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Foreword

When I first started my clinical practice in an inpatient psychogeriatric ward in 2011, | had
just been working as a senior consultant in an inpatient ward for younger adults struggling
with comorbid alcohol, drug and psychiatric disorders. At that time, it was already established
a consensus that comorbid psychiatric disorders and substance abuse disorders caused
complications that did not occur when the health problem being treated was limited to a single
disorder. There had also recently been published professional guidelines for the treatment of
dual-diagnosis disorders in Norway [1]. However, older adults were not mentioned in these
guidelines. As | continued to work in the field of geriatric psychiatry, I realized that even
older adults cope with difficulties in less appropriate ways, such as misusing sedatives or
alcohol. This made me curious as to why | had an assumption that older adults rarely drank
alcohol, or that they at least only drank very small amounts on special occasions, and
especially not if they had severe health problems. I questioned whether the alcohol habits that

| thought existed among older adults might have changed over the past decades.

In 2013, our ward participated in a pilot study to examine patients’ self-reported use of
alcohol and prescribed psychotropic drugs [2]. We found that a proportion as large as 35% of
the older inpatients scored above the cut-off for potentially risky alcohol use. We also
suggested that there was a need for further research on what were the risk factors for
increased alcohol use among current older adults. Since the inhabitants in our region had been
participating in a large population-based study since 1974, an idea arose to apply for funding
and access to data from this study [3]. My interest was to investigate whether alcohol habits
had changed among older adults, and if so, would we be able to identify the “typical” drinker
among the current generation of older adults, and further, were there any major adverse health

consequences involved?
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Summary

BACKGROUND / AIMS: Alcohol use is a leading risk factor for injuries, mortality and the
burden of disease. Historically, alcohol consumption has been very modest in older adults.
However, alcohol consumption varies considerably, depending on factors such as age, social
class, education, ethnicity, and geographical setting. The overall aim of this thesis was to
investigate trends in alcohol consumption and associated factors among older adults from the
same geographical setting across 25 years, and any health effects due to alcohol consumption.
METHODS: Participants aged 60—99 when attending the Norwegian population-based
Tromsg4-7 (1994-2016) were included. Sub-study used GEE to analyse trends in alcohol
consumption (n=20,939). Sub-study Il was a cross-sectional study based on Tromsg7
(n=8,616). Sex-stratified logistic regressions were used to assess associations between three
at-risk drinking outcome variables, and sociodemographic and selected health characteristics.
Sub-study 11 used an accelerated longitudinal design with multilevel random-effects models
and Cox proportional hazard models (n=24,590). Primary outcome measures were self-rated
health and all-cause mortality. Data were retrieved from the Norwegian Cause of Death
Registry. The follow-up time extended from the age of study entry to the age of death or end
of follow-up on November 25, 2020.

RESULTS: The overall abstinence rate decreased considerably between 1994 and 2016, from
31 % to 11 % (14 % in women and 7 % in men). The probability of reporting frequent
drinking increased 6-8-fold in women compared to 3-4-fold in men. The overall prevalence of
at-risk drinking was equal in women and men in Tromsg7; 44 % and 46 %, respectively. At-
risk drinking was associated with very good health, living with a spouse or partner, and
having adequate social support in women, while it was associated with the use of sleeping
pills in men. We found that women, but not men, who consumed > 100 g / week had better
self-rated health than those who consumed < 100 g / week (OR 1.85, 95 % CI 1.46-2.34).
CONCLUSIONS: Alcohol consumption has increased considerably from 1994 to 2016
among Norwegian older adults. Our findings indicate that women’s drinking patterns are
approaching those of men. So far there is no definite evidence of increased mortality in the
heaviest drinkers, as their balanced risk factors appear to be beneficial. However, we conclude
that our findings imply that a change in governmental strategies and alcohol policy to
influence alcohol consumption among older adults should be considered.
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Introduction to alcohol and aging

Alcohol use in the context of aging is an under-researched area in European countries, and
there are significant knowledge gaps in several countries [4, 5]. The population of older adults
is increasing rapidly across Europe, including in Norway, and the number of people above the
age of 65 years is estimated to double by 2050 [6]. Although older adults in European
countries drink in less hazardous ways compared with younger adults, alcohol-related hospital
admissions and alcohol-related deaths among older adults have increased over the past two
decades [4, 7, 8]. As a response to health expenditure and social concerns due to demographic
change, “active” and “healthy” aging has emerged as a political strategy [9-12]. The World
Health Organization defines healthy aging as “the process of developing and maintaining the
functional ability that enables wellbeing in older age” [13]. There is a growing need to focus
on health maintenance and by identifying modifiable risk factors for poorer health, the
opportunities for health promotion, interventions and prevention of health damage can be
increased. Alcohol consumption is a leading risk factor for injuries, mortality and the burden
of disease [14-16]. Previous research shows that older adults have decreased alcohol
consumption as they age, and men have had more harmful drinking habits than women,
including more frequent drinking and consumption of larger quantities [4, 17-19]. Although
the research on alcohol consumption among older adults in Europe is still scarce, it has been
reported that alcohol habits among older adults have changed in many developed countries in
recent decades; more specifically, alcohol consumption has increased [20-26]. In comparison,
alcohol consumption among young people has been declining over the last decades in Europe
[27-29]. However, the prevalence of alcohol consumption, drinking culture and drinking
patterns vary across countries in Europe, depending on age, sex, and other factors [30-35].
Changes in alcohol consumption are important to monitor since disease burden is closely

related to the average volume of alcohol consumption, and an increase may have public health
1



consequences [15, 36, 37]. However, little is known about how changing drinking habits in

old adulthood affect mortality and health-related quality of life.

1.1  Alcohol

Alcohol was probably the first psychoactive substance used by humans and possibly
accidentally discovered through the intake of grains, fruits, juices, honey, milk, tubers and
vegetables that were altered by the fermentation process [38]. Fermentation is described as the
chemical breakdown of a substance by e.g. bacteria, and through this process sugar or starch
can be converted to alcohol. One of the earliest proofs that people were cultivating plants to
manufacture alcohol was found in a settlement in Haji Firuz Tepe (Iran), dating to 5400-5000
BC [39]. Random and probably enjoyable encounters with the effect of fermented food and
plants turned into a more targeted production of alcohol when Arab scientists discovered the
distillation process approximately around 1000 AD [40]. As a result of the discovery of
alcohol products, the globalisation of marketing and promotion of alcohol have increased both

the amount of worldwide consumption and the harms associated with it.

1.1.1 A historic perspective and traditional drinking culture in Norway

Alcohol consumption in the Nordic countries was described in Roman history books already
from 100 AD [41]. Alcohol was also central to Viking culture (approximately 850-1100 AD),
both in the Vikings' looting raids and in battles between them [39]. The pursuit of
intoxication, that is, the change in everyday consciousness caused by alcohol use - and the
pursuit of the good properties of intoxication, has been the most central feature of the use of
alcohol in the Nordic culture [42]. In the Gulating Act (Gulatingsloven, 900 AD), which is
probably the oldest and best preserved of the landscape laws in Norway, farmers were
actually obliged to brew beer for certain holidays [41]. During the Middle Ages, beer was a

luxury item for most people in Norway. The grain they had at their disposal they would



probably rather use for porridge, flatbread and seeds than to be used for beer brewing. The
first laws that set restrictions on beer drinking and intoxication is found in the Frostating Act
(Frostatingsloven) from the middle of the 13th century [41]. It was forbidden to bring beer to
the Parliament, and this prohibition was continued in Magnus Lagabegters land law (1274
AD). In Norway, alcohol sales have been registered since 1851. As shown in Figure 1, the
statistics provide an overview of the development in sales through the legal channels in
Norway. In addition to legally sold alcohol, the total alcohol consumption will include home

production, smuggling and purchases abroad or on trips to and from abroad.

Figure 1 Statistics on alcohol sales, by type of beverage, contents and year between 1851 and
2021.

5.00 litres

7.00
6.00
5.00
4.00
2.00
2.00

1.00 o Y
Rl

0.00

1870 1890 1910 1930 1950 1970 1980 2010
vear

= Alcohol, tota] = Spirits sl =—Hepr == Alcopops

Source: Statistics Norway. The figures do not comprise Norwegian citizens' purchase of alcohol abroad. Figures
for 1998 are not available. Alcoholic beverage: Each beverage with an alcohol content over 0.7 volume per cent.
Litres as sold: litres of alcoholic beverage. Used with permission.

After the establishment of the Norwegian constitution in 1814, a liberalization of former

spirits production restrictions led to a sharp increase in consumption. Although there is no
reliable statistical information from this period, the consumption of spirits in Norway was
estimated to be approximately 7 litres pr. inhabitant in 1833 [41]. This represented a very
drastic increase from the last part of the Danish era - where consumption was estimated at

approximately 1.5 litres in 1814 [41]. Consequently, in the first decades of the 20th century,
3



the alcohol issue had a prominent place in Norwegian politics and society [43]. Teetotallers’
organisations played a major role (DNT Edru Livsstil, founded in December 1859, and IOGT
Norway, founded in March 1877) in the public debate towards the end of the 19th century and
the beginning of the 20th century, and prohibition of sales of spirits and liqueur was
considered as the ultimate way of solving the alcohol problem [43]. The spirituous and liquor
ban was introduced in Norway by an Act of Parliament in December 1916. After the
prohibition period, which lasted from 1916 to 1927, when the production, importation and
sales of spirits and liquor were prohibited, the teetotallers’ organisations lost their authority
[41]. However, the government in Norway established The Wine Monopoly (Vinmonopolet)

in 1922, to increase control of the sale of wine and spirits.

In contrast to the wine-producing countries around the Mediterranean - where the use of wine
has primarily been part of the meal / diet, drinking for intoxication has been the dominant
custom of the Northern European drinking culture. The other characteristic of the Norwegian
drinking culture is that the use of alcohol has been associated with festivities, and special
occasions for centuries (e. g. Christmas, Easter, weddings, baptisms, funerals), and that it has
otherwise been unusual to consume alcohol [42]. However, after the five-day week was
introduced in the 1960s and 70s, it became increasingly common to drink alcohol on

weekends as well.

1.1.2 The study period including the current Norwegian alcohol policy

In 1985, Ole-Jgrgen Skog published his influential theory of population alcohol consumption
in a paradigm-changing article [44]. Skog outlined the key arguments for his theory of
drinking behaviour as follows:

“If certain structural requirements are fulfilled, nearly everybody will influence

and be influenced by nearly everybody else, either directly or indirectly. In this



case, the population will tend to behave as a collective. Therefore, the population
might be expected to move in concert up and down the consumption scale, thereby
creating a close connection between the general level of consumption in the

population and the prevalence of heavy use” (1: p. 97)

During the 20th century, Norway has probably had one of the most restrictive alcohol policies
in Europe with high prices and restricted availability, and in 2000 the level of alcohol
consumption in Norway was one of the lowest in Europe [16, 45, 46]. Strongly influenced by
Skog's theory of the collective components in drinking habits, alcohol sales in Norway have
been strictly regulated, have had limited availability through designated stores (like the
aforementioned Vinmonopolet), and have been relatively expensive due to high taxes [44].
However, during the recent decades, alcohol liberalization has intensified. Liberalization has
not primarily been due to changes in legislation - the legislative changes have come as a result
of the changes in the liberal direction in the population [41, 42]. Despite the governmental
strategy to have a strict ban on alcohol advertising, with the main purpose of preventing the
influence that leads to increased demand for alcoholic beverages, the exemption for editorial
coverage of alcohol in newspapers and other media has led to frequent front-page articles
about the positive effects of alcohol [47]. There has been an increased tendency to focus on
“wine and pleasure” as part of healthy aging in Norway, and a need to arise interest and
enthusiasm among older consumers, may have led to a less nuanced coverage of alcohol
related research findings [48]. Biased media reports about possible benefits of alcohol on
health-related issues, such as heart disease and dementia, may have influenced the perception
of beneficial effects of alcohol in old age [30, 49-51]. The supply of cheaper alcoholic
beverages through cross-border and international tax-free trade has also increased
significantly in recent decades, as has the number of alcohol sales in Norway, and sales of 3-

liter wine cartons have become mainstream, not least among older adults [22, 23, 26]. As



shown in Figure 2, there has been a steady increase in alcohol sales from 1994 to 2008, and in
2008 alcohol sales per adult were 10 % above sales 25 years earlier. In addition, there has
been a noticeable increase in alcohol sales during the Covid-19 pandemic (2019-2021), when
alcohol sales have been around 21 % above what has previously been a normal level [52]. It
has been suggested that an important reason for this increase is that alcohol could not be
purchased in tax-free shops and abroad due to strict travel restrictions. Increased wine sales
accounted for almost the entire increase in alcohol sales between 2019-2021, and older adults
in Norway mainly consume wine when they drink alcohol [53]. Furthermore, many
Norwegians take their vacations in the Mediterranean countries and a large proportion of

older adults have their “second homes” in the south European countries [26].

Figure 2 Statistics on alcohol sales, by type of beverage, contents and year, 1994-2021.

5.00 litres

5.00 ___/

4.00

3.00 P— e —— e
7

2.00 -—-__/___/-——/_

1.00 —— m— e

e —

1985 1987 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2018 2021
vear

= Alcohol, total = Spirits = \Winge == Beer = AlcOpops

Source: Statistics Norway. The figures do not comprise Norwegian citizens' purchase of alcohol abroad. Figures
for 1998 are not available. Alcoholic beverage: Each beverage with an alcohol content over 0.7 volume per cent.
Litres as sold: litres of alcoholic beverage. Used with permission.

1.1.3 Pharmacokinetics

Pharmacokinetics describes how the body affects alcohol after ingestion. The four primary
pharmacokinetic processes are absorption, distribution, metabolism and excretion. Alcohol is
both water and lipid soluble, and after it is consumed, it diffuses through biological

membranes via small blood vessels in the walls of the stomach and the small intestine [40].
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The majority of alcohol absorption occurs in the small intestine, and rapid absorption can be
delayed if alcohol is consumed together with food. Blood alcohol concentration (BAC)
depends on the amount of alcohol consumed, how fast alcohol was ingested, the body weight
of the consumer and the percentage of total body water [54]. Because alcohol is lipid soluble,
it easily permeates the blood-brain barrier and enters the brain with an immediate absorption
of approximately 90%. The rate of metabolism in the liver also influence BAC. Figure 3
shows the two major pathways involved in ethanol metabolism: 1) the oxidative pathway, and

2) the non-oxidative pathway [55].

Figure 3 Alcohol metabolism in the body

Oxidative pathway Non-oxidative pathway
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EtOH = ethanol; CH3CHO = acetaldehyde; H202 = hydrogen peroxide; NAD/NADH = nicotinamide adenine
dinucleotide. FAEE = fatty acid ethyl ester. Used with permission [55].

Alcohol metabolism relies on two major nicotinamide adenine dinucleotide (NAD)-dependent
enzymes; alcohol dehydrogenase (ADH) and aldehyde dehydrogenase 2 (ALDH2). Alcohol is
first converted into acetaldehyde by ADH and cytochrome P450 2E1 (CYP2EL) via oxidative
degradation. Acetaldehyde is then oxidized to non-toxic acetate by ALDH and the coenzyme
NAD or NADP, which then is broken down into water and carbon dioxide for easy

7



elimination. In the non-oxidative pathway, ethanol is metabolized to fatty acid ethyl ester, and
phospholipase D is involved in producing phosphatidyl ethanol from ethanol. Alcohol and its
metabolites are mainly excreted in the urine. However, any remaining unmetabolized alcohol
is excreted through the lungs or through perspiration [40]. Many medications can interact
pharmacokinetically with alcohol, thereby altering the absorption, distribution, metabolism or
excretion of alcohol and / or the medication. Pharmacokinetic alcohol-medication interactions
occur most commonly in in the liver [56]. Some of these interactions can occur even at
moderate drinking levels and result in adverse health effects. For example, some commonly
prescribed diabetes medications (sulfonylurea) and antibiotics (metronidazole, nitrofurantoin)
may induce disulfiram-like reactions [56]. These reactions include flushing, which is
associated with a dilation of the blood vessels, low blood pressure, and rapid heartbeat, all of

which can be dangerous in patients with coronary artery disease.

1.1.4 Pharmacodynamics

The effects of alcohol and medications on the body and mind is termed pharmacodynamics.
Alcohol can be considered as a psychotropic medication, with stimulating effects at small
doses and depressant effects with larger doses [4, 16, 56]. Alcohol works in the brain
primarily by increasing the effects of a neurotransmitter called y-aminobutyric acid (GABA)
and dopamine, and decreasing the effects of acetylcholine and N-methyl-D-aspartate
(NMDA) [40]. GABA is the major inhibitory neurotransmitter in the brain, and by facilitating
its actions, alcohol suppresses the activity of the central nervous system. Benzodiazepines
(tranquilizers, anxiolytics) and hypnotics (sleep-inducing drugs) also stimulate the GABA
receptors and may therefore potentiate the effects of alcohol. Stimulating effects of alcohol
occur at low BAC and may include euphoria, increased self-confidence, increased social
behaviour, but also increased aggression and violence. With increasing BAC, sedation,
impairment of cognitive, memory, motor, and sensory functions, and a generalized depression
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of the central nervous system function are produced by alcohol. Pharmacodynamical alcohol-
medication interactions occur most commonly in the central nervous system (CNS), where
alcohol enhances the effects of the medication (e.g., sedation / intoxication, orthostatic
hypotension, and impaired psychomotor function) [57]. Several classes of prescription
medications can interact pharmacodynamically with alcohol, including antidepressants,

antipsychotics, benzodiazepines, hypnotics, antihistamines, and opioids [56, 58].

1.1.5 Changes in pharmacokinetics and pharmacodynamics of alcohol due to aging

Alcohol does not dissolve in fat tissues but is distributed throughout the body water, i.e., the
blood and the watery fluid surrounding and inside the cells [56]. The proportion of body water
and body fat differs between men and women and between young and old people. As aging
occurs, lean body mass and total body water decrease, and thus the same level of alcohol
intake results in higher levels of BAC in older adults than in their younger counterparts [20,
59, 60]. Older women may be even more vulnerable to the acute physical, psychological and
cognitive adverse effects of alcohol than older men, due to naturally lower levels of body
water in women than in men, resulting in higher BAC after drinking equivalent amounts of
alcohol [61]. Of importance for the metabolism of alcohol, the liver undergoes various
changes with increasing age, including reduced hepatic blood flow (40-60%) and decreased
liver mass (20-40%) [62]. However, it has been subject for some debate, whether increasing
age in healthy older adults affects the alcohol degradation rate. In a response to a BMJ
editorial that expressed concern about increased alcohol consumption among older adults
[63], Skovenborg claimed that reduced metabolic efficiency in older adults is merely a myth,
since alcohol pharmacokinetics have only been sparsely studied in humans [64]. Of the few
pioneering studies on alcohol metabolism, Vestal et al found that the rate of ethanol
degradation was not affected by age [65]. Nevertheless, as a result of reduced size of the
kidneys, and decreased renal blood flow and glomerular filtration as aging occurs, the
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excretion of alcohol and its metabolites in the urine can be slower [40, 58, 66]. Moreover,
aging is accompanied by a decreased number of synapses in the brain and downward receptor
signalling. The literature suggests that increased neuronal receptor sensitivity may result in
increased susceptibility to the adverse effects of alcohol, benzodiazepines, and hypnotics in

older adults [60, 67, 68].

1.2 Older adults

The current heterogeneity in health status among aging adults is probably more substantial
than in the past [69]. Many older people have healthy life years up to the age of 90. An
increasing proportion also pass 100 years, before the need for health, welfare and care
services arises [70]. Still others get age-related illnesses already in their 50s or 60s. Despite
healthy aging, older people may be particularly vulnerable to the physical, psychological and
cognitive effects of alcohol, so that harmful effects may manifest at lower levels of
consumption [20, 57, 59]. The general aging process is characterized by weakened adaptive
and homeostatic mechanisms, which result in a reduced ability to deal with external stressors
such as alcohol [59, 66, 71]. There is no uniform definition of aging from a biological or
clinical point of view or from which age old adulthood begins. The World Health
Organizations definition is that elderly adults are between 61 and 75 years old, old persons
are between 76 and 90 years, and those beyond 90 years are the oldest old [72]. In this thesis,

I will define older adults as those aged 60 years and older.

1.2.1 The pre-world war Il generation and the baby boomers

Historically, alcohol consumption has been very modest in older compared to younger adults
[4, 18, 20, 71, 73]. It was long thought that, with only a few isolated exceptions, alcohol abuse
simply did not exist among older adults [20, 74-76]. Excessive drinking was described as self-

limiting in old adulthood, that ended in either abstinence or death before old age was reached
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[74]. Thus, the pre-world war II generation is often referred to as the “dry generation”. In an
editorial in the Journal of the Norwegian Medical Association (Tidsskriftet for den norske
Legeforening), in connection with the findings of increased alcohol consumption in Norway

between 1993 and 2000 [77], the results were downplayed;

Thanks to the frugality of our ancestors and respect for alcohol, I think we will
still sit safely and dry on land - at least a few more generations (takket vaere vare
forfedres ngysomhet og respekt for alkoholen tror jeg vi fremdeles vil sitte trygt

og tgrt pa land — i alle fall noen generasjoner til) [78].

Recent findings of increased alcohol consumption among older but not younger adults, have
in fact been referred to as a “silent epidemic” by the Royal College of Psychiatrists [20]. The
changing alcohol habits of older adults have been suggested to represent a cohort effect from
the “baby boomers” (those born between 1946 and 1964) [25, 60, 74, 79]. The baby boomers
had higher exposure to alcohol in their youth and tended to be more lenient about substance
use than earlier generations [40, 80]. Indeed, more liberal attitudes towards alcohol among the
current cohort of older people in Europe have been reported [4, 49, 81]. In 2006, the first baby
boomers turned 60 years, and by 2025 the entire baby boom generation will be 60 years or

older.

Important characteristics of current and future cohorts of older adults in Norway and many
other European countries are a high educational level, a high income, gender equality, and a
focus on individualism, self-realisation and pleasure [49, 81, 82]. Far more among the current
cohort of older adults have higher education compared to previous generations, and this is
especially true for women. Among tomorrow's older people, even more women will have a
high level of education [83]. This will influence the values, preferences and competencies

among future older adults. Previous international studies have found that sense of control
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(mastery) decreases from age 60, and more so for women than for men. Sense of control is an
important aspect of “aging well” [81]. Findings from the NorLAG study (Norwegian Life
Course, Aging and Generation Study) indicate that the decline in sense of control starts ten
years later in Norway compared with other European countries, and that the increasing gender
gap was explained by previous educational differences [81, 83]. Higher educational level is
associated with both increased sense of control and increased alcohol consumption. However,
we do not know how the interplay between higher educational level, increased sense of
control and increased alcohol consumption will affect the health of future generations of older
adults. Given the information about changes in values and attitudes to gender equality,
drinking behaviour may continue to become more equal between the sexes [33, 84-86]. How

this will affect morbidity, health expenditures and mortality in older adults is still unknown.

