [0.43;3.08]

Body mass index 1.04 [0.99;1.07] 0.96* [0.92;0.99] 0.96 [0.91;1.02] 0.92 [0.84;1.00]
Any chronic physical disorder 515 (26.8) 1.51* [1.09;2.09] 380 (19.8) 1.01 [0.73;1.39] 127 (6.6) 1.25 [0.84;1.84] 15 (0.8) 0.36**

[0.18;0.71]

Mental disorders
Any mood disorder 820 (42.7) 2.13 [0.92;4.93] 253 (13.2) 1.03 [0.48;2.22] 186 (9.7) 1.77 [0.69;4.55] 77 (4.0) 2.14 [0.54;8.52]
Any anxiety disorder 1.004

(52.3)
2.31** [1.29;4.14] 86 (4.5) 0.41 [0.14;1.22] 180 (9.4) 2.07* [1.02;4.20] 63 (3.3) 2.34 [0.61;9.02]

Bold means significant at *p < .05, **p < .01, ***p < .001.
a No alcohol use=0 drinks weekly, Moderate alcohol use is 8–14 drinks weekly for women and 8–21 drinks weekly for men, Heavy alcohol use is> 14 drinks

weekly for women and>21 drinks weekly for men. Alcohol disorder is based on a DSM-IV diagnosis of alcohol abuse and/or alcohol dependence.
b Adjusted for sociodemographic characteristics (gender, age, education, living situation, job status, household income).
c For example: this result means that people aged 55+ living without a partner have a higher risk to be in the category heavy alcohol use than to be in the category

mild alcohol use compared to people aged 55+ living with a partner.

Table 3
Alcohol use (disorder) categories as correlate of role functioning among respondents aged 55 years and older in the general population (n=1.920), in weighted
adjusted odds ratios (OR). Results of logistic regression analyses.

Impaired role emotional functioninga(n= 193;
11.0%)

Impaired social functioninga(n= 687; 37.4%) Impaired role physical functioninga(n=585; 31.7%)

aORb [95% CI]
n (%) aORb [95% CI] n (%) n (%) aORb [95% CI]

Alcohol usec

Mild 82 (9.5) Ref 337 (36.7) Ref 254 (28.6) Ref
No 72 (19.2) 1.52 [0.95;2.43] 198 (50.4) 1.13 [0.80;1.58] 181 (43.1) 1.03 [0.71;1.49]
Moderate 24 (6.3) 0.71 [0.30;1.65] 111 (25.9) 0.70 [0.48;1.02] 105 (25.3) 1.04 [0.73;1.48]
Heavy 15 (9.4) 0.74 [0.34;1.60] 41 (34.2) 0.82 [0.47;1.44] 45 (36.1) 1.38 [0.77;2.46]

Alcohol disorderd

No 188 (11.0) Ref 677 (37.3) Ref 574 (31.5) Ref
Yes 5 (16.5) 0.86 [0.27;2.77] 10 (44.3) 1.31 [0.57;3.00] 11 (45.5) 2.00 [0.78;5.15]

a Measured with the Medical Outcomes Study Short Form Health Survey. Role emotional functioning involves problems at work or in other daily activities as a
result of emotional problems. Role social functioning involves problems in one’s normal social activities as a result of somatic or emotional problems. Role physical
functioning involves problems at work or in other daily activities as a result of physical problems.
b Adjusted for sociodemographic characteristics (gender, age, education, living situation, job status, household income) as well as for physical health (current

smoking, physical active, body mass index, any chronic physical disorder) and mental disorders (any mood disorder, any anxiety disorder).
c None=0 drinks weekly, Mild < 8 drinks weekly, Moderate 8–14 drinks weekly for women and 8–21 drinks weekly for men, Heavy> 14 drinks weekly for

women and>21 drinks weekly for men.
d Based on a DSM-IV diagnosis of alcohol abuse and/or alcohol dependence.
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alcohol, 2) they are unaware of the risks involved in their alcohol use
and in the past were told that having just a few drinks is healthy, 3)
they have more spare time to drink, and 4) they have less responsi-
bilities regarding work or parenting (Bareham et al., 2019; Kelly et al.,
2018).