Urbanization is also a strong trend in all western countries and is indirectly linked to higher
educational levels, including among older adults. The NorLAG study found that far more
urban living women had "high" alcohol consumption compared with those living in rural
areas, while there were only insignificant differences among men [81]. This aspect will
probably add to the aforementioned development of more equal drinking habits between older
men and women. There is also a higher degree of equality among the baby boomers in
Norway, compared with other countries in Europe, since women have increased their work
participation considerably and thus improved their socioeconomic status compared to men in
recent decades [87, 88]. Social mechanisms such as stress caused by women’s dual roles,
imitation of male drinking patterns, changes in male-female drinking companionship and
changes in alcohol’s position as a symbol of gender roles are suggested to have influenced

baby boom women’s drinking behaviour in particular [84].

1.2.2 Polypharmacy, comorbidity and interactions with alcohol
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For older adults, consuming alcohol probably involves a higher risk of adverse health
consequences compared with their younger counterparts, due to several age-associated
physiological and pathophysiological changes that can affect alcohol disposition [56-58, 89].
Furthermore, poorer health and increasing use of over-the-counter or prescribed medications
may negatively interact with the use of alcohol. In spite of this, several studies have found
that the number of older people who combine alcohol and psychotropic drugs increases [89-
91]. Further, it has been found that older adults in Norway account for about half of the total
consumption of psychotropic drugs (antipsychotics, anxiolytics, hypnotics and
antidepressants) [92]. Unfortunately, there is a lack of inclusion of older adults with
multimorbidity and those over 80 years in studies, the knowledge gap on the health
consequences of polypharmacy, comorbidity and advancing age related to alcohol use is
therefore large [66]. Nevertheless, from examining the interactions between alcohol and many
commonly prescribed medications among older adults, several clinically relevant potential
adverse effects may be observed, as listed in Table 1 [56, 58, 93]. The list is not exhaustive
and additional resources should be consulted when evaluating the safety of concurrent use of

alcohol and medications, such as https://www.drugs.com/article/medications-and-

alcohol.html.

Table 1 Interactions between alcohol and various medications or classes of medications

Medication or medication Mechanism Clinical effects
class
Opioids Additive sedative effects Over sedation, increased risk

of fatal overdose due to
respiratory depression

Nonsteroidal anti- Additive damage to the Increased risk of
inflammatory drugs gastric mucosal barrier gastrointestinal bleeding
(NSAIDs)
Antibiotics (metronidazole,  Inhibition of hepatic Disulfiram-like reactions
nitrofurantoin, ALDH2 reducing (i.e., flushing, nausea,
sulfamethoxazole elimination of aldehyde vomiting, sweating)
Cardiovascular medications  Inhibition of hepatic Disulfiram-like reactions
(nitrates) ALDH?2 reducing (i.e., flushing, nausea,
elimination of aldehyde vomiting, sweating)
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Diabetes medications
(sulfonylureas)

Analgesics (aspirin)

First-generation (sedating)
antihistamines

Alpha-1-adrenergic blockers
(also used to treat enlarged
prostate), beta-blockers,
calcium channel blockers,

vasodilators
Benzodiazepines

Nonbenzodiazepine
hypnotics, z-hypnotics

Tricyclic antidepressants

Bupropion

Atypical antipsychotics

Statins

Methotrexate
Metformin

Inhibition of hepatic
ALDH2 reducing
elimination of aldehyde
Aspirin increases gastric
emptying

Additive CNS effects

Additive hypotensive effects
soon after alcohol ingestion

Alcohol inhibits the
metabolism, additive CNS
depression

Alcohol inhibits the
metabolism, additive CNS
effects

Additive sedative and
hypotensive effects
Increased effects of alcohol;
acute alcohol consumption
and alcohol discontinuation
along with bupropion can
reduce the seizure threshold
Additive CNS effects and
antihypertensive effects
Additive hepatotoxicity from
both chronic excessive
alcohol use and statins
Additive hepatotoxicity
Concurrent use may lead to
increased blood levels of
lactic acid

Disulfiram-like reactions
(i.e., flushing, nausea,
vomiting, sweating)

Faster alcohol absorption in
the small intestine (1BAC)
Excessive sedation,
decreased motor skills,
dizziness

Increased risk of postural
hypotension

Excessive sedation,
drowsiness, and impaired
psychomotor function
Excessive sedation, impaired
psychomotor function,
disorientation, incoherence,
and confusion

Over sedation, increased risk
of orthostatic hypotension
Alcohol intoxication,
increased risk of seizures

Excessive sedation and
postural hypotension
Increased risk of liver
damage

Increased risk of liver injury
May cause lactic acidosis
(with symptoms of muscle
pain, bradycardia, and
dizziness)

Some commonly used medications that interact with alcohol [56, 58, 93]. ALDH2 = aldehyde dehydrogenase 2;
CNS = central nervous system; BAC = blood alcohol concentration

1.2.3 Standard drinks, alcohol units and drinking recommendations in older adults

Different types of alcoholic beverages contain different amounts of pure alcohol and glass

sizes vary between places where alcohol is served. Using standard drinks or defining alcohol

units to measure the individual alcohol consumption is more accurate than counting the

number of “alcoholic beverages” consumed. However, the definitions of one “standard drink”
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or “one unit” of alcohol vary considerably around the world (i.e., how much pure alcohol a
drink contains) [94, 95]. For example, one unit in the UK and Iceland is 8 g of alcohol, in
Australia it is 10 g, in Italy it is 12 g, the US standard drink is equivalent to 14 g, whereas in
Austria and Japan it is 20 g of alcohol [16]. In this thesis, | will use the term alcohol unit. One
unit is defined as 12 g of alcohol in Norway [26]. The Norwegian equivalencies for one

alcohol unit is

e A bottle (33 cl) of beer at 4.5 vol%
e A small glass of wine (12.5 cl) at 12 vol%
e Aneven smaller glass of liquor (7.5 cl) at 20 vol%

e A very small glass of spirits (4 cl) at 40 vol%

Drinking recommendations may help people to drink safely by suggesting levels of
consumption that have been shown to be low-risk for injury or harm. Consumption thresholds
are often based on exceeding either a day threshold or a week threshold. No international
consensus in drinking guidelines exists. Nevertheless, several countries have their own
recommendations for “safer” drinking, and some according to old age and sex [96-99].
Contrary to several other countries, Norwegian authorities do not give general
recommendations on drinking thresholds, except that pregnant women are advised to abstain
from alcohol [96, 97, 100] and that those under 18 years are not allowed to drink beer and
wine and those under 21 are not allowed to drink spirits. There is an ongoing debate among
researchers about what constitutes consumption-based risk, and also whether it is reasonable
to use a lower consumption threshold for older adults [101-104]. In the report “Our invisible
addicts” from the Royal College of Psychiatrists, they recommend an upper limit of 1.5 units
a day for persons aged 65 years and over and binge drinking is defined as the consumption in

a single session of > 4.5 units for men and > 3 units for women [20]. In the US, it is
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recommended that healthy adults over the age of 65 years should not drink more than 3
standard drinks on any one day and no more than 7 drinks a week, while in Australia, low-risk
drinking for healthy older adults is defined as no more than 2 standard drinks in a day [101].
Recently, Canadian guidelines were published recommending that women aged 65 years or
older should not exceed one standard drink per day, and drink no more than 5 drinks per
week; for men 65 years or older, they recommend not to exceed 1-2 standard drinks per day,
with no more than 7 drinks per week in total [98]. The National Institute on Alcohol and
Alcoholism (NIAAA) previously advised older adults 65 years and over to consume no more
than 7 standard drinks per week and / or 1 drink on any one day [105]. The NIAAA has
recently revised their recommendations and now advises that all adults limit alcohol intake to
2 drinks or less in a day for men and 1 drink or less in a day for women, and those who take
certain over-the-counter or prescription medications or have certain medical conditions should
avoid alcohol completely [106]. Efforts have been made to formulate a common definition of
low-risk drinking limits, but an implementation is so far out of reach due to the absence of

scientific data, which allows each country to define its own “guesstimate” [94, 101].

Moreover, differentiating between average drinking volume and frequency of heavy episodic
drinking (HED), also called binge drinking, is considered important to gain greater insight
into the health effects of alcohol consumption [107-110]. Especially since binge drinking may
be particularly harmful in older adults [37, 96, 108]. However, the number of alcohol units
defined as HED varies between studies, including depending on age and sex, ranging from 3+

to 6+ units in a single session [94, 97].

In this thesis, I will use the term “frequent drinking” defined as drinking 2-3 times per week
or more often (sub-study I); “at-risk drinking” defined as AUDIT-C > 3 in women and > 4
men (sub-study 1), or > 3 units / > 36 g of ethanol (sub-study I) on typical drinking days, and

“high-level drinking” defined as drinking on average > 100 g of ethanol per week (sub-study
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[11). I will use the definition of HED based on the Alcohol Use Disorders Identification Test
[111], and the Norwegian size of one alcohol unit, thus HED is 6+ units in a single session / >

72 g of ethanol (sub-study | & I1).

1.2.4 Prevalence and trends in alcohol consumption and at-risk drinking among older

adults

The average worldwide consumption is estimated to be 6.2 litres alcohol per capita (APC)
per year, but there is a wide variation between different countries [16, 36]. APC consumption
in the WHO European Region was 11.2 litres in 2010 and decreased to 9.8 litres in 2016 [16].
Comparatively, total APC consumption decreased from 9.0 litres in 2010 to 7.5 litres in 2016
in Norway, whereas APC among drinkers (excluding abstainers) was 9.4 litres in 2016. The
overall abstinence rate in Norway was 12% among males and 30% among females in 2016
(aged 15+). According to the figures, alcohol use is declining among adolescents and young

adults in Norway [26].

Recent studies report that older adults in the US [85, 112-114], and in several of the European
countries [30-32, 34, 86], including in the Nordic countries [26, 33, 90, 115], have increased
their alcohol consumption over the last decades, with diminishing sex differences in drinking
patterns. However, the magnitude of the changes in alcohol consumption and the size of the
changes in differences between the sexes (i.e., prevalence rates for men compared to women)
vary considerably, depending on factors such as age, social class, education, ethnicity, and
geographical settings [16, 35, 46]. Nevertheless, the abstinence rate among older adults aged
60 years and older has been shown to be higher in the US and several of the European
countries than in the Nordic countries. Approximately 40-55 % of older men and 55-75 % of
older women are abstaining from alcohol in the US [24, 112], while the proportion of

abstainers range from 10 % to 94 % among older adults in European countries, with an
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average of 40 % [16, 32]. In comparison, an abstinence rate has recently been reported among
older adults in Norway between 10-18 % in men and 13-29 % in women (depending on age

group), and 10 % in older men and 15-22 % in older women in Denmark [115].

In addition, the prevalence of potentially harmful drinking among older adults varies from 9
% to 53 %, or even more, since the criteria for “at-risk”, “hazardous” or “potentially harmful”
drinking among older adults are currently inconsistent and vary between studies [24, 51, 80,

94, 101, 105, 114, 116, 117].

All things considered, the discrepancy in sizes of standard drinks, alcohol units, number of
drinks defined as HED and different low-risk drinking thresholds affects prevalence estimates
for at-risk drinking across studies, and results in conflicting findings [118]. In this thesis, I
will use “at-risk”, “risky”, “hazardous”, “unhealthy” and “potentially harmful”

synonymously, due lack of evidence to provide a more reliable definition.

1.3 Factors associated with elevated alcohol consumption and health-related

consequences in older adults

Excessive drinking in later life, as opposed to moderate drinking, has been associated with
factors such as lower socioeconomic status, male gender, being closer to middle age,
significant polypharmacy, comorbidity, cognitive impairment, poor mental health, loneliness,
and living alone [68, 114]. However, most findings are based on older studies conducted in
the US, and because drinking behaviour and problems are strongly influenced by cultural,
ethnic, socioeconomic and geographical factors, knowledge about risk factors for potentially
harmful alcohol consumption in the current generation of older adults in European countries
is deficient [119]. Unhealthy drinking among older adults is suggested to be under-detected,

partly as a result of scarce evidence of what constitutes risky drinking in old age, as well as a
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lack of understanding of which older adults are at risk of harmful drinking [71, 94, 100, 120].
Increased knowledge of factors associated with potentially risky drinking in the current
generation of older adults can aid physicians to better target patients in need of intervention

[121].

1.3.1 Demographics and psychosocial factors

Gender

Older men have traditionally drunk more frequently and consumed larger quantities on typical
drinking days than older women [4, 22, 30, 32, 87, 122, 123]. Although a consistent finding
across studies is that male gender is predictive of an unhealthy drinking pattern, recent
findings suggest increasing trends in past-month binge alcohol use and alcohol problems
among older women in many developed countries [17, 33, 85, 112, 113, 124-126]. However,
the cultural and geographical context strongly influences sex differences in alcohol
consumption, with societies that foster more equal gender roles showing increasingly similar
levels of binge drinking and at-risk drinking between men and women [34, 81, 127, 128].
Moreover, biological factors, including greater sensitivity to the acute effects of heavy
drinking among women as described in section 1.1.5, may explain some of the sex differences

associated with some alcohol measures [4, 17, 59, 61].

Educational level and income

There is a positive correlation between higher educational levels and higher levels of alcohol
use, and this association is shown to be stronger for women than for men [51, 105, 129-131].
Correspondingly, a clear correlation between higher income and increased alcohol
consumption has been found [24, 131-133]. However, some evidence indicates cultural and
gender differences in this relationship. For example, in the US, at-risk drinking was associated

with lower educational levels among older men, but higher educational levels among older
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women [128]. Correspondingly, there were opposite findings for the relationship between
upper level of education and hazardous drinking between Norway and China, indicating
increased risk of evolving unhealthy drinking patterns among socially privileged older adults
in developed compared to underdeveloped countries [130]. On the other hand, a higher
educational level has been shown to strongly correlate with better health outcomes (both SRH
and mortality) for all levels of alcohol consumption, often referred to as the “alcohol-harm
paradox” [134-137]. In comparison, both abstinence from alcohol and alcohol use disorders

are associated with lower socioeconomic status [4, 105, 137].

Culture and cohort effects

Total alcohol consumption is higher in developed countries than in developing countries and
is higher in Europe compared to the US, but it also varies widely across European countries
[16, 36, 46]. Furthermore, it has been shown that younger birth cohorts of older adults in the
US are more likely than older cohorts to engage in HED and to develop alcohol disorders,
whereas this cohort effect was not found in western Europe [125]. Correspondingly, rates of
alcohol-related hospital admissions among baby boomers have increased compared with the
pre-world war 11 cohorts, which may be a function of cohort effects [7]. However, the
populations in the US studies may differ from the populations in the European studies, since
the “collectivity” of drinking cultures is both geographically and temporally defined [44, 50,
138]. Nevertheless, alcohol use problems are currently more frequent in developed regions

such as North America and the European countries than in developing countries [71].

Urban versus rural living

Several studies have found that elevated drinking is associated with urban compared to rural
residency [129, 130, 139]. As described in section 1.2.1, a growing number of older people in
western European countries live in and near cities, and this may increase public health

concerns due to alcohol problems among future generations of older adults.
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Spouse / partner or living alone

A large body of evidence has shown that men who live alone, have a greater risk of unhealthy
drinking, while the opposite is true for women [30, 51, 140, 141]. In line with this, several
studies have found that separated, divorced or widowed men have a greater risk of harmful
drinking, whereas this association was not found among women [24, 131, 142]. It has been
suggested that loss of spousal care and control may be an explanation for this drinking
behaviour in men [142]. On the contrary, cohabiting older women in England and married
older women in Germany were more likely to exceed drinking guidelines compared with
single, divorced or widowed women [123]. Thus, it seems that alcohol consumption goes in
the opposite direction between cohabiting and single older women and men, which indicates
different needs, reasons and motivations in relation to drinking (e.g., women’s role as

moderators of other people’s drinking) [84].

Loneliness, friends and social engagement

Loneliness is prevalent among older adults and it has been considered a risk factor for
excessive alcohol use [68, 143]. Some studies have found that at-risk drinkers indeed use
alcohol to relieve loneliness [131, 144]. Alcohol problems are more significant among
socially disadvantaged older males, while women without social support show more improper
use of prescription drugs [80, 105]. However, a growing body of evidence shows that baby
boomers use alcohol in pleasant social gatherings and that increased social engagement is
associated with increased drinking [105, 145-147]. Among current older adults, alcohol is
perceived as a marker of transitions, a “social lubricant” in connection with celebrations, in
meetings with friends and relatives, and a facilitator for relaxation and joy [49, 148]. In
addition, it has been shown that social interaction does not reduce binge drinking or alcohol
problems among older adults [149, 150]. In contrast, decreased social activity is associated

with reduced alcohol consumption among baby boomers [132, 151].
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Sleeping pills and sleep problems

Alcohol is widely used by older adults for sleep disturbances, especially among men [152-
154]. Although alcohol can help initiate sleep, the consumption of alcohol also adversely
affects the quality and length of sleep [155]. Inadequate sleep is strongly associated with
poorer self-reported health [156]. Approximately half of older adults aged 60 years and older
complain about difficulty initiating or maintaining sleep, whereas the overall prevalence of
insomnia symptoms ranges from 30% to 48% in older adults [157]. The proportion of older
adults who combine alcohol and medication, such as sleeping pills and / or benzodiazepines
has increased, and the literature suggests that men combine sedative hypnotics with alcohol
more often than women [80, 90, 91]. Benzodiazepine-like drugs (z-hypnotics) are the most
commonly used drugs for treatment of insomnia in Norway and are only recommended for
short-term treatment not exceeding 4 weeks [158]. More than 25% of Norwegians aged 70-89
years, filled at least two prescriptions for one of the medication subgroups; anxiolytic
benzodiazepines, hypnotics benzodiazepines, or z-hypnotics in 2008 [159]. Benzodiazepines
and z-drugs (zopiclone and zolpidem) are often prescribed to older adults, and to women in
particular, indicating that many older adults in Norway are regular users of sedative hypnotics

[158-162].

Mental health and psychological distress

Psychological distress, poor mental health and low satisfaction with life is correlated with
binge drinking and at-risk drinking among older adults [114, 129, 149, 163]. Coupled with
this, at-risk drinkers report that they drink alcohol to reduce depression, anxiety and their
feeling of lack of meaning of their lives [144]. Moreover, excessive alcohol use has been
found to be predictive of depression, global psychological distress, and decreased quality of
life [139, 143]. Some evidence indicates sex specific differences associated with depression

and at-risk drinking. Depression is associated with heavy drinking in men but not in women,
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and it has been suggested that binge-drinking older men may use alcohol to cope with
depressive mood, and that heavy drinking may contribute to their social isolation and
depressive symptoms [51, 164]. In contrast, daily drinking among older adults in Germany
was positively associated with a reduction in psychological distress and also a higher life
satisfaction [132]. In comparison, a large prospective study from England found that being
depressed was not associated with harmful drinking in older adults compared to other
drinking levels [131]. Some evidence has indicated that moderate drinking, as opposed to
drinking above recommended limits, has a protective effect against depression [165, 166].
However, a study among older adults in Spain and UK found no protective effect derived
from moderate alcohol consumption on the risk of developing depression compared to other
levels of consumption [167]. Furthermore, they found that drinkers with a preference for wine
presented an increase in psychological distress. These differing findings may suggest that

cultural and social factors play a role in the interplay between drinking and mental illness.

Medical illnesses

Excessive drinking, as compared with moderate drinking, has been found to be related with
having chronic diseases [68, 105]. On the other hand, it is well-known that former drinkers

often stop consuming alcohol when their health status worsens, which is known as “the sick
quitters effect” [110, 168]. The NorLAG study also found that getting a chronic health

condition contributed to lower alcohol consumption among Norwegian older adults [83].

Cardiovascular disease and CVD risk factors

The major cause of death in Norway is cardiovascular disease. From 2005 to 2015, deaths
related to cardiovascular disease were reduced by 20% [169]. There are mixed findings on the
relationship between cardiovascular disease and alcohol consumption, but most findings
suggest a J- or U-shaped association, with a lower risk for moderate drinkers compared to

abstainers or heavy drinkers [103, 170-173]. However, favourable lifestyle factors often
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coincide with moderate alcohol intake, which may imply reverse causation. Genetic
epidemiological studies have suggested that alcohol consumption in all amounts is associated
with increased cardiovascular risk, but that there are marked risk differences across intake
levels [174]. In addition, epigenetic factors and environmental familial factors may influence
the health effects of different levels of alcohol consumption [175]. On the other hand,
frequent heavy drinking occasions (HED) also show mixed results as a risk factor for
cardiovascular disease [37, 108, 176, 177]. Many researchers argue that average alcohol
consumption is not sufficient to examine the risk relation between alcohol consumption and

cardiovascular disease since drinking patterns may moderate the effect of alcohol [109].

Smoking

Compared with moderate drinking, at-risk drinking has been found to be significantly
associated with smoking [51, 105, 178]. Smoking is the lifestyle factor that claims most lives
in Norway, and it is strongly associated with cardiovascular disease. Every fifth death before
the age of 70 years is attributable to smoking. Smoking has decreased considerably in Norway
over the last decade, but more than 10% of the adult population still smoked on a daily basis

in 2016 [169].

BMI

Obesity (>30 kg / m2) is associated with a considerably increased risk of illness and impaired
health. According to the 2017 Lancet Commission on dementia prevention, intervention, and
care life-course model, obesity is one of the modifiable risk factors, along with, for example,
excessive alcohol consumption, less education, hypertension, smoking, depression, physical
inactivity, diabetes, and infrequent social contact [179]. In Norway, obesity among adults is
increasing and in 2016, approximately 25% of men and 21% of women aged 4069 were
obese. On the other hand, among older adults, malnutrition and underweight may be a greater

risk factor for poorer health (SRH) and mortality than obesity [180].
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Hypertension

In addition to smoking and unhealthy diets, high blood pressure is the modifiable risk factor
that results in the most deaths in the Norwegian population, as it contributes to cardiovascular
disease [169]. The proportion of the population with hypertension has decreased among older
adults between 2005 and 2016 and the proportion with high blood pressure was 25-36% in

2016. Excessive alcohol consumption is associated with high blood pressure [61, 174, 181].

Physical activity

Benefits have been found from positive health behaviours, particularly performing regular
physical activity over time, for reducing the risk of poorer health in relation to alcohol
consumption across old adulthood [182]. In Norway, as in many European countries, the
proportion of physically active people is highest among those with higher educational levels

[169].

1.3.2 Self-rated health

Self-rated health (SRH) is a subjective measure of the current state of health and has been
widely used in population surveys. SRH is a well-known predictor of future health outcomes,
use of health services, and mortality in adults over 60 years, even in populations without a
known disease burden [183-185], including the population in this thesis [186]. The novelty of
using SRH as an outcome indicator for the health consequences of alcohol consumption is its
ease of use because it only consists of a single question, and its ability to predict the use of
health services and health expenditures [187, 188]. Evidence suggests that SRH captures a
wide range of health dimensions, including physical, psychological, and functional health
[183, 186]. Nevertheless, physical illnesses, mental health, sex and social context are related

to SRH, especially in older adults [189]. Understanding the mechanisms for maintaining good
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SRH in aging in both sexes, as well as risk factors for poorer SRH, can identify opportunities

for health promotion and interventions [184, 185].

1.3.3 Mortality

Excessive alcohol consumption is a leading risk factor for injuries, chronic disease and
mortality [14-16, 36, 37]. The proportion of alcohol-attributable deaths varies widely between
regions in the world, and the European region has the highest proportion, with more than one
in every ten deaths in European men [36]. Compared with older adults who abstain from
alcohol, the risk of all-cause mortality has been shown to decrease in men reporting up to four
standard drinks per day and in women who consume one or two drinks per day [103, 173,
190]. In line with this, it has been found that abstaining from alcohol is associated with a
greater risk of death and poorer health-related quality of life, while moderate alcohol intake

can have health benefits for older adults, and this is especially true in women [191, 192].

Although it has been widely accepted that a J- or U-shaped association exists between alcohol
consumption and adverse health outcomes and mortality, with a lower risk for moderate
drinkers compared to abstainers or heavy drinkers [108, 173, 193-195], recent evidence casts
doubt on whether any beneficial health effect of alcohol exists [16, 103, 192, 196]. Systematic
errors may be operating in prospective epidemiological mortality studies that have reported
moderate use of alcohol to be “healthier” than abstinence, when using current abstainers as
the reference group. An extensive amount of evidence has shown that people decrease or stop
their alcohol consumption as they age and become ill or frail [108, 168, 197, 198]. Meta-
analyses adjusting for these factors have found that moderate alcohol consumption has no net

mortality benefit compared with lifetime abstention or only infrequent drinking [199].
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Findings are also inconsistent on whether women and men have differing mortality risks from
the same levels of alcohol use, some indicating that older women tolerate alcohol as well as

older men [185, 190, 192].

27



2 Aims of the thesis

There is growing evidence of increasing alcohol consumption among older adults, but
previous studies have had inconsistent findings on the magnitude of increase, associated
characteristics of at-risk drinkers, including sex and gender differences, and health-related
consequences associated with high-level alcohol consumption in old age. Thus, the overall
aim of this thesis was to investigate trends in alcohol consumption and associated factors
among older adults from the same geographical setting across 25 years, and the health-related

consequences due to alcohol use.

More specific aims were to:

1. Longitudinally investigate whether alcohol habits among older adults > 60 years had
changed in the period 1994 — 2016, controlled for well-known confounders. We aimed
to describe age- and sex-stratified changes in i) the proportion of current drinkers ii)
the alcohol drinking pattern in terms of past year drinking frequency, and quantity on
typical drinking days (<2 units / <24 g of ethanol, here defined as “moderate”
or >3 units / >36 g of ethanol, here defined as “at-risk”), and iii) heavy episodic
drinking (HED) last year (6+ units in one session). In particular, we aimed to
investigate whether sex-related differences in alcohol consumption among older adults
have changed.

2. Cross-sectionally investigate the prevalence of three outcomes of at-risk drinking
among the current cohort of older adults > 60 years (i.e. AUDIT-C threshold of > 3 for
women and > 4 for men, drinking any 6+ in the past year, and reporting any alcohol
problems). Furthermore, to investigate factors associated with at-risk drinking, and
examine sex-related differences in alcohol consumption in the context of

sociodemographic and selected health characteristics.
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3. Longitudinally investigate the relationship among alcohol consumption, self-rated
health (SRH) and all-cause mortality risk in a general population of adults > 60 years,
and to quantify the extent to which any independent effects of exceeding suggested
low-risk drinking thresholds combined with the relevant risk factors leads to later
consequences; i.e., whether subgroups have any increased health risks due to high

alcohol consumption.
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3 Material and methods

3.1 The Tromsg Study

The Tromsg Study is an ongoing population-based cohort study conducted in the municipality
of Tromsg, situated at 69° N. Tromsg is the seventh largest city in Norway. The Tromsg
Study is Norway's most comprehensive and most participated population study [200]. In
1994, the number of inhabitants in Tromsg was 54,600, and in 2016 it had increased to
73,480. Tromsg is a centre of education, research, health-services, administration, tourism,
and fishing related activities. The population is dominated by Caucasians of mainly
Norwegian origin, but also includes a Sami minority. Tromsg may be considered as
representative of a Northern European, white, urban population [201]. The Tromsg Study was
initiated in 1974 to investigate the causes of the high mortality from cardiovascular disease in
northern Norway, compared to other parts of Norway [202, 203]. It currently consists of
seven surveys (referred to as Tromsgl-7). A total of 45,473 persons have participated in at
least one of the seven surveys. All participants have received a self-administered
questionnaire, including questions about alcohol habits, a wide range of illnesses, symptoms,
health behaviours, social conditions and education. In addition, specially trained personnel
performed biological sampling (i.e., total cholesterol), and clinical examinations (i.e., weight,
height, blood pressure). According to an FHI (The National Institute of Public Health) report
from 2016, which published recorded sales of alcohol per inhabitant from grocery stores and
Vinmonopolet, Tromsg residents bought more alcohol (5.9 litres of pure alcohol) than the
average in Norway (5.0 litres of pure alcohol) [204]. In addition, the neighbouring
municipality of Tromsg (Balsfjord), where many Tromsg residents have their cabins, had the
4™ highest alcohol sales in Norway (6.4 litres of pure alcohol). This thesis included data from
one or more of the four latest waves of the Tromsg Study (Tromsg4-7) conducted between
1994 and 2016.
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3.2 The Norwegian Cause of Death Registry

Time of death was retrieved from the Norwegian Cause of Death Registry (CoDR) [205]. The
coverage of the CoDR is almost complete [206]. For all deaths in Norway, a doctor must
complete a declaration of death (death certificate), that conforms to principles established by
the WHO. The CoDR has used the ICD (International Classification of Diseases and Related
Health Problems) coding system since 1951. The purpose of the CoDR is to monitor causes of
death and elucidate changes in these causes over time, and provide a basis for preparation of
statistics, research, planning and quality assurance [206, 207]. The data from CoDR can be
linked to other health registries and sources of data, e.g., data from the Tromsg Study, after
permission has been granted from Regional Committee for Medical and Health Research

Ethics (REK).

3.3 Measurements and questionnaires

3.3.1 Alcohol consumption

Alcohol consumption was measured with an adaptation of the AUDIT-C (Alcohol Use
Disorders ldentification Test-Consumption), which is an abbreviated version of the 10-item
AUDIT, developed by the WHO for early detection of persons with harmful alcohol
consumption [208]. The AUDIT-C consists of three items on the past years™ frequency of
drinking (never, monthly or less, 2—4 times a month, 2-3 times a week, or 4 or more times a
week), number of drinks on a typical drinking day (1-2, 3-4, 5-6, 7-9, or 10 or more), and
frequency of heavy episodic drinking (HED), 6+ units in one session (never, less than
monthly, monthly, weekly, daily or almost daily) [111]. The AUDIT-C is recommended for

identifying at-risk drinking in older adults [116, 209, 210].
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3.3.2 Sociodemographic variables

Age was measured as a continuous variable and additionally recoded into different age groups
in the three sub-studies. Educational level was categorised as “primary / elementary school
(up to 10 years)”(1), “secondary/upper secondary education (up to an additional three
years)”(2), and “college / university / tertiary education (at least four additional years)”(3).
Relationship status was assessed by the question “Do you live with a spouse / partner?”, with
the response alternatives of “Yes” or “No”. Social support questions were “Do you have
enough friends who can give you help and support when you need it?”, and “Do you have
enough friends you can talk confidentially with?”” with the response alternatives of “Yes” or

“NO”.

3.3.3 Biometrics and clinical examination

Specially trained personnel measured non-fasting total cholesterol (mmol /1), blood pressure
(systolic / diastolic blood pressure, mean of reading 2 and 3) and body weight and height (kg /
m2). The thresholds for high cholesterol (> 5.0 mmol/l) and high blood pressure (> 140/ 90
mm Hg) were set according to national guidelines for the prevention of cardiovascular disease
[211]. Body mass index (BMI) was categorised as “lean,” (< 25 kg / m2) “overweight” (25-30

kg / m2), or “obese” (> 30 kg / m2).

3.3.4 Self-reported medical diagnoses

Self-reported physical ilinesses were specific medical conditions reported in different surveys:
psoriasis, food allergies, chronic bronchitis, migraine, ulcer, asthma, thyroid disease, arthritis,
myocardial infarction, cerebrovascular stroke, diabetes, osteoporosis, and angina. We used a
validated measure of comorbid burden, the Health Impact Index (HII), which considers that

each condition has a different impact on SRH [212]. HII was used as a continuous variable in
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the models and categorised as “Not ill” (0), “Mildly ill” (1-2), “Moderately ill” (3-5), and

“Seriously ill” (> 6) in descriptive statistics.

3.3.5 Mental distress

Mental distress was measured with validated questions on degree of anxiety and depression.
Tromsg4 used the seven-item Cohort Norway Mental Health Index (CONOR-MHI), whereas
Tromsg5-7 used the ten-item Hopkins Symptom Check List-10 (HSCL-10) [213, 214]. The
agreement between these questions has been examined with reasonably good compliance
[215]. A cut-off of 2.15 for significant symptoms of CONOR-MHI is equivalent to 1.85 for
HSCL-10. In sub-study II, the cut-off limit of HSCL-10 > 1.85 was used to dichotomize
mental distress: Yes or No. The suggested cut-off limits were used to estimate an ordinal
measure of mental distress in sub-study I1l: *"No symptoms” (0), "Some symptoms™ (1),

"Subthreshold symptoms" (2), and "Significant symptoms” (3).

3.3.6 Sleeping pills or tranquilisers

Self-reported use of sleeping pills or tranquilisers during the last two (Tromsg4) or four
(Tromsgb-7) weeks was included (not used, less frequently than every week, every week, but
not daily, or daily). The response alternatives were dichotomised as “Have used” or “Have not

used” sleeping pills / tranquilisers during the last two/four weeks.

3.3.7 Smoking

Data on smoking were measured by the questions “Do you / did you smoke daily” and “If you
currently smoke, or have smoked before, how many years in all have you smoked daily?”” and

were subsequently recoded as “Never” (0), “< 20 years” (1), and “> 20 years” (2).
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3.3.8 Physical activity

Physical activity level was estimated as an ordinal variable by the question “How has your
physical activity in leisure time been during this last year? Think of your weekly average for
the year” and coded as “inactive”(0), “> one hour/week™(1), “1-2 hours/week”(3), and “3 or
more hours/week”(3). High- and low-intensity activity levels were collapsed, and the highest

number of hours per week was used.

3.3.9 Self-rated health

SRH was measured by the following question: “How do you generally consider your own
health?”. The response alternatives were coded “bad / very bad / poor”(1), “neither good nor

bad / fair”(2), “good”(3), and “excellent”(4).

3.3.10 All-cause mortality

Time of death was retrieved from the Norwegian Cause of Death Registry (CoDR). Follow-up
time extended from the date of first participation to the date of death, emigration or the end of

study follow-up on November 25, 2020. The coverage of the CoDR is almost complete [36].

3.4 Sub-study I: study sample and design

Sub-study | is a repeated cross-sectional examination and was based on Tromsg4 (1994-95),
Tromsg6 (2007-08) and Tromsg7 (2015-16). Data were retrieved from participants aged 60
years and over at the time of participation and who answered questions about alcohol
consumption. All residents of Tromsg municipality aged 60 years and over were invited to
these three surveys, and it is therefore considered to constitute a random sample. Eligible for
this study were 5,861 participants (55% women) from Tromsg4, 6,462 participants (53%

women) from Tromsg6 and 8,616 participants (52% women) from Tromsg7.
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3.4.1 Study variables

In sub-study I, we dichotomized drinking frequency to “infrequent” (<2 times a week) or
“frequent” (> 2-3 times per week) drinking, as this cut-off limit is used in other comparable
studies [7, 34]. Due to some evidence on cut-off limits of at-risk drinking among older adults,
we dichotomized drinking quantity to “moderate” (< 2 units / < 24 g of ethanol) or “at-risk” (>
3 units / > 36 g of ethanol) drinking on typical drinking days [26, 35, 36]. HED was
dichotomised to “never” or “ever”, due to the fact that HED at least once yearly identifies
those at risk of harm from any heavy drinking [28, 33]. Age, educational level and
relationship status has been shown to account for some of the sex differences in alcohol
consumption, and were included as confounders [34, 86, 125]. Age was measured as a
continuous variable and subsequently recoded into two age groups: 60—69 years, and 70 years

and older (70-99).

3.4.2 Statistical analyses

Since a number of the individuals in this study participated in two (Tromsg4 /

Tromse6 = 1,589; Tromse4 / Tromse7 = 583; Tromse6 / Tromse7 =3,975) or all three of the
surveys (545), these observations are considered clustered or non-independent. To account for
this dependency, we used generalized estimating equations (GEE) for fitting logistic
regression models [216]. We specified models, with a logit link function, the correlation
structure was set to exchangeable, and we selected robust standard errors. Binary variables of
abstainers / drinkers, infrequent / frequent drinkers, moderate / at-risk drinkers, and ever /
never HED during the past year were compared across time. Time (1994-95, 2007-08 and
2015-16) was used as an independent variable. 199495 was set as reference category in all
models, except for HED in age group 70+. The question about HED was asked only to
participants aged < 70 years in 1994-95. 2007—08 was thus set as a reference category in the

model of older adults 70+, to enable comparison of changes in the prevalence and sex-related
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differences among participants over 70 years between 2007-08 and 2015-16 in this drinking
category. In order to test for changing sex-related differences between surveys we included an

interaction term between sex and survey.

To describe overall changes in drinking patterns in the population of older adults we used
unadjusted models. However, age, educational level and relationship status may account for
some of the sex-related differences in alcohol consumption, so these variables were included
in the models of change in sex-related differences. Furthermore, the change in education level
and relationship status differed between the sexes during the study period, separate models
were therefore estimated to compare the influence of these covariates. Participants reporting
to be abstainers were only included in the category of overall drinking/abstaining, and
excluded from analyses of other drinking patterns. The results are reported as odds ratios
(OR) with 95 % confidence intervals (95 % CI). Continuous variables are presented as the
mean (SD) and categorical variables as counts (%). Prevalence rates, sex-related differences
and changes in sex-related differences in abstaining, infrequent/frequent drinking,
moderate/at-risk drinking, and any/none HED last year were calculated for the total sample
and separately for the age groups 60—69 and 70 + . Changes in educational level and
relationship status across time among men and women were compared with Chi-square tests.

All analyses were conducted using IBM SPSS, version 26.

3.5 Sub-study II: study sample and design

Sub-study 11 is a cross-sectional examination and was based on Tromsg7 (2015-16). Data
were retrieved from participants aged 60 and older at the time of participation who answered
questions about alcohol consumption. All residents of Tromsg municipality aged 40 and older

were invited to participate in the survey. Eligible for this study were 8,616 (52 % women).
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3.5.1 Study variables

In sub-study I1, we estimated at-risk and binge drinking prevalence using AUDIT-C and
AUDIT-3 thresholds specific to older adults suggested by Towers et al [116]. An AUDIT-C
threshold of > 3 for women and > 4 for men defined “at-risk drinking”, and an AUDIT-3
threshold of > 1 (i.e., one or more instances of drinking >6+ in one session during the past
year), to identify older adults with binge drinking habits [150]. In addition, we used AUDIT
items 4-10, often labelled AUDIT-P (“P” for problems), to assess any problems related to
alcohol use (threshold of > 1) [217]. The AUDIT items 4-10 are; “During the past year, how
often have you found that you were not able to stop drinking once you had started; how often
have you failed to do what was normally expected of you because of drinking; how often have
you needed a drink in the morning to get yourself going after a heavy drinking session; how
often have you had a feeling of guilt or remorse after drinking; how often have you been
unable to remember what happened the night before because you had been drinking; Have
you or someone else been injured as a result of your drinking; Has a relative or friend, doctor
or other health worker been concerned about your drinking or suggested you cut down”. Due
to varying findings of predictive factors for at-risk drinking and HED, we included age, sex,
educational level, relationship status, social support/loneliness, SRH, mental distress, and the

use of sleeping pills.

3.5.2 Statistical analyses

We used logistic regression models to assess the association between the at-risk drinking
outcome variables as binary responses and sociodemographic and health characteristics as
independent variables. To examine whether the effect of the independent variables differed
for men and women, we tested for interaction by including two-way cross product terms in
the models. We observed significant interactions between at-risk drinking and most of the

independent variables. Thus, all logistic regression analyses were stratified by sex (men and
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women). Each drinking category was analysed separately without creating mutually exclusive
groups. At-risk drinkers were compared with low-risk drinkers, heavy episodic drinkers with
non-heavy episodic drinkers, and participants experiencing some sort of alcohol-related
problems with those not experiencing alcohol-related problems. Only participants responding
affirmatively to having consumed alcohol during the last 12 months were included in these
analyses. Due to the large sample size, listwise deletions for missing values were used. Three
sets of logistic regression analyses were conducted to model various categories of at-risk
drinking as a function of sociodemographic factors, the perception of having enough social
support, the perception of general health, mental distress, and the use of sleeping pills.
Associations between the dependent variables and sociodemographic characteristics and
selected health variables were investigated first in unadjusted models. Subsequently, we
controlled for other variables by building multiple logistic regression models. Age and
educational level were significantly associated with all drinking behaviours in both men and
women and were included in the final models. The results are presented as odds ratios (ORS)
with 95 % confidence intervals (CIs). Levels of significance at both 0.05 and 0.01 are
provided in the tables, but given the large sample size, the main findings at the 0.01 level are
discussed in the article. Continuous variables are presented as the mean (SD), and categorical
variables are presented as counts (%). Chi-square tests were used to assess associations
between drinking categories and sociodemographic and health characteristics. All analyses

were conducted using IBM SPSS, version 27.

3.6  Sub-study IlI: study sample and design

Sub-study 11 uses an accelerated longitudinal design and was based on Tromsg4 (1994-95),
Tromsgb (2001), Tromsg6 (2007-08) and Tromsg7 (2015-16). We excluded subjects who
had missing values on alcohol consumption questions, leaving 5,805 (44 excluded), 4,261
(657 excluded), 6,169 (291 excluded), and 8,355 (261 excluded) participants, from each of the
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consecutive waves of the Tromsg Study (24,590 observations overall, 53 % women).
Modelling of health trajectories required at least two measuring points and thus included
20,840 observations (9,871 in men and 10,969 in women). Overall, 6,050 deaths were
recorded in 15,517 unique participants during the study period. Follow-up time extended from
the date of first participation to the date of death, emigration or the end of study follow-up on

November 25, 2020.

3.6.1 Study variables

In sub-study I11, we estimated the quantity of alcohol consumption by multiplying the
midpoint of each response to AUDIT item 1 by the midpoint of each response to AUDIT item
2, thus generating a volume in grams of ethanol per day. Weekly consumption (g / week) was
subsequently recoded as a categorical variable with three levels (abstainers, < 100 g / week,
and > 100 g / week), as there is some evidence for a low-risk drinking threshold of 100 g /
week [103]. HED (i.e., 6+ in one sitting) was dichotomised, differentiating between
participants with frequent (monthly or more often) or infrequent (less than monthly) binge
drinking. Due to inconsistent findings on whether women and men have differing health and
mortality risks from the same levels of alcohol use, we performed sex-stratified analyses with
equal consumption thresholds and controlled for age (continuous) and educational level in all
models. A total of 14 covariates were examined as potentially unfavourable or favourable risk
factors; age, sex, educational level, relationship status, social support/loneliness, blood
pressure, cholesterol, BMI, HII (self-reported medical diagnoses), mental distress, the use of

sleeping pills/tranquilizers, smoking, physical activity and SRH.

3.6.2 Statistical analyses

We performed the statistical analyses in four stages using STATA, version 17.0.
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Stage 1: Descriptive characteristics. We examined the characteristics of participants aged >60
years who answered guestions on alcohol consumption by calculating the variable means,
standard deviations, and percentages according to sex and alcohol consumption. We also
performed calculations according to the different surveys to convey information on the

changes in characteristics over time.

Stage 2: SRH levels across surveys. SHR is not necessarily a stable measure across time.
Therefore, we examined the variation in mean values of SRH according to age groups versus
drinking thresholds according to each survey. The analytical goal was to disentangle the effect
of higher alcohol consumption from the effect of time on SRH. We used cross-tabulation to
examine mean levels of SRH according to the drinking groups and stratified for 5-year age
groups for each survey. We performed Kruskal-Wallis rank tests to compare SRH according
to alcohol consumption across surveys. In addition, we used ANOVA to compare the mean
SRH levels for the participants according to alcohol consumption group, stratified into 5-year

age groups, and according to the different surveys.

Stage 3: Multilevel random-effects models. SRH is an interesting outcome measure, but it is
also an important confounder since it affects both the primary outcome (all-cause death) and
participants may adjust their drinking levels according to self-perceived health. SHR is also
not necessarily a stable measure between men and women. Furthermore, it is reasonable to
assume that men and women may adjust alcohol consumption differently according to their
perceived health situation as well as according to other risk factors. Therefore, we examined
which factors affect SRH according to sex. We used causal diagrams (DAG) to identify
potential confounders and possible interactions. Figure 4 shows the DAG the conceptual

model of the effect of alcohol on SRH. A conceptual diagram represents a set of relationships
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between variables, with the direction of the arrow representing what we are treating as the
direction of causal flow, and denoting which variable is considered predictor (indicated green
in Figure 4) and which is considered outcome (indicated blue in Figure 4) in the process we

are theorizing [218].

Figure 4 Directed acyclic graph showing the relationships for the conceptual model of the
effect of alcohol on self-rated health:

Confounders (mental/ physical etc)

From http://www.dagitty.net/dags.html

The multilevel random-effects modelling uses the fact that the data are multiple observations
nested in the participants over time. Each participant was followed for two or more measuring
points for this analysis. Thus, the participants could enter the study at different time points,

and their first measuring point was regarded as the baseline.

We organised the data as panel data and fitted two-level random-effects logistic models for
ordered responses (SRH = poor / fair / good / excellent), with drinking level as the predictor
variable and with the time-varying covariates of each panel (i) nested within participants (j)

[219]. The referent group for all models were low-risk drinkers (< 100 g / week). We included
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repeated measurements of covariates based on comprehensive questionnaires, biological
samples and clinical examinations. We used an accelerated longitudinal design, which
includes multiple single trajectories, each starting at a different time relative to the outcome
measures. One of the benefits of this method is its ability to span the age range of interest in
less time than would be possible with a single cohort longitudinal design [220]. Random
effects were used to cope with the potential bias accelerated longitudinal designs have due to
multiple cohorts. The method allowed us to adjust for all the independent covariates across

SUrveys.