Explanations for why heavy alcohol use is associated with higher
education in older adults could be that they were more accustomed to
using alcohol in their working and social life (social drinks) and had a
higher income to purchase alcohol and continue their use after retire-
ment (Bareham et al., 2019).

Suggestions for the finding that older heavy drinkers did not ex-
perience more impairment in functioning compared to mild older
drinkers, and that the association differs from younger heavy drinkers,
are that alcohol fulfills a social role for older adults, alcohol use is re-
lated to routines and they perceive themselves as responsible drinkers
(Bareham et al., 2019; Kelly et al., 2018).

An explanation for the result that healthcare use of heavy drinkers
did not differ between age groups could be that our sample was rela-
tively young and that this effect is possibly more pronounced in the
oldest old (75+), who are frailer, and thus alcohol use possibly has
more physical impact (Arndt and Schultz, 2015; Kuerbis et al., 2014).

Focusing on the results of the older age group, the prevalence rates
of alcohol disorder found in the current study were lower than found in
previous studies (Castro-Costa et al., 2008; Grant et al., 2017; Pirkola
et al., 2006; Sunderland et al., 2014). Regarding heavy drinking, the
percentage found in the current study was also lower than those found
in previous studies among people aged 55/65+ (Immonen et al., 2011;
Merrick et al., 2008). This is probably due to different definitions of
heavy alcohol use used in these other studies. Also, the rather con-
servative national standard for alcohol use in the Netherlands compared
to other western countries may have played a part in this finding
(Health Council of the Netherlands, 2015; International Alliance for
Responsible Drinking (IARD), 2018). A recent report from the World
Health Organization (2018) on alcohol showed that alcohol consump-
tion per capita in the Netherlands is somewhat lower compared to other
western countries like the United States of America, France, Finland,
Belgium and Germany.

No significant sex difference was found in heavy alcohol use com-
pared to mild use, whereas the majority of previous research indicates

that older men drink more than older women (Castro-Costa et al., 2008;
Immonen et al., 2011; Merrick et al., 2008). In contrast to the current
study, no difference in number of drinks was found between men and
women, while in the current study men were allowed to have more
drinks before they were defined as heavy drinker. A previous Dutch
study, which used the same definition for heavy drinking as the current
study, showed that older women are more heavy drinkers than older
men (Comijs et al., 2012). Together with the current results, this could
implicate that the emancipation of women regarding alcohol use started
earlier in the Netherlands (Slade et al., 2016).

Some of the most profound risk factors for heavy drinking found in
the current study were not living with a partner and smoking. These
were also found in previous studies (Blazer and Wu, 2009; Comijs et al.,
2012; Immonen et al., 2011; Merrick et al., 2008). The association with
anxiety disorder is in line with previous research that found that older
adults who use substances for tension reduction are of greater risk for
heavy alcohol use (Moos et al., 2009), that problem drinking increases
the onset of psychiatric problems (Perreira and Sloan, 2001) and that
older adults tend to use alcohol to self-medicate (Immonen et al., 2011).
This also points out that in this group professionals should be careful
with prescription of anxiolytics and other psychotropic drugs, since
alcohol often interferes with the effects of these medications (Anderson
et al., 2012; Kuerbis et al., 2014). The combination of the risk factors of
smoking and, with a smaller effect, being physically inactive suggests
that there is a group of 55–70-year-olds who have an unhealthy life-
style. A broad and general approach on healthy living could possibly
stimulate these older adults to decrease their alcohol use.

4.1. Strengths and limitations

Strengths are that NEMESIS-2 makes use of a nationwide, re-
presentative sample with a large group of respondents from 23 to
70 years of age. Standardized and diagnostic instruments were used to
determine alcohol use (disorder). A lot of risk factors and confounders
could be used in the analyses. Also, comparison to a younger age group
could be made. Limitations of NEMESIS-2 are that people who do not
speak the Dutch language sufficiently are underrepresented in the data.
The same holds for people without a permanent residence or people
who make use of inpatient care (general hospital, or clinic for mental
health care or addiction care) for a longer period of time. The results
cannot be generalized to these groups. Also, data on alcohol use are
based on self-report, and alcohol use is often underreported by people
(Comijs et al., 2012). The prevalence of heavy drinkers might therefore
be an underestimation of the real percentage. Furthermore, the number
of people with an alcohol disorder in the sample was very small. This
could have led to non-significant results in determining risk factors and
the association with service use. It is possible that the limited utility of
the DSM-IV criteria for alcohol disorder in older adults may have added
to the low prevalence found (Arndt and Schultz, 2015; Patterson and
Jeste, 1999). For example, one criterion is an increased tolerance of
alcohol, but older adults have a lowered tolerance due to changes in
metabolism and increased medication use. Also, criteria for abuse like
contact with judicial authorities and a decrease in social roles do not
match the situation of older adults. Finally, data on the older old (older
than 70 years) cannot be derived from NEMESIS-2. Therefore, results
are not generalizable to the total population of older adults.

5. Conclusions

The current study offered unique contributions to the existing lit-
erature on alcohol use in older adults, suggesting that, in contrast to
younger adults, preventive activities on heavy alcohol use in older
adults should focus on the higher-educated. Preventive activities that
have known benefit for people aged 55+ in reducing alcohol con-
sumption are brief interventions (Armstrong-Moore et al., 2018) and
internet interventions (Riper et al., 2018). Given the high prevalence of

Table 4
Alcohol use (disorder) categories as correlate of service use for mental health
problems among respondents aged 55 years and older in the general population
(n=1.920), in weighted adjusted odds ratios (OR). Results of logistic regres-
sion analyses.

General medical care (n= 151;
7.9%)

Mental health care (n= 103;
5.9%)

n (%) aORa [95% CI] n (%) aORa [95% CI]
Alcohol useb

Mild 52 (4.9) Ref 38 (4.0) Ref
No 54 (14.7) 2.11*

[1.18;3.79]
35 (10.8) 1.48 [0.74;2.96]

Moderate 25 (6.1) 1.42 [0.79;2.52] 18 (4.7) 1.44 [0.72;2.91]
Heavy 20 (11.8) 2.00 [0.91;4.38] 12 (6.9) 1.08 [0.42;2.79]

Alcohol disorderc

No 142 (7.6) Ref 98 (5.7) Ref
Yes 9 (30.3) -d 5 (18.7) -d

Bold means significant at*p < .05, **p < .01, ***p < .001.
a adjusted for sociodemographic characteristics (gender, age, education,

living situation, job status, household income) as well as for physical health
(current smoking, physical active, body mass index, any chronic physical dis-
order) and mental disorders (any mood disorder, any anxiety disorder).
b None= 0 drinks weekly, Mild < 8 drinks weekly, Moderate 8–14 drinks

weekly for women and 8–21 drinks weekly for men, Heavy > 14 drinks weekly
for women and>21 drinks weekly for men.
c Based on a DSM-IV diagnosis of alcohol abuse and/or alcohol dependence.
d No tests were performed due to small numbers.
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heavy drinking in later life, implementing SBIRT (Screening, Brief In-
tervention, and Referral to Treatment) seems relevant for this older age
group (Wamsley et al., 2018). However, more research is needed on
effective components of these interventions for older adults and which
interventions are best suited for whom.

Role of funding source

This study was financed by the Dutch Ministry of Health, Welfare
and Sport. They had no involvement in the study design, the collection,
analysis and interpretation of data, in the writing of the paper and in
the decision to submit the article for publication.

Contributors

MV – literature search, study design, interpretation of data, writing
of manuscript. MtH – study design, statistical analysis and interpreta-
tion of data, writing and critical review of manuscript. SvD – statistical
data analysis and interpretation, tables. ROV – study design, writing
and critical review of manuscript. DR – critical review of manuscript.

BW – study design, critical review of manuscript. All authors have
contributed to and approved the final article.