The sex-stratified models were built hierarchically, starting with separate models for each risk
factor controlled for age and education. We encountered no estimation problems (e.g.
improper variance estimates). We checked covariance for all independent variables. The
highest correlations were between SRH and somatic diseases (-0.354), SRH and mental
distress (-0.336), alcohol consumption and education (0.290), and alcohol consumption and
binge drinking (0.284), none of which were considered problematic in the modelling.
Insignificant confounders were excluded from the final models (relationship status, binge
drinking, hypertension, and hypercholesterolemia). Finally, Figure 5 shows the fully fitted
model controlled for all significant independent risk factors. The results of the univariate
analysis and the fully fitted models are reported as odds ratios (OR) with 95 % confidence

intervals (CI).

Figure 5 Final multilevel random-effects models (stratified by sex):

logit{Pr{§RH;; > s|time )}
= pralcohol;; + Bymental distress;; + fzsomatic diseases;
+ Busmoking;; + Bssleeping pills; + Bsbmi ;; + B;physical activity;;

+ Bgsocial support; + Boage;; + Prpeducation;
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We checked all interactions one by one between each of the risk factors and drinking level in
the final model, including the insignificant risk factors, as they may interact with alcohol
consumption and affect outcome (SRH), even if they did not reach significance as

confounders [218].

Stage 4: Mortality rates and all-cause mortality risk according to alcohol consumption.
Initially we calculated the all-cause mortality rates for the three categories of alcohol
consumption according to sex during the study period. Then, as in stage 3, we used DAGS to
identify potential confounders and possible interactions in the relationship of the effect of

alcohol on mortality risk as shown in Figure 6.

Figure 6 Directed acyclic graph showing the relationships for the conceptual model of the
effect of alcohol on mortality risk:

Sex Confounders imental/somatic etc)

. “Ze
=
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Alcohol Mortality risk
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. Self-rated health

Age

From http://www.dagitty.net/dags.html

We used Cox proportional hazard models to estimate hazard ratios (HR) and 95 % confidence
intervals (CI) of death according to alcohol consumption stratified by sex. The reference

group for all models were low-risk drinkers (< 100 g / week). Participants entered and exited
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at their age measured in days. Time extended from the age at study entry to the age of death,
or end of follow-up on 25 November 2020. The follow-up time was person-age, and the
average follow-up time was 11.7 years (range 0.1-26.3 years). All time-varying scores were
updated in 2001, 2007-08, and 2015-16 for all participants. The models include repeated
measures of alcohol consumption to capture the effect of changes in consumption level over
time. We followed the same hierarchical analysis plan as in stage 3. Thus, interaction terms
between drinking level and all risk factors were examined consecutively in the fully fitted

Cox models.

The proportional hazard assumption was verified for drinking levels by visual inspection of
log minus log survival curves and by tests of Schoenfeld residuals (abstainers, p=0.089;
drinking > 100 g / week, p=0.225). The visual inspection and the Schoenfeld test indicated
that the proportional hazard assumptions were not violated. The results of the univariate
analysis and the fully fitted models are reported hazard ratios (HR) with 95 % confidence

intervals (CI).

3.7 Ethics

All participants provided written informed consent for participation in the Tromsg Study and
to the scientific use of their health survey data. To ensure anonymity according to Norwegian
regulations, all names and personal identification numbers were removed from the data files
before we received them. The Tromsg Study has a license from the Norwegian Data
Inspectorate and has been approved by the Regional Committee for Medical and Health
Research Ethics (REK North) and performed in accordance with the 1964 Helsinki
declaration and its later amendments. Additionally, this research project is approved by the
REC North (case reference 2020 / 96868), see Appendix 1. Furthermore, a decision has been

made to make data available from the CoDR (Pr.nr: PDB 3107, case reference 21 / 15163),
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see Appendix 2. The project on alcohol and aging is funded by the North Norway Regional
Health Authority (Pr.nr: HNF1467-19) and supported by the University Hospital of North
Norway (Pr.nr: 22128). Open Access funding for sub-study Il is provided by UiT The Arctic
University of Norway. The funding organizations were not involved in the design of the
study, the data analysis, the interpretation of the results, the writing or the submission of the

manuscript.

3.8 Public and patient involvement

Patient and public involvement (PPI) has potential to enhance health-care research and is
increasingly an expectation, especially for many funders, including my own funding
organization [221]. In planning phase of the research project in this thesis, we consulted the
General Manager of the Norwegian users’ association in the field of alcohol and drugs
(Marborg) and the Deputy Head and Regional Manager in Northern Norway of the
Norwegian users’ association in the field of alcohol and drugs (RIO). Furthermore, we
discussed our preliminary findings in sub-study I with them, and received several important
inputs and ideas about the results. Unfortunately, the Covid-19 pandemic reduced our

opportunity for more comprehensive cooperation.
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4 Main results

4.1 Summary of paper I; The changing alcohol drinking patterns among older adults
show that women are closing the gender gap in more frequent drinking: the

Tromsg Study, 1994-2016

Due to large variations in findings of prevalence of alcohol consumption and drinking
patterns among older adults across European countries, and even between different regions in
the same country, including depending on age, sex and time period / cohorts included, we
examined trends in alcohol consumption among older adults in a geographically defined area

in Norway, especially changing sex differences in drinking patterns over a 22-year period.

We found that the overall abstinence rate among those aged 60 years and older decreased
considerably between 1994 and 2016, from 31 % to 11 % (14 % in women and 7 % in men).
In the youngest age group (60—69 years), as small a proportion as 5 % of men and 9 % of
women reported abstaining from alcohol in 2015-16. The overall prevalence of frequent
drinking (drinking at least twice weekly) increased significantly from 9 % in 1994-95 to 35 %

in 2015-16. Appendix Figure 7 shows the results from raw data for changes in alcohol

consumption according to sex in Tromsg4, 6 & 7.

The probability of reporting frequent drinking increased more among women compared to
men (6-8-fold increase compared to 3-4-fold increase). In addition, the prevalence of drinking
(> 3 units / > 36 g of ethanol per occasion) on typical drinking days increased significantly
during the study period among women aged 60—69 years from 16 % to 22 %, and among men
from 28 % to 44 % in the age groups 60—69, and from 17 % to 24 % among men 70+ years.

Furthermore, we found that a total of 46 % of participants between the ages 60 and 70
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reported to drink 6+ in one session on at least one occasion last year in 2015-16 (27 % in

women and 66 % in men).

We concluded that among older adults in Norway, alcohol consumption has increased
considerably between 1994 to 2016. Compared to previous generations, the new generation of
older adults drinks more frequently and consumes larger quantities on typical drinking days,
while the prevalence of HED has remained stable. The gap between women and men in
frequent drinking has been markedly narrowed, suggesting that women’s drinking patterns are

approaching those of men.

4.2  Summary of paper I1; Sex differences in at-risk drinking and associated factors-a
cross-sectional study of 8,616 community-dwelling adults 60 years and older: the

Tromsg Study, 2015-16

Due to findings of increased alcohol consumption among older adults, especially among older
women, sex differences in associated characteristics (sociodemographic and selected health

characteristics) of at-risk consumption in the current cohort were investigated.

We found that the overall prevalence of at-risk drinking among those aged 60-99 years was
equal in women and men; 44 % and 46 %, respectively. Among those aged 60-69, 50 % of
women and 54 % of men were at-risk drinkers; among 70-79-year-olds, 36 % of both women
and men were at-risk drinkers; and among 80-99-year-olds, 24 % of women and 19 % of men
were at-risk drinkers. Furthermore, among those who reported any problem associated with

alcohol use (AUDIT-P >1), a total of 12 % were women and 32 % were men.

At-risk drinking was associated with younger age in both sexes. There were sex differences in

the other associated characteristics listed in Table 2.
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Both heavy episodic drinking and experiencing some sort of alcohol problem were strongly

associated with male sex and lower age. Increasing age, living with a spouse or partner,

having enough social support, and better health reduced the probability of alcohol problems in

both women and men. Mental distress and the use of sleeping pills were strongly associated

with a greater likelihood of alcohol problems in both sexes. Educational level was not

associated with any alcohol problems in men, whereas having a college or a university degree

was associated with a higher probability of alcohol problems in women. In addition, we

identified sex differences in associated abstinence factors, shown in Appendix Table 9.

We concluded that although it is well known that former drinkers often stop consuming

alcohol when their health deteriorates, which is known as the “sick quitters effect”, our

findings indicate that this effect applies especially to women, which supports evidence of

gender differences in risky health behaviour.

Table 2 Factors associated with abstinence, at-risk drinking and alcohol-related problems?®

Abstinence At-risk drinking (AUDIT- Any alcohol-related
C>3/4) problem (AUDIT-P >)
Women Men Women Men Women Men
Older age Older age Youngerage Youngerage Youngerage Younger age
group group
Lower Lower Higher Higher College or
educational  educational  educational  educational  university
level level level level degree
Living alone Livingalone Living with a Living alone Living alone
spouse or
partner
Not enough  Notenough  Enough Not enough
friends friends friends friends
Poor SRH Very good or Poor SRH Poor SRH
excellent
SRH
Mental Mental Mental
distress distress distress
Use of Use of Use of Use of
sleeping pills sleeping pills sleeping pills sleeping pills

8Detailed information from adjusted analyses is found in S.Table 1, and Table 3 & 4in sub-study II.
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4.3 Summary of paper I11; The effects of exceeding low-risk drinking thresholds on
self-rated health and all-cause mortality in older adults: The Tromsg Study 1994-

2020

Based on findings of increasing alcohol consumption in older adults, we investigated the
health-related consequences of exceeding the suggested low-risk drinking thresholds and
included repeated measures to control for changes in alcohol consumption and time-varying

covariates.

We found that women, but not men, who consumed > 100 g / week had better SRH than those
who consumed < 100 g / week (OR 1.85, 95 % CI 1.46-2.34). In addition, we found no clear
evidence of an independent negative effect on self-rated health trajectories or mortality for

exceeding the suggested low-risk drinking thresholds compared with abstinence or moderate

drinking levels over a 25-year follow-up. In Table 3, the significant results from the fully

fitted models are listed, with beneficial factors indicated in green and adverse factors

indicated in red.

Table 3 Factors associated with SRH or mortality risk using moderate drinking (< 100 g /
week) as reference (OR 1.00)?

Self-rated health (SRH)

Mortality risk

Women (OR) Men (OR) Women (HR) Men (HR)
Abstinence 0.60*** 0.85 1.31%** 1.18**
[0.51, 0.72] [0.68, 1.07] [1.18, 1.46] [1.06, 1.32]
> 100 g/ week 1.85%** 1.18 0.95 0.89
[1.46, 2.34] [0.99, 1.42] [0.73, 1.22] [0.77, 1.03]
Live with a No ass. No ass. 0.81*** 0.81***
spouse or a [0.74, 0.89] [0.74, 0.90]
partner
Mental distress 0.05*** 0.04*** 1.04 1.36**
(cut-off 1.85/ [0.04, 0.06] [0.03, 0.06] [0.86, 1.26] [1.12, 1.66]
2.15)
Physical illness 0.77*** 0.74*** 1.05%** 1.07***
(HI [0.75, 0.79] [0.72, 0.76] [1.03, 1.06] [1.05, 1.08]
continuous)
Smoking >20 0.70%** 0.46*** 1.67*** 1.97***
years [0.60, 0.81] [0.39, 0.55] [1.50, 1.86] [1.73, 2.24]
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Have used pills 0.69*** 0.70%** 0.78*** 0.89

last 2/4 weeks [0.60, 0.81] [0.57, 0.85] [0.70, 0.87] [0.80, 1.00]

BMI, obesity 0.47*** 0.53*** 0.67*** 0.64***

(>30 kg/m2) [0.39, 0.56] [0.43, 0.64] [0.59, 0.76] [0.57,0.73]

Average 2.25%** 2.10*** 0.81** 0.74***

physical activity [1.81, 2.80] [1.67, 2.65] [0.71, 0.93] [0.66, 0.84]

per week (>3

hours)

Social support 1.53*** 1.35** No ass. No ass.
[1.24, 1.90] [1.10, 1.66]

8Detailed information from adjusted analyses is found in Table 3, and Table 5 in sub-study IlI.
Beneficial factors associated with better SRH or decreased mortality risk are coloured green; Adverse factors
associated with poorer SRH or increased mortality risk are coloured red

We identified some sex-specific risk factors which in combination with high alcohol
consumption led to adverse effects on self-rated health (moderating effects). In men there
were the use of sleeping pills or tranquilisers, and > 20 years of smoking, in women there

were physical illness and older age.

We concluded that a large proportion of older high-level drinkers’ balanced risk factors in
Norway are beneficial. Furthermore, our study does not provide evidence to support sex and /
or older adult-specific recommendations for drinking thresholds in a general population of

older adults.
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5 Discussion

5.1 Methodological considerations

5.1.1 Internal validity

Internal validity is defined as the degree to which inferences drawn from a study are valid in
relation to what is measured in the study sample [222]. It refers to whether the study sample,
the collection of data, the measures, the design of the study, and the analyses are satisfactory
for answering the initial aims of the study. It is determined by how well a study can exclude
alternative explanations for its findings (e.g., sources of systematic error or bias). Thus,
internal validity is a necessity for extrapolating the results from a study into external validity
or generalizability. The various elements that determine internal validity will be discussed for

the three sub-studies in the sections below.

Selection bias

Selection bias is systematic error due to a non-random sample of a population, causing some
members of the population to be less likely to be included than others [222]. This results in a
biased sample, in which all participants are not equally balanced or objectively represented.
The effect can be that the relation between exposure and outcome will be different for those
who were included in the study and those who theoretically could have participated. There
has been a decline in attendance over the four waves of the Tromsg Study, as found in other
comparable health surveys in Norway, except very high attendance rates in Tromsg5 [3, 201,
203, 223]. Only participants who had participated in an extended examination in Tromsg4
were invited to Tromsg5. The attendance rate has been found to be higher among those who
have taken part in previous surveys than in those who are invited for the first time [201]. Due
to concerns regarding selection bias, we excluded Tromsg5 from sub-study I, since estimating

prevalence of alcohol consumption in the general population was the main goal. However, we
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included Tromgs5 in sub-study Ill, to increase the power of the analyses that necessitated
repeated measurements. Furthermore, due to the central limit theorem, which states that the
distribution of a sample variable approximates a normal distribution (i.e., a “bell curve”) as
the sample size increases [222], we decided that the inclusion of a somewhat healthier sample
from Tromsg5 would not bias the results to a large extent. Table 4 shows total participation

rates for individuals aged 60 years and older in Tromsg4-7.

Table 4 Participation rates in Tromsg4-7 among older adults > 60 years

Tromsg4 (1994-95)

Age Invited Invited Participated Participated % %
group men women men women men  women
60-69 1,716 1,825 1,487 1,634 86.7 89.5
70-79 1,216 1,548 935 1,240 76.9 80.1

80+ 414 934 214 411 51.7 44.0

Tromsg5 (2001)

Age Invited Invited Participated Participated % %
group men women men women men  women
60-69 1,381 1,603 1,248 1,463 90.4 91.3
70-79 1,012 1,310 885 1,099 87.5 83.9

80+ 162 214 118 150 72.8 70.1

Tromsg6 (2007-08)

Age Invited Invited Participated Participated % %
group men women men women men  women
60-69 2,702 2,635 1,995 2,108 73.8 80.0
70-79 1,197 1,456 841 988 70.3 67.9

80+ 492 831 196 335 39.8 40.3

Tromsg7 (2015-16)

Age Invited Invited Participated Participated % %
group men women men women men  women
60-69 3,543 3,586 2,502 2,677 70.6 74.6
70-79 1,897 2,001 1,315 1,361 69.3 68.0

80+ 723 1,223 348 413 48.1 33.8

Non-participation analysis from the Tromsg Study have shown that subjects who did not
attend tended to be single, younger, had higher mortality and there was a higher proportion of
men among non-attendees [3]. Others have found that nonparticipants in population surveys
have lower socioeconomic status, higher mortality, higher prevalence of several chronic

diseases (e.g., cardiovascular diseases, diabetes mellitus and psychiatric disorders), and a
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higher prevalence of alcohol misuse [223-225]. Findings from our studies may therefore have
been affected by selection bias, with a healthier sample than in the general population and
have thus included those who tolerate alcohol well and consequently underestimated adverse
effects. Additionally, a higher prevalence of alcohol misuse among non-attendees may have

added to such bias, and increased the underestimation of the harmful effects of alcohol.

Non-responder bias

A major concern in epidemiological studies is non-responder bias, which may compromise
the validity of the study. In this thesis, non-responders on alcohol questions were excluded (n
= 1,246). The largest proportion of non-responders was from Tromsg5, and thus non-response
bias has most likely not affected sub-study | & Il. Table 5 shows that overall, more women
than men were non-responders. Non-responders were also older, had lower levels of
education, reported poorer health, were less socially satisfied, and a considerably larger
proportion reported to use sleeping pills or tranquilizers. This has most likely affected the
prevalence of older adults using such pills in our study, which has resulted in an
underestimated proportion in our sample than in the general population. The non-responder
bias may also have led to an overestimated proportion of frequent alcohol consumption in our
study, due to healthier and higher educated responders, both of which are factors related to
increased alcohol consumption. However, due to higher prevalence of past 12 months,
chronic risky, acute risky and heavy monthly alcohol use among non-responders, it is not

certain that this has led to actual biased results overall [224].

Table 5 Characteristics of the participants >60 not responding to the alcohol consumption
questions in Tromsg4—7 (n= 1,246)

Non-responders Responders
Women Men Women Men
n (%) n (%) n (%) n (%)
Total 796 (63.9) 450 (36.1) 12,998 (52.9) 11,592 (47.1)
Wave
Tromsg4 23 (2.9) 20 (4.4) 3,212 (24.7) 2,593 (22.4)
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Tromsg5

Tromsg6

Tromsg/
Self-rated health

Poor

Fair

Good

Excellent
Age group

60-64 years

65-69 years

70-74 years

75 years and older
Educational level

Elementary school (up to
10 years)

High school (up to an
additional three-four years)

College/university, short
and long
Relationship status

Live with a spouse or a
partner

Live alone
Enough friends and social
support

No

Yes
Average physical activity
per week

Inactive

<1 Hour

1-2 hours

>3 hours
Health impact index (HII)

Not ill (HII=0)

Mildly ill (HI1=1-2)

Moderately ill (HI1=3-5)

Seriously ill (HII>6)
Body Mass Index

Lean (<25 kg/m2)

Overweight (25-30 kg/m2)

Obese (=30 kg/m2)
Blood pressure

< 140/90 mmHg

> 140/90 mmHg
Total cholesterol

< 5.0 mmol/I

> 5.0 mmol/l
Smoking status

424 (53.3)
191 (24.0)
158 (19.8)

50 (6.7)
334 (45.1)
321 (43.3)

36 (4.9)

157 (19.7)
173 (21.7)
180 (22.6)
286 (35.9)

481 (74.9)
120 (18.7)

41 (6.4)

354 (53.0)

314 (47.0)

128 (18.8)
552 (81.2)

113 (19.3)
97 (16.6)
173 (29.5)
203 (34.6)

275 (34.5)
190 (23.9)
191 (24.0)
140 (17.6)

291 (36.7)
315 (39.8)
186 (23.5)

313 (39.5)
480 (60.5)

105 (13.3)
684 (86.7)

232 (51.6)
99 (22.0)
99 (22.0)

31 (7.4)
170 (40.7)
200 (47.8)

17 (4.1)

70 (15.6)
94 (20.9)
99 (22.0)
187 (41.6)

230 (66.5)
81 (23.4)

35 (10.1)

285 (75.2)

94 (24.8)

75 (20.0)
300 (80.0)

61 (17.9)
61 (17.9)
99 (29.0)
120 (35.2)

190 (42.2)
126 (28.0)
83 (18.4)
51 (11.3)

165 (37.1)
201 (45.2)
79 (17.8)

190 (42.5)
257 (57.5)

132 (29.7)
313 (70.3)

2,260 (17.4)
3,237 (24.9)
4,289 (33.0)

719 (5.6)
5,279 (40.8)
5,942 (45.9)

995 (7.7)

4,131 (31.8)
3,391 (26.1)
2,513 (19.3)
2,963 (22.8)

7,170 (55.6)
3,105 (24.1)

2,618 (20.3)

7,217 (60.7)

4,670 (39.3)

1,337 (11.0)
10,800 (89.0)

1,806 (14.2)
2178 (17.2)
4,056 (31.9)
4,659 (36.7)

4,572 (35.2)
3,806 (29.3)
2,891 (22.2)
1,729 (13.3)

4,768 (36.8)
5,251 (40.5)
2,935 (22.7)

5,596 (43.1)
7,380 (56.9)

1,800 (13.9)
11,144 (86.1)

2,001 (17.3)
2,932 (25.3)
4,066 (35.1)

566 (4.9)
4,053 (35.1)
6,043 (52.3)

892 (7.7)

3,861 (33.3)
3,192 (27.5)
2,347 (20.2)
2,192 (18.9)

4,653 (40.4)
3,524 (30.6)

3,335 (29.0)

9,058 (81.5)

2,058 (18.5)

1,223 (11.1)
9,773 (88.9)

1,240 (10.9)
2,306 (20.2)
3,374 (29.5)
4,505 (39.4)

5,574 (48.1)

3,164 (27.3)

2,042 (17.6)
812 (7.0)

3,535 (30.6)
5,857 (50.6)
2,179 (18.8)

5,269 (45.5)
6,312 (54.5)

3,268 (28.3)
8,295 (71.7)
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Never smoked 329 (51.4) 83 (22.9) 4,953 (42.5) 2,717 (24.3)

>1-20 years 70 (10.9) 47 (12.9) 1,823 (15.6) 1,880 (16.8)

>20 years 241 (37.7) 233 (64.2) 4,882 (41.9) 6,565 (58.8)
Mental distress

No symptoms 148 (29.3) 134 (41.6) 2,735 (22.1) 4,003 (35.4)

Some symptoms 187 (37.0) 134 (41.6) 5,614 (45.4) 5,118 (45.2)

Sub-threshold symptoms 119 (23.6) 41 (12.7) 2,829 (22.9) 1,707 (15.1)

Significant symptoms 51 (10.1) 13 (4.0) 1,182 (9.6) 483 (4.3)

Use of sleeping

pills/tranquilizers
Not used last 2/4 weeks 427 (53.6) 313(69.6) 9,948 (76.5) 10,179 (87.8)
Have used last 2/4 weeks 369 (46.4) 137 (30.4) 3,050 (23.5) 1,413(12.2)

The findings regarding mortality in sub-study Il might have been affected by both selection
bias and non-responder bias. Non-participants had higher mortality rates than participants [3].
Moreover, Table 6 shows that non-responders to alcohol questions had higher mortality rates
than those who consumed both moderate and high levels of alcohol, and seems to resemble
those who are abstainers. Thus, as already mentioned in the two previous sections, we have
most likely included a healthier sample in our study than in the general population and may
have underestimated the adverse effects of alcohol consumption, including “the sick quitters’

effect”.

Table 6 Mortality rates according to alcohol consumption and among non-responders to
alcohol questions in subjects aged >60 years in the Tromsg4-72

Person Time Mortality Survival time (Years)
(YYears) rate

25% 50% 75%
Female abstainer 28,174 0.0486 9.5 16.3 23.0
Male abstainer 10,268 0.0595 6.9 13.8 21.0
Female moderate drinker 66,260 0.0253 14.4 20.7
(<100 g/ week)
Male moderate drinker (< 59,667 0.0346 11.2 18.0 24.0
100 g / week)
Female high-level drinker 5,517 0.0152 15.5 22.8
(> 100 g / week)
Male high-level drinker (> 10,499 0.0232 13.4 19.6 25.7
100 g / week)
Female non-responder 8,756 0.0381 10.7 16.5 22.2
Male non-responder 4,154 0.0594 6.80 12.5 18.6

8Detailed information from adjusted analyses is found in Table 4 in sub-study I11.
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Information bias and self-reported measures

Information bias involves the misclassification of the exposure or outcome resulting in under
or overestimation of exposure or outcome prevalence, and is one of the most common sources
of bias that affects the validity of health research [226]. It originates from the approach that is
utilized to obtain study measurements. Self-reporting is a common approach for gathering
data in epidemiologic research, and bias can arise from social desirability, recall period,
sampling approach, or selective recall [226-228]. In this thesis, the questionnaires on alcohol
consumption differed to some extent between the four waves of the Tromsg Study. Alcohol
studies based on self-reporting questionnaires, are often considered a problem due to
underreporting as a result of social desirability [227, 229], especially in older adults [230,
231]. Coupled with this, those who drink alcohol often have problems assessing what
constitutes a standard drink with over-pouring as the norm, which increases the problem of
underestimating consumption [95]. Recall bias is also a source of misclassification bias,
especially among older adults due to cognitive impairment [114, 123]. Table 7 gives a
comprehensive description of the measurements of alcohol consumption and how they were
operationalized for comparability across waves.

Table 7 Classification of alcohol outcome measures in Tromsg4-Tromsg7

Outcomes Tromsg4 (1994-1995) Tromsg5 (2001) Tromsg6 (2007-
08) and Tromsg7
(2015-16)
Abstinence Q1l: Areyou a Q1: Areyou a How often do you
(AUDIT-C, teetotaller? teetotaller? drink alcohol?
item 1) (Never, Monthly or
(Yes, No) Abstaining = “Yes” on  less, 2-4 times a
Q1 or responded “Never month, 2-3 times a
Abstaining = Yes consumed alcohol” or week, 4 times a
“Not during the last week or more)
year” on Q2 Abstaining =
Never
Alcohol Q2: How many timesa  Q2: Approximately, How often do you
consumption, month do you normally ~ how often have you drink alcohol?
frequency? drink alcohol? Do not during the last year
(AUDIT-C, count low-alcohol beer ~ consumed alcohol? (Never, Monthly or
item 1) less, 2-4 times a
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Alcohol
consumption,
quantity®
(AUDIT-C,
item 2)

Heavy episodic
drinking
(HED)®

(AUDIT-C,
item 3)

(2.5% ethanol). Put O if
less than once a month

(Open question)

Q2: Mean: 2.62 (SD
4.80)

Q3-5: How many
glasses of beer, wine or
spirits do you usually
drink in the course of
two weeks?

Do not include low-
alcohol beer. Write O if

less than once a month.
(Open question)

Q3: Beer: Mean 0.93
(SD 3.33)

Q4: Wine: Mean 1.11
(SD 2.93)

Q5: Spirits: Mean 1.36
(SD 3.15).

Q6: Approximately how
often during the past 12
months have you drunk
alcohol corresponding to
at least five bottles of
beer, a bottle of wine or
a quarter of bottle of
spirits?

(Not at all the past year,
A few times, Once or
twice a month, Once or
twice a week, Three or
more times a week”)

(Never consumed
alcohol, Not during the
last year, A few times, 1
time per month, 2-3
times per month, 1 time
per week, 2-3 times per
week, 4-7 times per
week)

Monthly or less = A few
times, 1 time per month
2-4 times a month = 2-3
times per month, 1 time
per week

2-3 times a week = 2-3
times per week

4 times a week or more
= 4-7 times per week

Q3: When you drink
alcohol, how many
glasses or drinks do you
normally drink?

(Open question)

Recoded as

1-2 = 0-2 (but “No” on
Q1)

3-4=3-4

5-6 = 5-6

7-9=7-9

10 or more =>10

Q4: Approximately how
many times during the
last year have you
consumed alcohol
equivalent to five
glasses or drinks within
24 hours?

(Open question)
Sub-study I11; frequent /

infrequent HED =
responded >/ < 12 times

month, 2-3 times a
week, 4 times a
week or more)

How many units of
alcohol (one beer,
a glass of wine, or
a drink/spirits) do
you usually drink
when you drink
alcohol?

(1-2, 3-4, 5-6, 7-9,
10 or more)

How often do you
drink 6 units of
alcohol or more in
one occasion?

(Never, Less than
monthly, Monthly,
Weekly, Daily or
almost daily)
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®The categorization according to the AUDIT item 1 were estimated for Tromsg4 as follows:

“Never” = responded “Yes” to the question “Are you a teetotaller”

“Monthly or less” = responded 0 or 1 time to the question “How many times a month
do you normally drink alcohol” but responded “no” to the question “Are you a
teetotaller”

“2-4 times a month” = responded 2-7 times to the question “How many times a month
do you normally drink alcohol”

“2-3 times a week” = responded 8-15 times to the question “How many times a month
do you normally drink alcohol”

“4 times a week or more” = responded > 16 times to the question “How many times a

month do you normally drink alcohol”

bThe categorization according to the AUDIT item 2 were estimated for Tromsg4 as follows:

The monthly number of alcoholic units consumed was estimated by adding together
the beverage units (beer, wine, spirits) reported in a usual two-week period, multiplied
by two (to have monthly consumption).

To estimate number of alcohol units on typical drinking days, the overall monthly

consumption was divided by the reported monthly frequency of alcohol consumption.

“The categorization according to the AUDIT item 3 were estimated for Tromsg4 as follows:

Response alternatives were dichotomized in sub-study I to “Never” or “Ever” HED
during the past year, and in sub-study III to “Frequent” = Once or twice a month”,
“Once or twice a week”, or “Three or more times a week” or “Infrequent” = “Not at
all the past year” or “A few times”. The heavy episodic drinking question was only

asked to persons < 70 years in Tromsg4.

Although precaution was taken to operationalize the measures for comparability across

surveys in sub-study | & 11, differing questions on how alcohol consumption was assessed

may have introduced some misclassification bias. Open-ended questions about frequency and

volume (as in Tromsg4 &Tromsg5), without categorical response options (as in Tromsg6 and
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Tromsg7), may have increased the tendency to underestimate self-reported alcohol
consumption in Tromsg4-5 due to social desirability bias. On the other hand, more liberal
attitudes towards alcohol use in old age have been reported, which may have reduced stigma
and shame and resulted in less underreporting in recent surveys, and thus possibly

counteracted this bias [49, 81].

Furthermore, the validity of using an AUDIT-C threshold of > 3 / 4 for ““at-risk” drinking (as
in sub-study I1) in older adults is controversial, and some researchers claim that it is too low
[209, 232, 233]. Poor sensitivity of a measure results in overestimation of prevalence. Others
maintain that even if there is a risk of overestimation of prevalence, utilizing both sex and
older adult-specific thresholds more validly identifies at-risk drinkers [101, 116]. However,
we did not aim to conclude whether those exceeding an AUDIT-C threshold of >3 / 4 were
risky drinkers, even if a strong correlation between an AUDIT-C score of > 3 for older
women and > 4 for older men and exceeding the alcohol consumption limits recommended by
the NIAAA has been shown [210]. We therefore consider these thresholds precise enough to

elucidate on the questions in sub-study II.

Several issues are sources of misclassification bias also in sub-study I1l. The abstinence group
most likely consists of both lifelong, past and current abstainers, introducing problems with
reversed causality and the aforementioned “sick quitters effect”. However, we did not use the
abstainer group as a reference group. Thus; this is not considered to reduce the validity of the
results when comparing moderate and high-level drinkers. Moreover, to categorize alcohol
consumption into only three groups is indeed an imprecise measure. Nonetheless, it was not
within the scope of our study to investigate whether alcohol is healthy or to determine a
“nadir” threshold for low-risk drinking among older adults. We were interested in examining
the independent effect of exceeding suggested low-risk threshold in old age, and whether we

were able to elucidate for whom it may be more harmful to exceed such drinking thresholds.
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In the trade-off between more accurate drinking groups and increased power in the statistical
modelling, we chose the reported categorization. All things considered, misclassification bias
is important to appraise when conclusions are to be drawn from the three sub-studies in this
thesis. However, in order to answer the questions in our main aims, information bias is

assumed to have contributed only to a small extent to reducing the validity of results.

Confounding and interaction

A confounder can be defined as a common cause of exposure and outcome, while a moderator
(interaction) is related to the magnitude of the effect of the exposure on outcome [218].
Statistical models control only for known and measured confounders. In the planning phase of
this project, we used causal diagrams (DAG) to identify potential confounders and possible
interactions. In sub-study I, we decided to include age, sex, educational level and relationship
status to investigate consumption trends, due to prior knowledge that these were certain
confounders. However, there might have been other confounding factors that have not been
adjusted for. In addition, we did not include an age-period-cohort interaction in our models in
sub-study I, and thus the cohort effect on the changing alcohol consumption was not possible

to estimate.

When the question motivating a study asks under what circumstances (or for whom, e.g.,
according to sex, mental distress, age etc.) an exposure exerts an effect on the outcome,
moderation analysis is an appropriate analytic strategy. We performed interaction analysis in
all three sub-studies to examine whether the effect of the independent variables differed for
men and women. We observed significant interactions in all sub-studies and decided to
stratify the subsequent analysis models according to sex. There is a lack of studies comparing
alcohol consumption, associated factors and health-related consequences between older men

and women, and thus we decided to perform all the analyses stratified according to sex in all
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three sub-studies. However, this limits the potential for direct comparison of effect sizes

between the sexes, which could also have been of importance.

In sub-study I11, we only included the significant interactions in the final models. This may
not be entirely correct, since relevant interactions can be limited to certain intervals for an
exposure or outcome variable, and thus not reach significance in less advanced techniques
[218]. Furthermore, we have not investigated mediation models, although several of the
covariates are likely to be mediating some part of the outcome results [234]. Nevertheless, in
the trade-off between too many variables (overfitting), models and interaction terms, we
decided to follow the plan described in section 3.7. Therefore, potential residual confounding

cannot be ruled out in all three sub-studies.

Moreover, genetic factors are not considered in the present work. However, even genetic
studies, utilizing mendelian randomization for evaluating effects of alcohol on health-related
outcomes, have concluded that however accurate an estimate of average intake is, this
measure is insufficient to study the relation, as many environmental and lifestyle factors are
important in modifying the health effects of drinking, and must be considered when making
conclusions on the relationships between alcohol consumption and health-related outcomes

[174, 175, 235].

Study design

A major strength of our study is that it included a long follow-up period of up to 25 years. In
sub-studies | & 111, we utilized the longitudinal design with repeated measurements. In
addition, the repeated surveys of a general population located within the same geographic
area, strengthen the probability of reliable estimates of change and comparisons across age
groups and sexes. The large sample size also made it possible to control for a range of

variables that could confound the associations in sub-study I11.
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Findings on alcohol consumption based on cross-sectional data, are often interpreted as age-
related changes. However, results could be due to time-period or cohort effects as well. A
longitudinal study design is usually beneficial, but it can be difficult to distinguish age-period-
cohort effects. The discrepancy between cross-sectional and prospective findings across
alcohol studies have been suggested to be a result of birth cohort effects [125]. Sub-study Il
utilized an accelerated longitudinal design. The trade-off for this design is the inherent
missing data. By design, each subject’s measurement covers only part of the age range of
interest. This can be a considerable problem when there is an age-cohort effect, that is a
systematic difference between participants born at different times [220]. Examining findings
by estimating formal age-period-cohort models can elucidate such discrepant results. In sub-
study 11, we investigated mortality risk in separate analyses for participants born before and
after 1946 to compare the effect of exceeding 100 g / week in baby boomers, with the “dry”
pre-world war 11 generation. The results were qualitatively equivalent in the two cohorts,
although the premature mortality risk in the abstaining baby boom women was more
significant than in the pre-world war 11 women. From examining the findings of wider Cl
bands in mortality risk by alcohol consumption in the baby boom cohort than in the pre-world
war 1l cohort, we cannot rule out that this difference also implies a change in mortality risk
due to changed alcohol habits in the younger cohort of older adults. A greater proportion
among the youngest cohort have increased alcohol consumption, and as the general level of
consumption in a population increases, the prevalence of heavy or harmful use increases [44,
50]. However, the findings might also be explained by biases introduced by the study design,
i.e., shorter follow-up time in a greater proportion of the younger cohort, resulting in greater

heterogeneity and residual aging and period confounding effects.

Sub-study Il had a cross-sectional design, as we wanted the most recent data because the

population characteristics are constantly changing. However, the interpretation of correlated
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findings is challenging due to difficulties in determining the direction of the associations. A
prospective longitudinal design could have further broadened the understanding of the
directions of relationships between risk factors and risk drinking. Nevertheless, the sample
size was large and allowed for precise prevalence estimates of at-risk alcohol consumption
among the current cohort of older adults. In addition, the findings of associated characteristics
were in line with several recent studies among older adults in west European countries, which
strengthens our inferences. Even so, polypharmacy and comorbidity are major concerns in
combination with elevated alcohol consumption [89]. We did not have access to data on self-
reported medications other than sleeping pills, and decided to include SRH as a proxy of
health status instead of using self-reported medical illnesses in sub-study Il. This implies a

limitation in the interpretation of the results.

5.1.2 External validity

External validity is defined as the extent to which findings can be generalized to other
contexts, i.e., to a wider population from which the sample came (different measures, persons,
settings and times) [222]. The study sample is drawn from the inhabitants of the seventh
largest Norwegian city with relatively few immigrants, and it is limited in terms of cultural
differences related to religion or ethnic diversity. In addition, the establishment of large
educational and health institutions and other knowledge-based industries in the 70s and 80s,
has led to a highly educated population, which in turn may have biased the sample towards
higher alcohol consumption than in the general population [203]. Furthermore, the sample
does not include rural living older adults, and as noted in section 1.3, this may also have
biased the results towards higher alcohol consumption. Correspondingly, alcohol sales figures
are higher in Tromsg and the neighbouring municipality of Tromsg (Balsfjord) than average
sales figures in Norway [204]. Moreover, Norwegian older adults have greater financial
security, better health and welfare systems, and less social and gender inequality than in the
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US and many other European countries, which may increase the availability and possibility of
higher alcohol consumption [81]. Furthermore, as described in section 5.1.1, the sample is
likely to be healthier than the general population. On the other hand, the Tromsg Study is
based on relatively high participation rates and the sample size is large [3]. All things
considered, the generalizability of results may therefore be limited to Caucasian populations
similar to older adults of Northern European descent, and may also be restricted to urban

living older adults [201].

5.1.3 Statistical considerations

Alcohol consumption was not normally distributed but rather left skewed. However, alcohol
consumption was categorized in all three sub-studies, to enable for comparison between
strength of association of different categories of alcohol consumption across time (sub-study
), characteristics (sub-study I1) and SRH / mortality (sub-study Il1). The central limit theorem
states that samples consisting of more than 30 participants are reasonable large, and that in
such samples the mean is often normal, even if skewness occurs [222]. This rationale is

strengthened as sample size increases.

In sub-study I, we used GEE analysis to estimate trends across time. GEE is well suited for
handling non-normally distributed variables [216]. GEE analysis is also well suited for
longitudinal analyses because it accounts for correlations within individuals, i.e., that the
responses from the same individual across time tend to be “more alike” than between
subjects, and also because it estimates changes and trends for the missing values at each time
point. Nevertheless, GEE analysis assumes that the missing values are missing at random, and

this might have caused some biases in the estimates, if this assumption was not correct.

In sub-study I1, we used logistic regression models to assess the association between the at-

risk drinking outcome variables as binary responses and sociodemographic and health
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characteristics as independent variables. This statistical method is considered to be suitable
for answering the aims of a cross-sectional study. However, we used the default setting in
SPSS for logistic regression models, using listwise deletions for missing values. If the deleted
cases due to missing values were not missing at random, listwise deletion may have caused

some biases in the estimates [236].

In sub-study I11, we used multilevel random-effects analysis to assess the association between
three levels of alcohol consumption and SRH [219]. The sample size was large, and thus the
power was strong. However, modelling of health trajectories required at least two
measurements, which may have biased our findings towards healthier participants.
Nevertheless, the methodology ensures that data are not wasted for participants and occasions
for which either the response or the covariates are missing, in contrast to more old-fashioned
approaches such as listwise deletion or complete case analysis. Use of all available data is less
susceptible to bias. In addition, we included the total sample in our survival models, and did
not exclude participants who died during the first year after inclusion to control for those who
were already ill. We did, however, perform sensitivity analyses in sub-study 111, and achieved
similar hazard ratio results when we excluded participants who died within the first year. This

strengthens the validity of our findings.
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5.2 Discussion of main results

The main aims of this thesis were to investigate alcohol trends in a general population of older
adults during the past decades and associated characteristics, including sex-related
differences. Furthermore, the aim was to examine whether high-level alcohol consumption
was an independent risk factor for poorer health or mortality, after controlling for
sociodemographic and health-related covariates. In addition, to quantify the extent to which
the effect of exceeding low-risk drinking thresholds combined with selected risk factors lead
to later consequences; i.e., whether subgroups have increased health risks due to high alcohol
consumption. As the results have already been discussed in the three included papers, | aim to
review the findings with a wider perspective in this section and reflect on how the results can
have implications on further research, clinical practice and future interventions aiming at

reducing potential harmful drinking among older adults.

5.2.1 Alcohol consumption: Increased consumption and reduced gender gap

In line with an increasing amount of evidence, we identified a large increase in alcohol
consumption during the study period, but a significantly larger increase among older women
than older men. Consequently; women’s drinking patterns appear to approach those of men,
which is consistent with other studies [17, 33, 34, 84, 112, 140, 164, 178, 237, 238].
However, to the best of our knowledge, our findings of as little as 5 % of men and 9 % of
women who reported abstaining from alcohol in 2015-16 in the age group 60-70 years is the
lowest abstinence rate reported in any survey among older adults. Furthermore, the overall
prevalence of at-risk drinking among those aged 60-99 years was 44 % in women and 46 % in
men in 2015-16, which is also among the highest proportions reported among older adults
[239]. These findings are likely to be related to several factors. As described in section 1.2.1,
a cohort effect from the baby boomers has probably also affected Norwegian older adults [74,

79, 119, 240]. Also, the supply of cheaper alcoholic beverages through cross-border and
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international tax-free shopping has increased, as has the number of alcohol outlets in Norway
[22, 26]. Moreover, there may be an increasing mimicking of the drinking culture from
Mediterranean countries, since older adults have increased their travelling frequency to these
countries during the study period [26, 33]. Last, but not least; more liberal attitudes towards
alcohol have probably influenced older people in Norway, including the perception of alcohol

as “healthy” for older adults [30, 47, 49, 50, 59, 148].

Our findings of substantial sex convergences in most alcohol measures among older adults are
larger than reported in several other European countries [30-32, 34, 86]. However, they are in
accordance with those reported from the multinational GENACIS project (Gender, Alcohol,
and Culture: An International Study), showing that Norwegian gender differences are smaller
than gender differences in most countries in the world [34]. They are also well in line with
findings from the HUNT study (a similar population study from a different County in

Norway) [33, 90, 130].

Sex is defined as the biological differences between people who are male or female, whereas
gender is defined as social constructs as gender “roles” or “norms”, which occur in a
historical and cultural context and vary across societies and over time [241]. Social norms and
gender role differences affect drinking habits, thus, the findings regarding determinants of at-
risk drinking based on gender vary considerably between countries [17, 84, 128, 130]. As
described in section 5.1.2, Norway has greater gender equality than any other high-income
country in the world [88], which is linked to increasingly equal levels of binge drinking and
risk drinking between men and women [34, 81, 127, 128]. Some evidence also indicates that
the effect of retirement on alcohol drinking patterns is somewhat different between the
genders among the baby boomers. Men seem to maintain their levels of consumption, and
also reduce HED, whereas women, especially those with high workplace stress pre-

retirement, tend to drink more after retirement [32, 242]. In line with this, retirement has been
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shown to be correlated with an increased risk of unhealthy drinking over time among women,
whereas this was not the case among men [131]. Moreover, a recent qualitative study found
that older women found it acceptable to use alcohol to temporarily manage stress due to life
transitions such as retirement [243]. On the other hand, being employed is associated with
more binge drinking among women than not being employed, and women in Norway have
increased their work participation during the past decades [24]. To summarize, women in the
current and future generation of older adults in northern European countries appear to have as
high a risk of hazardous drinking as men. In light of our findings, the sex and gender
perspective is essential to understand individuals™ health related behaviour in older adulthood

[244].

5.2.2  At-risk consumption and abstinence: sex differences in associated factors

Educational level

In accordance with previous research, we found a strong correlation between higher levels of
education and higher alcohol consumption, which was even stronger in women than men [51,
105, 129-131, 239]. A strong relationship between higher socioeconomic status and
potentially harmful drinking might be perceived as a paradox in light of the perception of
successful older adults as well as the new paradigm of healthy aging [147]. Additionally, it
has been shown that the detrimental effects of alcohol misuse on mental health applies equally
to lower and higher social status groups [149]. Thus, in spite of the alcohol-harm paradox,
highly educated and privileged older adults are not exempt from risk of adverse health
consequences of excessive alcohol consumption [134-137]. As described in section 1.2.1,
even more older adults in future generations will have a high level of education, and this

applies especially to women [83]. This may further rise the public health concerns.
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In contrast to previous findings, we did not find that alcohol problems were associated with
lower educational level [4, 105, 137]. On the contrary, we found an association between the
highest level of education (college or university degree) and alcohol problems in women, but
not in men. Similarly, some studies of cultural gender differences have found that both risk
drinking and heavy drinking were associated with lower educational levels among older men,
but higher educational levels among older women [128, 245]. Alcohol misuse may therefore
still be a hidden problem that is under-detected because it is not expected in these otherwise

successful older adults and especially not among women.

In line with previous findings, we found that abstinence from alcohol was associated with
lower educational attainment and poor health (women) [4, 105, 137]. The non-drinking group
might contain both “sick quitters” and never drinkers, as discussed in section 5.1.1, but

typically consist of individuals in poor health [110, 168].