Acknowledgements

NEMESIS-2 is conducted by the Netherlands Institute of Mental
Health and Addiction (Trimbos Institute) in Utrecht. Financial support
has been received from the Ministry of Health, Welfare and Sport, with
supplementary support from the Netherlands Organization for Health
Research and Development (ZonMw) and the Genetic Risk and
Outcome of Psychosis (GROUP) investigators.

References

Anderson, P., Scafato, E., Galluzzo, L., 2012. Alcohol and older people from a public
health perspective. Ann. Ist. Super. Sanita 48, 232–247.

Armstrong-Moore, R., Haighton, C., Davinson, N., Ling, J., 2018. Interventions to reduce
the negative effects of alcohol consumption in older adults: a systematic review. BMC
Public Health 18, 302.

Arndt, S., Schultz, S.K., 2015. Epidemiology and demography of alcohol and the older
person. In: Crome, I., Wu, L., Rao, R.T., Crome, P. (Eds.), Substance Use and Older
People. John Wiley and Sons, Hoboken, NJ, pp. 75–90.

Bareham, B.K., Kaner, E., Spencer, L.P., Hanratty, B., 2019. Drinking in later life: a sys-
tematic review and thematic synthesis of qualitative studies exploring older people’s
perceptions and experiences. Age Ageing 48, 134–146.

Blazer, D.G., Wu, L.T., 2009. The epidemiology of at-risk and binge drinking among
middle-aged and elderly community adults: National Survey on Drug Use and Health.
Am. J. Psychiatry 166, 1162–1169.

British Medical Association, 1995. Alcohol Guidelines on Sensible Drinking. British
Medical Association, London.

Castro-Costa, E., Ferri, C.P., Lima-Costa, M.F., Zaleski, M., Pinsky, I., Caetano, R.,
Laranjeira, R., 2008. Alcohol consumption in late-life—The First Brazilian National
Alcohol Survey (BNAS). Addict. Behav. 33, 1598–1601.

Comijs, H.C., Aartsen, M.J., Visser, M., Deeg, D.J., 2012. Alcohol consumption among
persons aged 55+ in the Netherlands. Tijdschr. Gerontol. Geriatr. 43, 115–126.

De Graaf, R., Ten Have, M., Van Dorsselaer, S., 2010. The netherlands mental health
survey and incidence Study-2 (NEMESIS-2): design and methods. Int. J. Methods
Psychiatr. Res. 19, 125–141.

De Graaf, R., Van Dorsselaer, S., Tuithof, M., Ten Have, M., 2013. Sociodemographic and
psychiatric predictors of attrition in a prospective psychiatric epidemiological study
among the general population. Result of the Netherlands Mental Health Survey and
Incidence Study-2. Compr. Psychiatry 54, 1131–1139.

De Graaf, R., Van Dorsselaer, S., Tuithof, M., Ten Have, M., 2015. Sociodemographic and
psychiatric predictors of attrition in the second follow-up of the Netherlands Mental
Health Survey and Incidence Study-2 (NEMESIS-2). Trimbos-instituut, Utrecht
Unpublished.

Grant, B.F., Chou, S.P., Saha, T.D., Pickering, R.P., Kerridge, B.T., Ruan, W.J., Huang, B.,
Jung, J., Zhang, H., Fan, A., Hasin, D.S., 2017. Prevalence of 12-month alcohol use,
high-risk drinking, and DSM-IV alcohol use disorder in the United States, 2001-2002
to 2012-2013: Results from the National Epidemiologic Survey on Alcohol and
Related Conditions. JAMA Psychiatry 74, 911–923.

Haro, J.M., Arbabzadeh-Bouchez, S., Brugha, T.S., de Girolamo, G., Guyer, M.E., Jin, R.,

Lepine, J.P., Mazzi, F., Reneses, B., Vilagut, G., Sampson, N.A., Kessler, R.C., 2006.
Concordance of the composite international diagnostic interview version 3.0 (CIDI
3.0) with standardized clinical assessments in the WHO World Mental Health
Surveys. Int. J. Methods Psychiatr. Res. 15, 167–180.