Social support & spouse / partner

In accordance with other evidence, we found that having a satisfactory social network and
living with a spouse / partner were predictors of at-risk drinking among current older adults
[105, 123, 145-147]. However, we found gender differences also in this context. In line with
others, we found that alcohol-related problems were associated with living alone, but in
contrast to other findings, this also applied to women in our study [24, 30, 51, 131, 140-142].
Conversely, not having a satisfactory social network and living alone were predictors of
abstinence in both women and men, which has also been found by others among baby

boomers [132, 151].

Despite the aforementioned problems of interpreting the direction of associations in sub-study
I1, our findings may indicate that older women in Norway drink more socially than men,

while a subgroup living alone experience more alcohol-related consequences than those who
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don’t. The prevalence of at-risk drinking among older, highly educated women has increased
considerably, and according to Skog’s theory, this will lead to an increased proportion of very
heavy drinkers in this group [44, 50, 246]. We do not know the direction of associations
among those being highly educated, not having enough friends, and experiencing alcohol-
related problems. Nonetheless, a subgroup of older women may drink heavily due to little
social support, or vice versa; an unsatisfactory social network may be a consequence of
inappropriate alcohol use. However, both the existing literature and our findings suggest the
last explanation, since women tend to stop drinking if they have too few friends and increase
drinking if it is the opposite [105, 132, 145-147, 151]. This suggests that an increasing
proportion among heavy drinking women may experience similar problems as men, since
heavy drinking may contribute to social isolation and depressive symptoms [51, 164]. From
examining the literature, hazardous alcohol consumption may be linked to loneliness and
social engagement in complex ways [131, 132, 144, 146, 151]. Divergent social and possibly
gender-related norms for how to deal with loneliness and how alcohol is used in social

settings across countries may explain some of the conflicting findings.

Mental distress

In contrast to other research, we found no association between either at-risk drinking or binge
drinking and mental distress [139, 143, 144, 149, 163]. On the other hand, in accordance with
other findings, we identified a relationship between alcohol-related problems and mental
distress in both sexes [155, 178, 181]. There was also a strong link between mental distress
and abstinence in women, but not in men. Some evidence suggests that greater perceived
stress is associated with lower consumption among women but greater odds of problematic
use in men, highlighting differences in the relationship between stress and alcohol use by
gender [141, 164]. Coupled with our finding that poorer SRH is strongly associated with

alcohol abstinence in women, but not in men, there appears to be gender differences in risky
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health-related behaviours among older adults [17, 84, 239, 247]. Despite the fact that
evidence suggests a causal linkage between elevated alcohol use and depression, such that
increasing use of alcohol increases the risk of depression in the general adult population
[248], this is not a consistent finding among older adults. Although many older adults report
to use alcohol to relieve symptoms of depression, anxiety or pain [144, 247, 249], several
studies have found a decreased burden of depression among older adults with risky drinking
habits [132, 165, 250]. Still, the conflicting results regarding correlations between risk use
and mental health indicate that more research is needed to increase knowledge about
subgroups of older adults who might be more susceptible of adverse mental effects due to

alcohol consumption.

5.2.3 High-level alcohol consumption and abstinence: significant sex differences in the

association with SRH

Sub-study Il & I11 found that high levels of alcohol consumption are associated with very
good health in women, but not in men [239]. Among women, but not men, it has been shown
that those who report heavy episodic drinking or daily drinking have better SRH, as compared
to women who reported low-risk alcohol use, suggesting potentially health-confirming
properties associated with alcohol use among women [156]. In fact, some evidence indicates
that moderate alcohol intake may carry some health benefits for older women in terms of
survival and quality of life, possibly mediated through a healthier drinking pattern than men
and cardio-protective effects [191, 192, 251, 252]. Furthermore, sub-study Il found that
abstinence from alcohol was associated with poor SRH in women, but not in men. Being
abstinent from alcohol or stopping drinking is associated with poorer SRH and declining
health trajectories in older adults [110, 168, 253, 254]. The rates of poor SRH among non-
drinkers are significantly higher than the rates of poor SRH for any levels of alcohol
consumption. Our findings indicate that the “sick quitter effect” applies especially to older
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women, thus, the majority older women appear to drink according to their health situation,
while older men exceed at-risk drinking thresholds regardless of good or poor health. This is
in line with other findings of gender differences regarding risky health behaviours, and might
explain why possible health benefits are sex specific [17, 33, 34, 84, 140, 164, 178, 237]. On
the other hand, some studies have found that having a very good health status is a predictor of
alcohol consumption, and not the other way around i.e., frequent drinking and heavy episodic
drinking in old age is an indicator rather than a cause of the health status, and this is
especially the case in women [156, 168]. Nonetheless, the differing results regarding
correlations between high-level consumption and SRH indicate that more research is needed
to increase knowledge about subgroups of older adults who might be more susceptible of

adverse health effects due to alcohol consumption

5.2.4 High-level alcohol consumption: Factors associated with mortality show possible

cohort effects

Our finding of an equal risk of mortality when we compared older adults who drank more
than 100 g / week with those who consumed less than 100 g / week over a 25 year follow-up
period contrasts with the widely accepted J- or U-shaped association [108, 173, 193-195].
Although we did not find clear evidence of an independent negative effect on either mortality
or SRH for exceeding 100 g / week compared with moderate drinking levels, there are several

possible explanations that may explain the finding.

Firstly, the average weekly alcohol consumption, even in the high-level consumption group,
was just above the suggested threshold in women and not very high in men. We decided not
to divide average alcohol consumption into several groups, in order to investigate all the
included covariates as moderators with enough power in each drinking group. As discussed in

section 5.1.1, our main interest was to investigate for whom it may be more harmful to exceed
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suggested drinking thresholds. We did not aim to identify a specific threshold at which
alcohol consumption becomes harmful in older adults, as the heterogeneity is very large in
this population, which spans almost two generations [69, 70]. Our goal was rather to
investigate whether there is reason to warn so loudly about the dangers associated with
increased drinking in a general population of older adults [8, 60, 102]. However, using
average alcohol consumption as a continuous variable could have given us a better estimate of
a harmful drinking threshold for the majority of older adults. Nevertheless, older adults in
high-income western European countries, including Norway, appear to drink level-headedly,
i.e., they drink frequently but consume relatively small amounts of alcohol on each occasion
[4, 126, 238, 239]. It is therefore possible that negative health consequences are less common
among Norwegian older adults, even at the highest level of average consumption, compared
to younger adults and adolescents who usually drink heavier when they first drink [173, 192,

251, 255].

Secondly, as already described in section 1.2.4 and further discussed in section 5.1.1, there are
no standardized measures or identical definitions for at-risk drinking thresholds in old
adulthood across the world [101, 118]. Thus, the 100 g / week limit may not be a valid cut-off
to identify those at risk for adverse consequences. Furthermore, due to the “preventive
paradox”, namely that light-to-moderate consumers are responsible for the majority of
alcohol-related harm, simply because the large number of such drinkers make up for their
smaller individual risk [256-258], it may be difficult to identify adverse health outcomes
without stratifying according to special risk groups (e.g., according to polypharmacy,
comorbidity, mental health problems, etc). Furthermore, since older adults are likely to be
even more exposed to the harmful effects of low-to-moderate alcohol intake due to higher
BAC of the same amount of alcohol as younger adults, the “preventive paradox” may apply

even more to them as a group. The results might have been different if we had used other
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statistical models, such as stratification by other risk factors, in addition to sex, and / or

including other interactions terms.

Thirdly, in line with other findings from Norway, we found that the average SRH level
improved during the study period, the proportion who had never smoked increased, the
proportion with severe physical illness decreased, and the proportion with hypertension or
hypercholesterolemia decreased [169, 186, 251]. These findings indicate a healthier elderly
population which may have counteracted any adverse effects of increased alcohol

consumption.

Fourthly, among the high-level drinkers, a higher proportion were highly educated, lean
(women), had normal blood pressure (women), had less physical illness, and reported more
hours of weekly physical activity. In 2017, life expectancy in Norway was 84.3 years for
women and 80.9 years for men. The social inequalities in life expectancy are increasing, and
are greater in Norway than in many other European countries, especially among women
[169]. The findings of as low mortality risk for the high-level drinking group as among the
moderate drinkers can therefore correspond to social inequalities in life expectancy and may
not be due to high alcohol consumption per se. Socioeconomic status plays a key role in the
presumed "heath benefits" of alcohol consumption for older adults, as health consequences of
similar drinking patterns are more severe for those with lower socioeconomic status, known
as the “alcohol harm paradox” [134-136]. Nevertheless, our findings suggest that a large
proportion of older high-level drinkers’ balanced risk factors are beneficial, especially among

those with higher socioeconomic status, which is in line with other findings [168, 249, 254].

Finally, but not least, we cannot rule out an emerging cohort effect of increased alcohol
consumption in old adulthood. A large proportion of baby boomers do not consider medical

health problems to be a constraining factor for alcohol consumption [49, 99, 146]. This may
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increase the risk of adverse health effects of even low-to-moderate alcohol consumption in
subpopulations of older adults, which may help to explain why we were unable to identify
differences in mortality between the two drinking groups. A recent novel observational study,
found that exceeding just 56 g / week was associated with poorer cognitive performance[259].
They suggest a potential biological link between moderate alcohol consumption and cognitive
decline, mediated through iron accumulation in the brain. Furthermore, a survival bias may
also explain that we did not identify increased mortality among the high-level drinkers, since
those who experience health impairment reduce consumption [110, 168]. Table 8 shows the
hazard ratios when comparing the baby boomers with the pre-world war 11 generation.
Although not yielding significance, a trend towards increased mortality risk in women from

the baby boom cohort that exceeds 100 g / week can be observed.

Table 8 All-cause mortality risk by alcohol consumption according to cohort in Tromsg4-72

Pre-War Il generation (born Baby Boomers (born after 1946)
before 1946)
Women (OR) Men (OR) Women (HR) Men (HR)
Abstinence 1.29*** 1.16** 2.37* 1.84
[1.16, 1.44] [1.04, 1.30] [1.10, 5.13] [0.82, 4.16]
> 100 g/ week 0.96 0.93 1.17 0.84
[0.73, 1.26] [0.80, 1.08] [0.51, 2.69] [0.45, 1.54]

aDetailed information from adjusted analyses is found in S.Table 2 in sub-study III.

The hypothesis of possible adverse health-related consequences due to an interaction with the
drinking pattern (HED) could not be confirmed in our study. In contrast to other findings that
binge drinking is particularly harmful in older adults [37, 96, 108, 109], our study did not find
that frequent binge drinking was a significant confounder or moderator of either SRH or all-
cause mortality. Some have reported similar findings, which may imply that binge drinking is
an imprecise measure to identify the harmful use of alcohol [177, 260]. On the other hand, it
has been argued that AUDIT-3 underestimates health-impacting HED in older women, since

the criterion of 6+ drinks may be too high to identify harmful binge drinking in women [116].
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It is possible that we could have identified binge drinking as a moderator of the adverse health

consequences of average alcohol consumption if we had lowered the threshold for HED.

Being a non-drinker of alcohol was associated with both poorer SRH and greater mortality
risk, in line with previous findings, but the findings have limitations due to a misclassification
bias as described in section 5.1.1, i.e. the “sick quitter effect” [110, 191, 193, 198, 261]. We
therefore decided early in the planning phase that abstainers should not be the reference group

in the analysis.

5.2.5 Alcohol consumption: No need for specific thresholds for older age and according

to sex?

Even if we found that alcohol consumption is very prevalent among older adults in Norway,
and that almost half of current drinkers exceeded at-risk drinking thresholds among both
women and men, this may not involve actual risky drinking [239]. Older people in Norway
drink frequently, and reporting to drink alcohol four times a week gives an AUDIT-C score of
4, even if the usual quantity is only 1 or 2 units. Nevertheless, we identified a higher
likelihood of experiencing some sort of alcohol problem among older women with the highest
level of education in 2015-2016. This may indicate that the increase in the proportion of at-
risk drinkers, especially among highly educated women, is beginning to show adverse effects,
as suggested by Skog and recently claimed by Rossow et al [44, 50, 246]. This can also
become an increased public health concern, as women live longer than men and may
increasingly need health services and interventions due to alcohol-related problems [61, 124,
262]. In addition, the changes in alcohol habits might not have lasted long enough to show an
independent effect on mortality risk. If one is to compare with other health-related risk
factors, such as smoking, there is a strong correlation between pack-years (a measure for the

accumulated amount a person has smoked, calculated by multiplying the number of packs of

76



cigarettes smoked per day by the number of years the person has smoked) and morbidity /
mortality. Our study had no data on accumulated alcohol consumption throughout life. It is
likely that those who have had heavy alcohol consumption earlier in life have accumulated
more adverse health-related consequences than those who started consuming higher levels

only in old age [110, 263].

The models in our study included repeated measures of alcohol consumption to capture the
effect of changes in consumption level over time during follow-up. It is likely that those who
experienced deterioration in their health situation stopped drinking and contributed in the
“sick quitter effect” observed in the Kaplan-Meier plots. Thus, our study does not prove that a
persistently high consumption level is associated with reduced mortality risk. Excessive
alcohol consumption is harmful to both older and younger adults and increasing alcohol
consumption among older adults gives cause for concern. Besides, it has been shown that

SRH may improve in older adults as a result of stopping drinking [254].
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Conclusions

We identified a considerable increase in alcohol consumption among older adults in
Norway between 1994 and 2016, for both men and women. However, women have
increased their consumption more than men, implying reduced gender differences in
drinking behaviour. Despite the fact that most of the epidemic increase in alcohol
consumption was among the privileged and healthy older adults, and this was especially
true for women, increased drinking will also imply an increase in very heavy drinkers [44,
50, 246]. Increased at-risk use and alcohol problems in the growing population of older
adults are therefore likely to present major challenges for the future health care system in
terms of recognition, interventions, and determining the most appropriate treatment

options [60].

Our findings suggest that risk individuals who may experience alcohol-related problems
include older adults who live alone; who do not have enough social support; who are in
poor health; who are mentally distressed; who are prescribed sleeping pills; and in fact,
those with a very high level of education (in women). In addition, preventive case-finding
strategies should address men who are prescribed sleeping pills or have smoked more than
20 years, and women with a high comorbidity burden or are over 75-80 years of age, as
they have higher chances of experiencing health deterioration (SRH) in combination with

alcohol.

We found no clear evidence of an independent negative effect on self-rated health
trajectories or mortality of exceeding an average of 100 g / week compared to low-to-
moderate drinking. However, interpreting our findings as evidence of a protective effect
of high-level drinking on any health-related outcome while ignoring the dynamic

relationship between poor health and drinking behaviour is probably not correct. Older
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adults are likely to be more susceptible to harmful effects of alcohol at lower blood
alcohol concentrations compared to younger adults, thus, the “preventive paradox” may
apply even more to them as a group. The proportion of high-level drinkers was
considerably lower than moderate drinkers, and because even low-to-moderate drinking
older adults may be at high risk of adverse health effects, this may help explain why we
were unable to identify a group difference. Our findings imply that a change in
governmental strategies and alcohol policy to influence alcohol-related health behaviours

in older adults should be considered.
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Implications and future perspectives

There are several implications related to the findings from this thesis.

The findings are consistent with Skog's theory, as the population of older adults
appear to move in concert up the consumption scale [44]. According to the literature,
political strategies to target population drinking (APC) are recommended, as they are
likely the most efficient way to prevent regular drinkers from becoming very heavy
drinkers [50, 246, 260, 264, 265]. However, a more efficient alcohol policy may
necessitate more targeted interventions aimed at older adults. Moreover, prevention
strategies towards both high-risk subgroups and APC are needed, since not all groups
within a society change their alcohol consumption in concert [266, 267].

It is important to raise public awareness of the substantial changes in alcohol habits
among older adults. Many at-risk drinkers fit into the perception of “successful aging”,
with higher levels of education, better health and a larger degree of social satisfaction
than low-risk drinkers, and this is especially true for women [30, 31, 33, 90, 112, 115,
124, 238, 239]. Our findings suggest that a subgroup of high-level drinkers who live
alone, who use sleeping pills, who are in poor health and have the highest education
(women) may experience alcohol-related problems.

Our findings imply that it should be as relevant to ask about alcohol use as it has been
to ask about smoking when older adults are admitted to hospitals, are visiting the
doctor or receive home-based care. Health professionals can facilitate important
interventions, such as health advice on increased risk of falls, accidents and confusion
due to alcohol use, especially in combination with poor health or prescribed
medication [56-58, 268]. Increasing the knowledge of the high prevalence of frequent
drinking among older adults might reduce symptom misinterpretation and under-

detection of alcohol misuse [155, 269].
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Our findings do not support the need for specific alcohol thresholds due to
chronological age. However, general health advice to older adults about potentially
harmful interactions between alcohol and commonly prescribed medications must be
given at every opportunity, due to the high prevalence of frequent drinking [56, 57,
91]. Future research would benefit from developing standardized measures across the
world and use identical definitions to make valid comparisons of alcohol consumption
and health consequences [96, 101, 118].

The health authorities should consider to label alcoholic beverages with the unit
number per serving to promote the understanding of the content [95, 99-101].
Additionally, alcoholic beverages should contain information that sex differences and
increasing age imply reduced "body water" resulting in higher BAC per unit to
promote sensible use, similar to the information on nicotine and caffeine-containing
products [20, 59-61, 65].

Researchers should disseminate information to the general population of older adults
about the potential health risks of elevated alcohol consumption, to counteract biased
media reports [47, 48, 119, 270].

New services and collaborations may need to be developed, due to the evidence of
increased combined use of alcohol and psychoactive prescription medications, and
high prevalence of comorbid mental and physical health conditions in older adults [59,
60, 63, 74, 263]. Due to the high incidence of medical and neurological complications
during alcohol withdrawal in older compared to younger adults, specially trained
geriatric health professionals should work in these locations [79, 181, 240].

Future research should investigate the effects of exceeding suggested low-risk

thresholds among more vulnerable older adults, such as those who have been
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hospitalized, those receiving psychiatric treatment and those with polypharmacy,
including those over 80 years of age [62, 89, 271].

Future research should longitudinally investigate whether adverse health effects of
high-level drinking increase in the baby boomers when the changed alcohol habits
have lasted for a longer period [74, 119, 121, 240].

Furthermore, genetic factors may affect the risk of elevated alcohol consumption,
alcohol metabolism, alcohol-related health consequences and interactions between
alcohol and prescribed medications [174, 272]. The evidence on alcohol consumption
and health-related consequences in older adults is still insufficient, and future research

should include genetic factors.
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The changing alcohol drinking patterns ®
among older adults show that women are
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Abstract

Background: As the population of older adults continues to grow, changes in alcohol consumption are important
to manitor because an increase may have public health consequences. Rates of alcohol use vany with geographical
location. The alm af this study was to examine trends in alcohol cansumption amang older adults in a geographically
defined area In Morway, especially changing sex differences in drinking pattems over a 22-year period.

Methods: Repeated cross-sectional survey (in 199495 2007-08, and X015-16} of a general population of older adults.
Eligible for this study were 20939 participants (aged 60-99 yearsk. The data were analysed wEing generalzFed estimating
equations, stratified by age and sex. Akohol consumption and drinking pattemns were assessed, using an adaptation of
the ALIDHT-C

Results: Between 1994 and 2014, there has beena signfficant increase in the proportion of cument drinkers amang
older adults. Furthermnone, the probability of frequent drinking (dcohol consurnption at least twioe weely) Increased
significantly between 1994 and 2016, particulary amaong older wormen; OR 802 (0 5.97-10.29) and OR 587 (O 400-
B&3) in the age groups 60-8% and 20+ respectively for women, and OR 4,13 (0 342-498) and OR 3100 241399,
in the age groups 60-6% and 70+ respectively for men. The majority of older adufts drank small amounts of aloohol on
typical drinking days, but there was an Increasing probability of drinking three drinks ar maone on each occasion aver
the study perod, except among women aged 74 years,

Conclusions: Among older adults in Norway, aloohol consumption interms of frequency and quantity on typlcal
drinking days has increased considerably from 1996 to 2116 This change 1s in the opposite direction of what has been
reported among younger adults. The gap between women and men in frequent drinking has been markedly
namawed, whidch Indicate that women's drinking pattems are approaching those of men. This may invohe a need to
change alcohol palicy in Nonway to mare targeted interventions aimed at olger people.

Keywords: Alcohol drinking pattems, Alcohd policy, Older adults, Sex differences, Public health, Tromsa study, Nonway
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Changes in the prevalence of alcohol consumption
among older adults may have important public health
implications, as alcohol use is a leading risk factor for in-
juries, mortality and the burden of disease [1-3]. The
number of people above the age of 65 is estimated to be
doubled by 2060 [4], healthy life expectancy is increasing
and the heterogeneity in health status among aging
people is greater than in the past [5]. (Mder adults have
a higher incidence of comorbid mental and physical
health problems and a higher rate of polypharmacy,
compared to younger adults [1, 6-8]. Due to a smaller
proportion of body fluids and reduced liver function,
which means reduced dose tolerance, older adulits are
more villnerable to the physical, psychological and cog-
nitive adverse effects of alcohol, compared to younger
adults [9-11]. Older women are even more susceptible
than older men, due to naturally lower levels of body
water in women than in men, resulting in higher con-
centrations of alcohol in the blood after drinking equiva-
lent amounts of alcohol [12],

Traditionally, alcohol use has been moderate in older
compared to younger adults, and men have had more
harmful drinking habits than women, including more
frequent drinking and consumption of larger quantities
on typical drinking days [13-16]. Recent studies report
that older adults in both the Nordic and other European
countries have increased their aloohol consumption over
the last decades, with diminishing sex differences in
drinking patterns [15, 17-21]. However, the size of the
changes in alcohol consumption and the size of the
changes in differences between the sexes (Le., prevalence
rates of men to women) vary across studies, depending
on factors such as social class, ethnicity, and geograph-
ical settings [13, 17, 19, 22-24]. Moreover, the preva-
lence of potentially harmful drinking among older adults
varies from 10 to 42%, or even more, as the criteria for
“at-risk”, “hazardous” or “unhealthy” drinking in older
adults are currently inconsistent and vary between stud-
ies [25-28]. The US MNational Institute on Alcohol and
Alcoholism (WIAAA) advises that people older than age
65 who are healthy and who do not take any medicines
have no more than seven drinks a week, and no more
than one drink on any 1 day, whereas The UK alcohol
guidelines of 14 units a week may be to be too generous
for dder people [29]. Knowledge of the lower limits of
potential harm from alcohol is constantly growing, but
maost countries in Europe, including Morway, lack spe-
cific guidelines addressed to older adults [14, 30]. Incon-
sistency in findings implies possible differences between
countries in drinking patterns of older adults and that
the importance of sex for drinking patterns might differ
between countries. However, the European definitions of
“one unit of alcohol” vary between 8 and 20 g of pure
ethanol [2], which means that even well-defined
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guidelines can be interpreted very differently. Longitu-
dinal surveys from different geographical locations are
hence needed to investigate varitions amnd monitor
changes in alcohol use in different aging populations. In
Morway, one unit of alcohol & defined as 12 g of ethanol.

The aim of the present study was to investigate trends
in alcohol consumption among older adults (defined as
those aged &0 years and over) in an urban municipality
in Morway, by comparing participants in a population
study from the same geographical setting across 22 years,
We aimed to describe age- and sex-stratified changes in
i) proportion of current drinkers ii) alcohol drinking pat-
tern in terms of past year drinking frequency, and quan-
tity on typical drinking days (=2units/<24g of ethandl,
here defined as “moderate” or = 3 units/=36 g of ethanal,
here defined as “at-risk”), and iii) heavy episodic drink-
ing (HED) last year (=6 units/=72 g of ethanol in one oc-
casion). In particular, we aimed to investigate whether
sex differences in alcohol consumption among older
adults have changed.

Methods

Study design and study sample

Chur study design is a repeated cross-sectional examin-
ation of a large general population living in a geograph-
ically defined area in MNorway. The data used in this
study are taken from The Tromse Study, an ongoing
population-based cohort study conducted in the munici-
pality of Tromse, the seventh largest city in Morway.
The study was initiated in 1974 and currently consists of
seven surveys [31, 32, A total of 45473 persons have
participated in at least one of the surveys. The present
study is based on three of the Tromse surveys, Tromss
4 (1994-95), Tromse & (2007-08) and Tromse 7 (2015-
16), in order to examine trends in drinking patterns over
the last 22 years. Data were retrieved from participants
aged &0 years and over at the time of participation and
who answered questions about alcohol consumption. All
residents of Tromse municipality aged &0 years and over
were invited to these three surveys, and it thus consti-
tited a random sample. [n 1994, the number of inhabi-
tants in Tromse was 54600, and in 2006 it had
increased to 73480, Eligible for this study were 5861
participants (55% women) from Tromse 4, 6462 partici-
pants (53% women) from Tromss & and 8616 partici-
pants (52% women) from Tromse 7 (Table 1).

Measures

Alcohol consumption

Alcohol consumpton was measured with an adaptation
of the AUDIT-C (Alcohol Use Disorders |dentification
Test-Consumption), which is an abbreviated version of
the 1-iterm AUDIT [33], consisting of three items on
the past years” frequency of drinking (never, monthly or
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Table 1 Overall sample characteristics (260 years, N = 20,935
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G055 1520 a0 2107 ao 2577 75 5A04
A 1.628 &7 1358 58 1774 55 AT
Total 3248 75 3430 o 4451 &3 11,128
Age rean GO s {71) Ga6 {7 0) G35 {7.0)
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less, 2—4 timies a month, 2-3 tmes a week, or 4 or more
tmes a week), number of drinks on a typical drinking
day (1-2, 34, 5-6, 7-9, or 10 or more), and frequency
of heavy episodic drinking (HED], 6 units or more (272 g
of ethanol) in one sitting (never, less than monthly,
maonthly, weeldy, daily or almost daily). The AUDIT-C is
recommended for identifying at-risk drinking prevalence
in older adults [28]. We dichotomized drinking frequency
to “infrequent” (<2 tmes a week) or “frequent” (=2-3
times per week) drinking, as this cut-off limit is used in
other comparable studies [7, 34]. Due to some evidence
on cut-off limits of at-risk drinking among older adults
[26, 35, 36], we dichotomized drinking quantity to “mod-
erate” (22 units/=34g of ethanol) or “at-risk” (=3 units/
=36 g of ethanol) drinking on typical drinking days. HED
was dichotomised to “never” or “ever”, due to the fact that
HEL» at least once yearly identifies those at risk of harm
from any heavy drinking [28, 33].

The guestionnaires on aloohol consumption differed
slightly in Tromse 4. Abstinence was measured by the
question; “Are you a teetotaller” with response alterna-
tives “yes” or “no”. Frequency was measured by an open
question: “During the last month, how often did you
consume aloohol?”. Cluantity was measured by the ques-
ton; “How many drinks of beer, wine and spirits do you
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consume during a usual two-week period®”. The ques-
ton about HED was the same in all three surveys, but
was asked only to participants <70 years in Tromss 4.
Supplementary Table 1, Additional file 1, gives a com-
prehensive description of the measurements of alcohol
consumption in Tromse 4 and how they were operation-
alized to be comparable to the measurements in Tromse
& oand 7.

Sododemographic varmables

Age was measured as a continuous variable and subse-
quently recoded into two age groups: 60—&9 years, and
T years and older (F0-99) Sex was coded 0 (females)
and 1 (males). One questions about educational level
was included. In Tromse 4 and 6, there were five re-
sponse categories; 1) 7-10years primary/secondary
school 2) Technical school, middle school, 1-2 years se-
nior high school 3) High school diploma (3-4 years) 4)
Collegefuniversity, <4 years, 5) Collegefuniversity, =4
vears. In Tromse 7, there were four response categories;
1) Primary/partly secondary education (up to 10 years of
schooling) 2) Upper secondary education (a minimum of
A years) 3) Tertiary education, short (college/university,
=4 years) 4) Tertiary education, long (college/university,
=4 years). We dichotomized educational level into 1)



Stelamder or al Swlsrance Abuse Tragiment, Prevention and Palicy

Lower educational level {categories 1-3 in Tromse 4
and &, and categories 1-2 in Tromsae 7), and 2) Higher
educational level (categories 4-5 in Tromse 4 and & and
categories 3—4 in Tromse 7). One question about living
sitmation was included: “Do you live with a spouse (part-
ner?” with two response alter natives: “yes” or “no”.

Statistics

Continuous variables are presented as the mean (5D
and categorical variables as counts (%). Prevalence rates,
sex differences and changes in sex differences in abstain-
ing, infrequent/frequent drinking moderate/at-risk
drinking, and any/none HEDY last year were calculated
for the total sample and separately for the age groups
G—69 and 70+ .

Since a number of the individuals in this study partici-
pated in two (Tromse 4/Tromse 6=158% Tromse 4
Tromse 7 = 583; Tromse & Tromse 7 = 3975) or all three
of the surveys (545), these observations are considered
clustered or non-independent. To account for this de-
pendency, we used generalized estimating equations
(GEE) for fitting logistic regression models. We specified
maddels, with a logit link function, the correlation struc-
ture was set to exchangeable, and we selected robust
standard errors. Binary variables of abstainers/drinkers,
infrequent/frequent drinkers, moderate/at-risk drinkers
and any/not HED last year were compared across time.
Time (199495, 2007-08 and 2015-16) was used as an
independent variable. 199495 was set as reference cat-
egory in all models, except for HED in age group 70+
The question about HED was asked only to participants
aged <70 years in 199495, 200708 was thus set as a
reference category in the model of older adults 70+, to
enable comparison of changes in prevalence and sex dif-
ferences among participants over 70 years between 2007-
08 and 215-16 in this drnking category. In order to
test for changing sex differences between surveys we in-
cluded an interaction term between sex amd survey.

To describe overall changes in drinking patterns in the
population of older adults we used unadjusted models.
However, age, educational level and relationship status
may account for some of the sex differences and in aloohol
consumption [17, 19, 23], so these variables were included
in the modeks of change in sex differences. Furthermore,
the change in education level and relationship status dif-
fered between the sexes during the study period, separate
maodds were therefore estimated to compare the influmnce
of these covariates. Participants reporting to be abstiners
were only included in the category of overall drinking/
ahstaining, and excluded from analyses of other drinking
patterns. The results are reported as odds ratios (OR) with
95% confidence intervaks (95% CI).

Changes in educatonal level and rdationship status
arross time among men and women were compared with
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Chi-square tests, Data were analysed using [BM SPSS
(Statistical Package for the Social Sciences), version 26.

Results

Sample characteristics

Mean age of the included older adults was 69.9 (5D 7.0,
68.2 (5D 6.7), and 68.9 (5D 6.4) years in the three con-
secutive surveys (A =20939). The overall attendance
rates among those aged 60 years and over decreased for
each survey, from 77 to 69% and &% in the latest sur-
vey. [n 199495, 69% of participants lived with a partner,
compared to 73% in 3015-16. The difference in relation-
ship status was significant among women (p < (L001) but
not among men (p=0421). A proportion of 10% had
completed collegefuniversity education in 199495,
compared to 37% in 2007-08 and 37% in 20015-16. The
difference in educational level was significant in both
women and men (g < (001 for both sexes).

Trends in abstaining (full sample)

The overall prevalence rates of abstaining decreased sig-
nificantly for each of the three surveys from 31% in
1994495 to 17% in 200708 and 11% in 2015-16 [‘p-:.'
0.001). The prevalence decreased significantly in both
men amd women and in all age groups during the study
period (Table 2).

[n the youngest age group (G0-69 years), 95% of men
and %1% of women reported being current drinkers in
A15-16, compared to 85 and 68% respectively in 1994—
95. Results from crude data are shown in Additional
Fig. 1, Additional file 2

Trends in alcohol consumption, frequency (current
drinkers)

The majority of both men and women reported alcohol
consumpton once & month or less or 2-4 times per
month, in both women and men. However, the preva-
lence of infrequent drinking was considerably reduced
during the study period in all age groups (Table 2). Cor-
respondingly, the overall prevalence of frequent drinking
(drinking at least twice weekly) increased significantly
for each of the three surveys from 9% in 1994-95 to
6% in 2007-08 and 35% in 2015-16 (p< Q001) The
change in sex- and age-stratified prevalence is shown in
Fig. L

The likelihood of reporting frequent drinking in-
creased more among women compared to men across
the study period (Fig. 2.

Trends in alcohol consumption, quantity (current
drinkers}

Most participants reported their number of drinks on a
typical drinking day to be 1-2units of akeohol (Table 3).
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Age at Time" Abstaining [full sample] Infrequent drinking <2 times Frequent drinking =2-3 times
|partici pation per week (drinkers only) per wesk ldrinkers onlyl
% (N OR [95% C1) % [N} OR [95% 1) % M) OR (5% C1)
Waomen
a0-69 1 316{5111616] 1 S48 (1048/1108) 1 52 {5/11058) 1
2 15.5 {3212076) 042 {136-050) FRg1M7175E) 18 {R13-024) 261 |M581755) 562 A.16-759)
3 91 {241/2657) 025 A0-329) G57 (158772418 313 {R0s-017) 343 @292416) A02 (5971074
70+ 1 482 1\77391a16) 1 957 BOISEST) 1 43 (36/837) 1
2 352 {4381 243) 064 154-076) 8219 ((Gs/805) 026 {1 18-039) 171 138/805) B0 {255-566)
3 B 3FAN T3] 136 ¥131-043) 731 576/ 1336) 17 (R 12-0325) 269 360/13346) 587 A0-4563)
Men
G0-549 1 45 (2141477) 1 253 [10841243) 1 142 (1731 253) 1
2 G4 (1.26/15974) 043 134-056) 593 {1280/1348) 138 {031-0145) 307 (5A B4E) 262 {216-319)
3 51 1272497) 035 27044 586 [1385/23564) 024 {020-029) 414 @T92354) 413 3424239
4 1 50 {B21129] 1 BIT (743/847) 1 123 44847) 1
2 TEE {190/ 1008) 075 §159-0235) 785 542 818) 53 (045-078) 215 076/4818) 1701 23-225)
3 108 (17%1644) A0 132050 664 @74/ 1456 132 {i2—042) 336 @921 464 310241399

3l age goup by sex prevalen oe rabe changes wee sttishcally sign fiant betasen 1994 and 95 and 2015-14
“08 from Generakzed Equations Modek with 1954 -95 a5 seferen e, stratified by 2ge group and sex, adusted by educational bevel and rebtionship stais

“Time: 1= Bageline, 1994-95_ 3 = 2007-08, 3= 2015-18

However, the prevalence of at-risk drinking (=3 units/
=3 g of ethanol per occasion) on a typical drinking day
increased significantly during the study period among
women aged 60-69 years from 16 to 22%, and among
men from 28 to 4% in the age groups 6064 and from

7 to 24% among those 74+ years (p <0001 in all age
groups). Men have increased at-risk drinking more than
women during the study period, as can be seen in the

negative change in sex differences between 1994 and 95
and 2015-16 (Table 4.

Trends in heavy episodic drinking [HED)

The overall prevalence of older adults aged 60 to 70 years
reporting any HED during the last year was reduced from
% in 199495 to 41% in 200708 and to 46% in A15-16
(< (L001). The overall prevalence of older adults aged 704+
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years reporting any HED during the last year increased
from 23% in A7 -08 to 26% in 2005-16 (p= 0.020). M
aged O0-69 years have increased any HED more than
women in the same age group during the study period, as
n be seen in the significant negative change in sex differ-
emees between 199 and 95 and 2005-16 (Table 4)

Although the models controlling for edumtional level and
relationship status did not find significant differences com-
pared to unadiusted modds, a modest trend was ohserved
towards a higher probability of reporting HED and at-risk
drinking among those with higher educational level in the
last survey (Table 5).

Table 3 Prevalence® of drinking patterns {(quartity} and odds ratios (OF)” across time

Age at Time® Moderate drinking <2 units on typical At-risk drinking =3 units/>36 g of ethanol  Heavy episodic drinking [HEDF
jpartici pa tion drinking days (drinkers only) ontypical drinking days (drinkers only]l  (drinkers only)
% M) OR {85% Cl) % (N ORf |95% C1) %% (N OR |25% Cl)
Women
o053 1 340 1FEN105) 1 1831 70 E8) 1 372 (/579 1
2 242 {1431 9) 102 E2-127) 158 27141719) g (17-1.2) 195 3420721) (43 (236-053)
3 a0 13542377 056 54-0487) 2200233377 1.51 {1.23-1.85) 269 HAG2400) A0 (59-084)
0+ 1 N6 {767 EIT) 1 84\ ME3T) 1 -
2 S5 | TANAET) 184 1.21-280) 54 {417257) 54 {335-083) 116 387758 1
3 RENA2NZTT) 147 sa-204) FAS5N277) 77 {34310 151 (1981315) 1.50(1.32-1.71)
Men
&l-53 1 716 (9081263) 1 284 35%1263) 1 6886 (MF1125) 1
2 580 10N 3] 053 45-0537) A0S (747/1324) 180 {1.61-224) 64 M1EBNE2E 191 (O7-1.07]
3 553 (13152337 A7 (240-055) AT (1ERI3FT) 213 | 1.81-250] B57 (15452357 172 (104-1.43)
4+ 1 3078247 1 1701447347 1 -
2 A013 (a355791) D23 (63108 127 (1567731) 121 {2F2-158] 339 (M%IE) 1
3 AT 10FaN424) 050 47078 243 3451424 158 {1.32-214) 423 \B14N453) 18T (1.55-2135)

Al 2ge group by sex prevadence rate changes weme sotistically sign fiant between 1994 and 95 and 2015-14, exoept for 2t-nisk drinking i women aged

T e

S0 from Gemeralzed Equations Modek with 1984 -95 as mference, stratified by age gmoup and sex, sdjusted by educational level and reltion ship status
“Times 1= Baseline, 1994-95, 3 = 2007-08, 3= 201518

HED = any drinking >&unitsf=72 g of ethanal in one siting kst 12 monthe. Only partidpants aged < 70 years were induded in 198495 thus 3007 08 was set s
baceline m analysic of parBicipants aged =70 pears
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Table 4 Frevalence rates, sex differences®, and change in sex differenced” in drinking patterns aoos fime

Drvinking Tromsas 4 (19504-05) Tromsa 7 {2015-16) Change in sex difference”
patterm 1904-55 versus 2015167
Women Men Multivariste adjusted Wiomen Men Multivariate adjusted T4 versus T7 F
s diffenenoes sex differences
OR ({1 95%) OR #C1 95%)
Aot
G1-69 3148 145 0133 {131-045) A 51 056 045071) 018 =025
O+ A8 455 037 {030-145) FET 108 43 035053 06 =374
Frouent drinking, 273 mes/wesk
G-G9 532 142 {1 T2—412) 3 414 136 {121-153] 166 < 001
O 43 123 306 {207-4.54) %3 EEL 1360106160 1710 < 01
Aridk clEnking, (=3 unita=36.g of ethand on nypecal déndang days)
G-69 160 24 20 | 1.58-254) 20 437 280247-3.18] =173 < 001
A+ a4 17 217 {15%295) T4 243 406 (3.18-5.17) —-1.89 < 001
Any HED {26 unita272 g of ethanol in one sining) las year
Gil-55 372 27 372 (303-457) e GR7 5725034651 =200 < (L03
A 116 338 396 {197-5328) 151 423 535 M35-657) —1.76 =135

Eﬂﬂmcﬂqa’hﬂauﬂd::ﬂmﬂ],wﬂ%mﬁchlm imtervals {0 95%), adjpsted for age, ievel of edumton and selationship sibus with women

= references

Srhange in sex dfference: positve change indicates convergence fie. differences growing namower, negative change indictes divesgence. Poalue for interadion

ferm hetween sex and survey with 1984-95 a5 reference

Timly pasticpants aged < 70 years were iIncluded i 1994-95, thus 2007-08 was set = baseline in anahysis of pastidpants aged =70 ywears

Discussion

Changing drinking patterns

We identified a significant increase in the proportion of
current drinkers among older adults in Morway between
1994 amd 2006, Infrequent drinking is markedly reduced,
and more among women than among men. Correspornd-
ingly, we found a significant increase in frequent drink-
ing among current drinkers, larger among women than
among men. The proportion who reported an increased
quantity of alcchol consumed on typical dronking days
increased during the study period. Any HED during the
last year was modestly reduced in those aged 60-69
years, whereas 3 modest increase in the prevalence of
any HED was found in those aged 70years and owver.
Any HED last year and at-risk drinking on typical drink-
ing days remained the alcohol measures with the largest
discrepancy between men and women.

Chur finding of only 7% men and 15% women reporting
abstinence in 2015-16 is in contrast to the findings by
Muevo et al. (2015] from 14 European countries, where an
average of 55% abstainers was found among older adults
wver B years [13], the same prevalence as reported among
US older adults [37]. It &, however, in line with epidemio-
logic studies from Morway and other Nordic countries
with an ohserved prevalence of abstinence between 7 and
23%, depending on age group and sex [18, 38-40].

The total prevalence of 27% among female and 36%
among male older adults who reported frequent drinking
in 2015-16 is considerably higher than the prevalence of
14-16% among younger adults (aged 15-59) who report
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frequent drinking in Morway [38]. The increase in fre-
quent drinking was also more extensive among women
during the study perod, which indicate that women's
drinking patterns are approaching those of men. This i
well in line with other epidemiological findings across
Europe [14, 15, 20, 41], but the sex differences we found
in frequent drinking in the latest survey are considerably
smaller than observed in other European countries [13,
17, 21). The findings are in accordance with recent
population surveys from the Mordic countries [18, 34,
34, 40]. General societal changes over the last decades,
such as an increase in women's rights, increased
work participation for women and improvement of
socioeconomic status relative to men's, may partly
explain the reduced sex differences in frequent
drinking [17, 19].

The prevalence of frequent drinking in the latest sur-
vey is higher than reported in several other studies [7,
13, 14, 34]. All participants in our study live in a
medium sized MNorwegian city, whereas other studies
have included older adults from both rural and urban
areas. People living in urban areas drink more than those
in rural areas [38], which can partly explain our findings.
Although higher educational level has been found to be
associated with more frequent drinking [13, 15], our
models that adjusted for this covariate did not signifi-
cantly change the probability of reporting frequent
drinking. Cur finding of more frequent drinking among
older adults stands in contrast to the observed decrease
in total alcohol consumption in Norway since 2008 [146,
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Table 5 Three models of the probability of reporting drinking patterns acoss time®
Tromss & (200708 Tromss 7 | X15-16)
Unadjusted O  Model 1° OR Model 2° OR Unad justed OF Model 1°OR Mode 27 OR
5% CI) {95%: 1) 195%: CI 5% CI) 195% Ol 1=5%: CI)
Women > 60 years
J'-'..":EIEE-"?:".-;': 045 (040050 050 44050 053 {046-060 026023029 027 025-031) 23 1025-035)
Invfreueent d-':'."k’i-":_:' 12§31 0=-015) 18 jr15-023) 027 (1 6-024) (8. OG-0 1) 012 JR0S-15) 14 {1 1-218)
Fraousant -:l"-"z.-"gF 593 @I 2740 548 435630 431 37613 06 {7 28-11.29) 843 \57a-1057 19 (569210
Moderae denkang® 101 Wra4-1.20) 09a a2-1.17] 1103 0581-1335) 072 r52-085) 058 (a53-0481) 078 (M6-095)
Al-sk chrinking” 198 083119 033 073-105 a1 {067-098) 138 1.18-1.53) 141 {1.18-167 129 (108-1.55)
Any HED st }ﬁa-‘ 42 J335-051) 044 (337-053] 343 (336-053) A2 J52-074) 068 57-081) a8 (5 7-081)
Men = 60 years
J’.‘.'.‘:SI’.EE-!‘-'-",.::" 51 YA 8-0A0) 053 (3A5-0463) 059 (049-000) 035 330-041) 033 128039 035 (03 1-043)
Indraquent drinking” 041 136048 043 337050 045 {333-053) 026023030 027 230310 027 023031
Frenuesnt d-""\".ﬂ..l"f_lr 243 2.10-281) 231 1552469 222 {190-260) 387 33744 388 (3354949 373 (320434
Mioderaie déinking® A0 053069 056 {43054 059 051-067) Q57 40.51-0.54) 057 Jr4a5-055) (53 (047-051)
AT-s d-r'm?‘g" 166 (1 46-1.88) 16& [1.45-190 162 (141-187) 175 (1551971 207 {1.H2-238) 2B 177-233
Any HED last }-aa-i' 077 65030 32 000546 0a3 {071-087 95 023112 122 11.04-143) 1.23 (105-1.44)

Odds mtins {OF) with 95% confidenae mtervals {0 99%), from Generalioed Equations Madels with 1994-95 ax mfesn e, strated by sex

“Adiusied for age and eductional evel Jow) highl

“Mdjusted for age. sdumtione] bevel {bw high) and mistonship st fiving abnefwith 2 pastner)
estotaller or not drinking aboohol last 12 months; *< 2 tmesheeel; * > 2-3 smesfseek 7 < 2units on typical drinking daps; " > Junits =36 g of ethanal on typial

drinking days; > 6 unisi=72 g of ethanal n one sitting

38], suggesting a shift in alcohol consumption from
younger to older regular drinkers.