Hasin, D.S., Grant, B.F., 2015. The National Epidemiologic Survey on Alcohol and Related
Conditions (NESARC) waves 1 and 2: review and summary of findings. Soc.
Psychiatry Psychiatr. Epidemiol. 50, 1609–1640.

Haynes, J.C., Farrell, M., Singleton, N., Meltzer, H., Araya, R., Lewis, G., Wiles, N., 2005.
Alcohol consumption as a risk factor for anxiety and depression: results from the
longitudinal follow-up of the National Psychiatric Morbidity Survey. Brit. J.
Psychiatr. 187, 544–551.

Health Council of the Netherlands, 2015. Dutch Dietary Guidelines 2015. Health Council
of Netherlands, the Netherlands, The Hague.

Immonen, S., Valvanne, J., Pitkala, K.H., 2011. Prevalence of at-risk drinking among
older adults and associated sociodemographic and health-related factors. J. Nutr.
Health Aging 15, 789–794.

International Alliance for Responsible Drinking (IARD), 2018. Drinking Guidelines:
General Population. International Alliance for Responsible Drinking,
Washington, D.C.

Kelly, S., Olanrewaju, O., Cowan, A., Brayne, C., Lafortune, L., 2018. Alcohol and older
people: a systematic review of barriers, facilitators and context of drinking in older
people and implications for intervention design. PLoS One 13, e0191189.

Kessler, R.C., Üstün, T.B., 2004. The world mental health (WMH) survey initiative version
of the world health organization (WHO) composite international diagnostic interview
(CIDI). Int. J. Methods Psychiatr. Res. 13, 93–121.

Khadjesari, Z., Stevenson, F., Toner, P., Linke, S., Milward, J., Murray, E., 2018. ‘I’m not a
real boozer’: a qualitative study of primary care patients’ views on drinking and its
consequences. J. Public Health Oxf. (Oxf) [Epub ahead of print].

Kuerbis, A., Sacco, P., Blazer, D.G., Moore, A.A., 2014. Substance abuse among older
adults, 2019 adults. Clin. Geriatr. Med. 30, 629–654.

Merrick, E.L., Horgan, C.M., Hodgkin, D., Garnick, D.W., Houghton, S.F., Panas, L., Saitz,
R., Blow, F.C., 2008. Unhealthy drinking patterns in older adults: prevalence and
associated characteristics. J. Am. Geriatr. Soc. 56, 214–223.

Moos, R.H., Schutte, K.K., Brennan, P.L., Moos, B.S., 2009. Older adults’ alcohol con-
sumption and late-life drinking problems: a 20-year perspective. Addiction. 104,
1293–1302.

O’Connell, H., Chin, A.V., Cunningham, C., Lawlor, B., 2003. Alcohol use disorders in
elderly people— redefining an age old problem in old age. BMJ 327, 664–667.

Oslin, D.W., Slaymaker, V.J., Blow, F.C., Owen, P.L., Colleran, C., 2005. Treatment out-
comes for alcohol dependence among middle-aged and older adults. Addict. Behav.
30, 1431–1436.

Patterson, T.L., Jeste, D.V., 1999. The potential impact of the baby-boom generation on
substance abuse among elderly persons. Psychiatr. Serv. 50, 1184–1188.

Perreira, K.M., Sloan, F.A., 2001. Life events and alcohol consumption among mature
adults: a longitudinal analysis. J. Stud. Alcohol 62, 501–508.

Pirkola, S.P., Poikolainen, K., Lönnqvist, J.K., 2006. Currently active and remitted alcohol
dependence in a nationwide adult general population—results from the Finnish
Health 2000 study. Alcohol Alcohol. 41, 315–320.

Riper, H., Hoogendoorn, A., Cuijpers, P., Karyotaki, E., Boumparis, N., Mira, A.,
Andersson, G., Berman, A.H., Bertholet, N., Bischof, G., Blankers, M., Boon, B., Boß,
L., Brendryen, H., Cunningham, J., Ebert, D., Hansen, A., Hester, R., Khadjesari, Z.,
Kramer, J., Murray, E., Postel, M., Schulz, D., Sinadinovic, K., Suffoletto, B.,
Sundström, C., De Vries, H., Wallace, P., Wiers, R.W., Smit, J.H., 2018. Effectiveness
and treatment moderators of internet interventions for adult problem drinking: an
individual patient data meta-analysis of 19 randomised controlled trials. PLoS Med.
15, e1002714.

Skinner, C.J., Holt, D., Smith, T.M.F., 1989. Analysis of Complex Surveys. Wiley, New
York.

Slade, T., Chapman, C., Swift, W., Keyes, K., Tonks, Z., Teesson, M., 2016. Birth cohort
trends in the global epidemiology of alcohol use and alcohol-related harms in men
and women: systematic review and metaregression. BMJ Open 6, e011827.

Standridge, J.B., Zylstra, R.G., Adams, S.M., 2004. Alcohol consumption: an overview of
benefits and risks. South. Med. J. 97, 664–672.

Statistics Netherlands, 2016. Lifestyle and Prevention: Gender, Age, Personal
Characteristics. Statistics Netherlands, The Hauge.

Sunderland, M., Carragher, N., Buchan, H., Batterham, P.J., Slade, T., 2014. Comparing
profiles of mental disorder across birth cohorts: results from the 2007 Australian
National Survey of Mental Health and Wellbeing. Aust. N. Z. J. Psychiatry 48,
452–463.

Verdurmen, J., Monshouwer, K., van Dorsselaer, S., de Graaf, R., 2003. Heavy Drinking in
the Netherlands. Trimbos-instituut, Utrecht.

Von Korff, M., Crane, P., Lane, M., Miglioretti, D.L., Simon, G., Saunders, K., Stang, P.,
Brandenburg, N., Kessler, R., 2005. Chronic spinal pain and physical-mental
Comorbidity in the United States: results from the national comorbidity survey re-
plication. Pain 113, 331–339.

Wamsley, M., Satterfield, J.M., Curtis, A., Lundgren, L., Satre, D.D., 2018. Alcohol and
Drug Screening, Brief Intervention, and Referral to Treatment (SBIRT) training and
implementation: perspectives from 4 health professions. J. Addict. Med. 12, 262–272.

Ware Jr., J.E., Sherbourne, C.D., 1992. The MOS 36-item short-form health survey (SF-
36): I. Conceptual framework and item selection. Med. Care 30, 473–483.

World Health Organization, 2018. Global Status Report on Alcohol and Health 2018.
World Health Organization, Geneva.

M.A. Veerbeek, et al. Drug and Alcohol Dependence 202 (2019) 18–23

23

http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0005
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0005
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0010
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0010
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0010
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0015
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0015
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0015
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0020
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0020
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0020
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0025
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0025
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0025
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0030
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0030
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0035
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0035
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0035
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0040
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0040
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0045
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0045
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0045
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0050
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0050
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0050
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0050
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0055
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0055
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0055
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0055
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0060
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0060
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0060
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0060
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0060
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0065
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0065
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0065
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0065
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0065
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0075
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0075
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0075
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0075
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0080
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0080
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0085
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0085
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0085
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0090
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0090
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0090
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0095
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0095
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0095
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0100
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0100
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0100
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0105
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0105
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0105
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0110
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0110
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0115
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0115
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0115
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0120
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0120
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0120
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0125
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0125
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0130
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0130
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0130
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0135
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0135
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0140
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0140
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0145
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0145
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0145
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0155
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0155
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0160
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0160
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0160
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0165
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0165
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0170
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0170
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0175
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0175
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0175
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0175
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0180
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0180
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0185
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0185
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0185
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0185
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0190
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0190
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0190
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0195
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0195
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0200
http://refhub.elsevier.com/S0376-8716(19)30193-0/sbref0200

	Differences in alcohol use between younger and older people: Results from a general population study
	Introduction
	Material and methods
	Alcohol use and alcohol disorder
	Risk factors
	Health care use
	Role functioning
	Statistical analyses

	Results
	Discussion
	Strengths and limitations

	Conclusions
	Role of funding source
	Contributors
	Acknowledgements
	References