Some studies have found that the more often people
drink, the more often they drink to intoxication [42, 43],
and there & a strong and consistent correlation between
mean consumption in a populaton and the proportion
of at-risk drinkers [44]. This could partly exphin our
parallel findings of more frequent drinking and drinking
larger quantities. Chur study reports an increase in at-risk
drinking in both women and men aged 60-69 years, and
in men aged 70vyears and older. This is in contrast to
other recent findings from Nordic countries, where this
drinking behaviour was found to be relatively stable
since 2000 [38, 40]. Gell et al. found large variations in
excessive drinking among older adults both between and
within countries, in a comparative study of drinking pat-
terns across developed countries, including Europe, the
US and Australia; from 4 to 36% (defined as z2units
among women and = 3 units among men) [15]

Binging & considered to be most harmful in old age
[28, 37], and our study shows that 46% of participants
between 60 and 70 years reported HED on at least one
oocasion last year. This prevalence of HED was larger
than observed in other European countries [5, 14, 45
Several of the studies on alcohol consumption in older
adults and findings reported in systematic reviews are,
however, based on older data. A more recent study from
MNew Zealand found that 58% of men and 20% of women
among community dwelling older adults aged 55-70

years reported HED at least once yearly using the
AUDIT-C, which is in line with our findings [28]. An-
other recent study from MNorway reported an increase in
any HED, from 17% in 1985 to 30M% in 2006-17 [38]. A
comparative study from the Nordic countries, also re-
ported increased prevalence of HED among older adults
since 2000 [40]. At-risk drinking (=3 units/=36 g of etha-
nol) on typical drinking days and any HED (=6 units/
272 g of ethanol in one sitting) last year remained the al-
cohol measures with the largest discrepancies between
men and women across the study period. Biological fac-
tors, including greater sensitivity to adverse health ef-
fects due to binge drinking among women, may explain
part of the sex differences observed in these alcohol

measures [11, 14].

Alcohol policy and societal changes

The primary objective of Norwegian alcohol policy has
been to minimize alcohol-related health and social prob-
lems at the population level [44]. During the twentieth
century, Morway has probably had one of the most re-
strictive alcohol policies in Europe with high prices and
restricked availability, and in 2000 the level of alcohol
consumpton in Morway was one of the lowest in Europe
[46]. The key features of current older adults in Morway,
as in many other Western countries, are a higher educa-
tional level compared to previous generations, higher in-
come, changing gender roles and a stronger focus on
individualism, self-realisation and pleasure [47-49].
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Changing alcohol habits have been suggested to repre-
sent a cohort effect from the “baby boomers” (those
born between 1946 and 19%4), who had higher exposure
to alcohol in their youth and tended to be more tolerant
about substance use than earlier generations [5]. More
liberal attitudes towards alcohol among elderly people in
Europe have been reported [14, 47, 49], as well as scept-
cism about the health risks of alcohol and even the view
that not drinking alcohol could be negative for health
[L1, 47, 50). The first generation of the baby boomers
turned 65 years in 2011, hence, not all changes observed
in the present study can be explained by such a cohort
effect. It has also been suggested that drinking habits are
“contagious” [#4, 51], suggesting that increased alcohol
consumption among younger cohorts of older adults
may affect drinking habits in older cohorts. Furthermore,
Morwegian senior citizens have greater financial security,
better health and welfare schemes, less social inequality
and more gender equality than in many other European
countries [49]. These characteristics of societal and cul-
tural differences may help explain the changing drinking
patterns among older adults in MNorway.

Importanty, the supply of cheaper alcoholic beverages
through cross-border and international tax-free shop-
ping has increased in recent decades, as has the number
of alcohol outlets in Norway, and the sales of 3 litre wine
cartons have become mainstream [16]. Previous findings
of European levels of daily drinking have shown a north-
south gradient with relatively higher consumption of
wine in Southern Europe compared to Morthern Europe,
but fewer monthly binge drinking sessions [14]. Ower
the last two decades, total alcohol consumpton in
Morway has changed with increased wine sales and de-
creased beer and spirits sales [16]. [t has been suggested
that the drinking culture from Mediterranean countries,
where many Morwegians take their vacations and where
many seniors have “second homes”, may have been
adopted [16, 18]. However, our findings of both in-
creased frequent drinking, in combination with pre-
served habits of bingeing, suggest the emergence of new
drinking patterns among the Norwegian older adults
with a possible combination of northern European and
southern European drinking traditions.

Owr findings support and extend accumulating evi-
dence that sex differences in frequent alcohol consump-
tion are decreasing [15, 17, 18 20, 21], even in the
oldest age groups, possibly suggesting shifting social
norms surrounding gender and alcohol consumption.
Holmila and Raitasalo (2005) have proposed social
mechanisms mediating changes in women’s drinking, in-
cluding the stress caused by women's dual roles, the
mimicking of male drinking patterns, changes in male-
fernale drinking com panionship, and changes in alcohol’s
position as a symbol of gender roles [22].
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Clinical impliations

The findings of this study may be particularly important
for general practitioners and other health professionals.
[mportant interventions, such as health advice on the in-
creased risk of falls, accidents and confusion due to alco-
hol use, may not be reaching older adults as a result of
symptom misinterpretation and a lack of key skills
among health professionals in identifying and managing
risky alcohol use in elderly people [10, 11]. Raising pub-
lic awareness of the substantial changes in aloohol habits
among older adults is therefore important

Main strangths and limitations

The primary strengths of the population based Tromse
Study are the high number of participants from the same
geopraphical area, the repeated survey design and the
high rates of attendance, ensuring a high degree of
representation. However, the proporton of partici-
pants in the oldest age group in our study was rela-
tively low and may therefore be less representative of
the general population. Since there has been few
studies conducted including the oldest age group (70
years and older), our findings may nevertheless con-
tribute to the evidence on alcohol consumption
among older adults.

The Tromse Study is based on self-reporting question-
naires, and because adults tend to underestimate their
own aloohol consumption [52], there may be an under-
estimation of the alcohol consumption level. Further-
maore, older people are even more likely to underreport
aleohol use [53-55]. However, more liberal attitudes to-
wards alcohol use in old age, including among older
waomen, may have reduced stigma and shame in the last
survey, and this may have contributed to less underre-
porting. In additon, variaton in how gquestions were
asked in the three surveys makes it necessary to exercise
caution when interpreting the comparison across time.
Crpen-ended questions about frequency and volume (as
in Tromse 4), without categorical response options [as
in Tromse 6 and Tromse 7), may have increased the
tendency to underestimate self-reported alcohol con-
sumption. However, the significant findings on preva-
lence and sex differences in the two last surveys are

As in general population surveys elsewhere [56], the
participation rate in the Tromse Study has declined [31],
especially among participants aged 70 years and older.
Alcohol misuse, abstaining from alcohol, and mental dis-
tress are moderately associated with non-participation in
population surveys [57, 58]. However, in a comparable
study from another county in Morway, this association
weakened when controlling for other varables [56]
Mevertheless, the underrepresentation of people with
high alcohol consumption, sbstiners and people with
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poor mental health should be taken into consideration
when interpreting results from populaton-based health
SUIVEYS.

As the Tromse Study is based in the seventh largest
Morwegian city with relatively few immigrants, it is lim-
ited with regard to ethnic diversity. The generalizability
of results may therefore be limited to Caucasian popula-
tons that are similar to older adults of Morwegian des-
cent Furthermore, since the sample does not include
rural living dlder adults the generalizability in prevalence
rates of alcohol consumption may be restricted to urban
living older adults.

Conclusions

Among older adults in MNorway, alcohol consumption
has increased considerably from 199 to 2006, Com-
pared to previous generations, the new generation of
older adults drinks more frequently and consumes larger
quantities on typical drinking days, while the prevalence
of heavy episode drinking remains stable. The gap be-
tween women and men in frequent drinking has been
markedly narrowed, suggesting that women's drinking
patterns are approaching those of men. Even though
overall drinking has increased, the changes are not ne-
cessarily connected to alcohol-related harm per se.
Women and older adults are, however, particularly sus-
ceptible to the harmful effects of alcohol, which may
imply that a change in governmental strategies and alco-
hol policy to influence alcohol-related health behaviours
to more targeted interventions for elderly people is
needed.

Abbreviations

ALDE-C Arohol Uke Disoades bdentifction TesrDonsmmpion

O Confichanas infeyval; G Ganeralfned stimaiing ecps; HED: Heasy
erisad drking. Drivking 26 units of Alcohal272 g of efanol in ane
Sty ksl 12 rroedh; OR: Clds o

Supplementary Information
The anline vesion contying supgfanmeniaty rmslesal avadisihie a1 MEesidod
e 0T T8 A 1301 1-021-00576-3,

Additional file 1: Rgure 51. Acobol congurrption dudsng Fe L pa
in B survens Boen T Toorse Study! (Additional Be 2, o) " Eorss
= 199895 Trorrde 6= A0 7-08, and Tewrde 7 = 2015 16 Froen ciude
chala

Additional file 21 Table 51. Cevifcogion of sl oukeorms fre e
L Teorrees 4, Toorrde & and Tromde 7.

Adknowle dgements

W thank Vicar Fledl, Geneal Manager of the Moswegian e s’ saoscation
in fefel of aohd snd deugs Madbong) and Asbjern Lasen, Demty
e, Begond Manasger Nodkhern Mateey of The Natwegian ubes

i saciabon i e Bed of alcoha snd disigs (IO, ko inget and deds sl
i Endings

Authors’ contributions
CEG and LTS conceived and dedgned the resesech, 175 acquied the dat
ad preforrreed stafkicsl srabes CKG, A, AW and LTS handbed Rinding

(2021} 16:45

Page 10af 12

st SuperdiEan. LTS deafed e niisl iranuscipt. OKG, 168, AH, I, LHL
e G5 rrade aiical sedtions of the manusoipd for ey mfelecual conient.
Al anhees dead and appedved 1he Bndl masscipt

[Fuendfiing

The ducly B gt of & lrges prapa on akohol sid aging and B Rnded by
e Beeth Mooway Regional Fedth Authority and sugpomed by 1he

Ui sty Hospial of Moah Moy The Rnding oeganizations wese fol
iwoked i Fre design of The stady, e data sndyss, the inbe pretation of
T et B, the 'wilhng af The aulwmsdion of The manusipt.

B silability of data and msterisle

The dats that suppan The Sndings of thes sTudy aee seailabde o gy
T cauncl e coabosn LB Mo hioersay] Bl e FElems ol I Fie acalahiliny
off Thess dats, which were used undes Beeme for the curment study, and o
e ] peolicly avaifale. Pl e geougyd rray appoly for access 1o the daa
e EELtucions on fe webae)

Dedarations

Comsent to publication
Bt apdicaltyie

Ethics approval and consent to participate

Al o tieipen 14 peawided weilen consent K the sohenilic use of thel hasi
stvey' data. The Tramse Study has & Boae Bom the Nosyegan Data
repecieate sndl hae been appaived by e Regaonal Cormmlies for Medical
] Heslth Ressairt Elhics (FEC Moah). The present stody = peet of &

s iy patypec Appacved byt The AEC Noath (case pedepencoe 202 0AGHG]
O sturcly wi pederrred i cormglincs with the Dedaraion of Mekink

Comipeting inbenets

Gt Sl Fra, peceiue df honoraia for padtidpating in ane meeting of the
Morweagian sduiiory boaed for Biogen, sgaeding the sducanurmal thal. The
efier snhos decine tha fuesy hawe no Comgeeting Ferss

Author details

'Diwiicnt of Mental Hedth and Subamnce Aluke Uniersly Hoipdal of Nodh
hersniy, Posthoks 61 24, 9291 Toera, Norway :E-q“nrn.-m off (Tanicast

e dicime, Facuity of Heafth Scendes, LT The Asclic University of Mooy,
Trsereey, Bocway. Demmetrent of Doy snd Tobeeor: Reiearch, Maswegisn
Fretitute of Public Heaith, Olo, Maraay. SHossegian National Advisarg Linit
an Aoeing ancd Heah, Viestiold Hodgllal e, Tansben, Morsey  hatiute
of Oemcal Mechcine, Faculty of Medicine, Univessity of Cilo, Culs, Moy
e gt of Addiction Medicine, Haksland Unienity Masgial, Bergen,
Mosway  Depatrre of Cinial Bpcholbgy Usfveraty of Bergen, Besger,
Moy,

Aocepted: 16 Aprdl 2021
Fublished online: 26 May 2021

References

1. Boom R B T, Befm L Mcohol snd publiic heaih, Lance, 200E 365 988
S19-30 e dofor g 1010 16E01 A0-57 3605 1 770 2.

2 WD W0 Gioksd stamis reportaon doofnl and hedth 2018 2019 Repon
By Q41565632

3 Rerwn 4, Gmed GE 5 Gme G Hean O5M, It 5 Popova 5, &1 4 The
reator g Detaeen diferen | dimerdion s of aldona wse and e uiaden of
dismanean update Addicrinn, 2017 11 X668 1001, e idolog /1
Q1111 alel TI75T.

4 Lum WED 5 Dimersions of ghotal pooulation praection: wha do we
oy alman fnere papufation vends md Sruciues? Philos Trars B Soc,
2003651 IR42TFe-91. e fdoiong 10U 0EEE SR 201007 35

5 Wing ¥R, Ancdrade LML Egidermology of alcand and drug wie in e
efdesty. Curer Cimion Papchiatng. 2013264 388 hinpafdaiong/ 101097
WO T 3328 e el

6 Fomaki | Palped T, Modhanen M, Erbund B, Aldernan OF, Bafanen § et al
Prevaience of conmeitant use of doahal and sedabee-frpmoic dougs n
eniclche and cider aged periore: & graematc v, Arn PRasnaco e,
201EATEST-6A Mt ol o/ 101 345k R4

106



Stelamder er al Swhsrance Abuse Tragoment, Prevention and Palicy

BT

Eely 5, Olarvewain O, Cowan A Brame C Laformune L Abona and dider
e fylermalic e of aeders, Rciiains and conted of ddnidng in
chdey peapie and implicAions for imtecsEnion design. FLlos One 2018031}
0191 189, My doioag 10137 1o ral pone0 197139,

Bersorw | MERei P, Bere W, The calfectivity of chunges in akohal
corsarmption eviited. Addiction. 2014109144755, Pl aiorgl
Q111 Vel 1250

Grned G, Rehm 4 Mesaring deonal cordumption. Contermparasy’ Deaug
Prolders. 20043 T Tp67-5400 e/ dd v oag 1001 177,000 230020403 100304,
Wilcow 5 Eimg AC Aleofedl consurmgsion in aider ackiss & cormgadion of
P adiesarnenit methacs. § A Gevantol, 2000192 1T70-E0. Braidal
ey 1001 177073 458000 1900 208

Sovocrn BR, Ferel 3. Avohof e amongalder adluls 1 Gen Pycknl
006G 13RS IET. B ol o g 10 S A00GEEMNR 1334 453067

Dar B Alcohal wes dnosdess in ddely people: fae ar fofon? Adv Pachiae
Troeal 200G 12517381, hmpedd oioegy 1001 192001 2.3 178

Tardi FA, Rogrima K, Tambs K Aloohol use and merid disress a5
precdictos of nonrepore i gened popr BEon heald wresys e HUNT
shichy. oo Paychialny Popchiat Egndemnicl. 20124 T80E-16 s /dat
gy IOV DO ADDT 2707 105872

o |, Sockssll TV, Madondd 2 Mor-resporde bis in aioahal and drug
prpaton ot Dvog arcd Aleahal Revies 20092864857 bty
oy 10011114 14653562 2008 00077 5.

Lurckreng |, Darmtndm Thakker K HERwam T, Fardel Y Deterninants of

o ddpdion, yd Te efea: of norpaicipeion on poens caote
effect reporeiige, in e PART sudy on mental deosders Sac Paekiany
Paychiay Egicermnio, A00EANART-AE. My dolong, 100 10075001 27-005-
=T

Publisher's Note
Sgringer Natune sermoae el with fregad 10 s dctione dasms n
et mags and retitusonsl A SR

107

(2021) 16:45

Fage 12af 12

Beady to swbmit yowr research? Choose BME and benefit from:

= Tagl, comveriant anling silsmighnn

= torceagh peer revlew by experienced ressarchars bn your fleld

# rapid publication on acoeptance

= suppert far research data, incladiog lege aeed comples data types

# poid Open fooess which fosfers wider colaberation and incresssd ciations
& AU sy Tor your research; cwer 1000 wobsltn vivws par yoar

K BMC

At BMC, research i abways im progress.
Leara more bicemedoanieal romdsulinissione




Appendix Figure 7 Alcohol consumption during the last year in Tromsg4, 6 & 7
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Sex differences in at-risk drinking o

and associated factors—a cross-sectional study
of 8,616 community-dwelling adults 60 years
and older: the Tromsg study, 2015-16

Line Tegner Stelander™, Anne Heye™, Jergen G. Bramness™, Rolf Wynn'~ and Ole Kristian Grenli'™

Abstract

Background: Alcohol consumption among older adults is on the rise, which may be an increasing public health con-
cem. The proportion of older adults whao drink above defined low-risk drinking limits, associated characteristics and
the sex distribution of at-risk drinking vary across countries. The aims of this study were to (i) estimate the prevalence
of at-risk drinking among older adults in Norway, (i) investigate factors associated with at-risk drinking, and (i} exam-
ine sex differences in alcohol consumption in the context of sociodemographic and selected health characteristics,

Method: A cross-secticnal study based on Tromse 7 (2015-18), an ongoing population-based cohort survey. Data
were retrieved from participants aged 80 and older (68099 years) who answered guestions about alcohol consump-
tion (n = &,616). Sex-stratified logistic regressicns were used to assess the association between three at-risk drinking
outcome variables, and sociodemaoagraphic and selected health characteristics. The ocutcome variables were opera-
tionalizad using the Alcohol Use Disorders ldentification Test (AUDHT), and Alcohol Consurnption Questions (ALIDIT-C),
i, — cut off for at risk drinking, drinking any 6+ in the past year, and any alcohol problems.

Results: The overall prevalence of at-risk drinking among those aged 60-99 years was egual in women and men; 44%
and 46%, respectively. At-risk drinking was strongly associated with a higher level of education, with OR 2.65 {C1 238-
310 inwomen and OR 1.73 (O 148-2.04) in men.

Conclusions: Almost half of older adults in Norway exceeded sex- and older adult-specific at-risk drinking thresholds.
Cr findings suggest some differences in factors associated with at-risk drinking between women and men. Explicitly,
at-risk drinking was asscciated with very good health, living with a spouse or partner, and having adeguate social
support in women, while it was associated with the use of sleeping pills in men. Cur findings suggest that women
exceed at-risk drinking thresholds with better health, while men excesd at-risk drinking threshalds regardless of good
or poor health.

Keywords: Alcchol consurmnption, At-risk drinking thresholds, Older adults, Elderly, Sex differences, Self-reported
health status, Mental distress, Public health, Tromse Study, Nonway
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Background
Alcohol use among older adults may be a public health
concern, as evidence of increasing alcohol consumption
among older adults is growing [1-6]. Alcohol use repre-
sents a major cause of injury and mortality and is causally
linked to a high number of diseases that are common in
older adults [7]. As aging occurs, lean body mass and total
body water decrease, and thus the same level of alcohol
intake results in higher levels of blood alcohol content in
older adults than in younger adults [4]. Furthermore, the
liver’s capacity to metabolize alcohol may be reduced, and
biological changes to other internal organs and the brain
{e.g., neuronal receptor sensitivity increase) can result in
increased susceptibility to the harmful effects of alcohol
[4, 8], Older adults have higher rates of comorbidity and
prescribed and over-the-counter drug use, and these fac-
tors may contribute to higher vulnerability to the detri-
mental effects of alcohol compared to vounger adults [9].

In Europe, in 2016, the total alcohol per capita con-
sumption among drinkers was 9.8 L, but 40% of the
population (154 years) had abstained from alcohol in
the past 12-months [10]. In Norway, the total alcohol per
capita consumption among drinkers was 9.4 L, and 21%
had abstained from alcohol in the last vear. Among adults
aged &0 and older, the proportion who reported drink-
ing alcohol at least twice weekly increased from 9-11% in
1994-95 to 25-35% in 2015-16, whereas the proportion
among those aged 16-59 increased from 12 to 16%, which
indicates a shift from younger to older regular drinkers
of alcohol in Norway [11, 12]. There is growing evidence
that “baby boomers” (those born between 1946 and 1964)
are bringing their riskier drinking habits into old age [3,
5]. However, about one-third of older adults who develop
drinking problems did not have drinking problems ear-
lier in life, which may lead to this not being suspected
as a problem by the physician [3]. Detection of harmful
alcohol use in older adults can also be difficult, due to an
atypical presentation {such as falls, incontinence, confu-
sion, sleep problems, reduced or increased pharmacolog-
ical effect of chronic therapies), or because it is masked
by comaorbid physical or psychiatric illness. [13].

Excessive drinking in later life, as opposed to low-risk
drinking, has been associated with male sex, being closer
to middle age, less than college education, poor physical
health status, polypharmacy, cognitive impairment, poor
mental health, loneliness, living alone {among men), size
of social network, and social isolation |8, 14]. However,
the factors listed here are based on studies performed in
the US, since there is still a shortage of studies on alco-
hol use and associated characteristics among the current
generation of older people in Europe [15].

The definition of “at-risk” drinking among older adults
varies between studies [5, 16, 17]. The US National
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Institute on Alcohol and Alcoholism (NIAAA) advises
that adults limit alcohol intake to 2 drinks or less in a day
for men and 1 drink or less in a day for women, and those
who take certain over-the-counter or prescription medi-
cations or have certain medical conditions should avoid
alcohol completely [18]. However, there are currently
no commonly accepted thresholds for at-risk drinking
in older adults, and the use of different screening tools
and populations ranging from community dwelling to
psvchiatric inpatients in the studies, has contributed to
differing prevalence estimates of at-risk drinking, from
approximately 10% in the US to 45% in New Zealand and
the North European countries [2, 19-21]. There are sev-
eral screening tools for at-risk alcohol use that have been
validated in older adults [22]. One of these instruments,
the Alcohol Use Disorders [dentification Test (AUDIT),
was developed by the World Health Organization as a
method of screening for excessive drinking [23]. Both the
full 10-item AUDIT, and the shorter three-item AUDIT-
C, have been used in a variety of settings, including
among community dwelling older adults, and have been
shown to have a good ability to correctly identify those
with unhealthy drinking habits [22].

Although some previous studies have investigated risky
drinking patterns in older adults [14, 17, 19-21, 24-26],
differentiated knowledge from various cultural settings is
needed to identify the prevalence and predictive factors
for at-risk drinking in this fast-growing segment of the
population [27]. Furthermore, there is little research on sex
differences related to the characteristics of at-risk aloohol
consumers in the current generation of older adults. Fill-
ing this knowledge gap is important, to reduce the under
detection and misdiagnosing of the health-related conse-
quences of excessive alcohol use. The aims of this study
were to (i) estimate the prevalence of three outcomes of
at-risk drinking among older adults (defined as those aged
60 and older) in Norway, {i.e. AUDIT-C threshold of =3
for women and =4 for men, drinking any 6+ in the past
year, and reporting any alcohol problems), (i) investigate
factors associated with at-risk drinking, and (i) examine
sex differences in alcohol consumption in the context of
sociodemographic and selected health characteristics.

Materlals and methods

Study design and study sample

This study is a cross-sectional examination of data from
the Tromse Study, an ongoing population-based cohort
study conducted in the municipality of Tromsa, the
seventh-largest city in Norway [28]. The present study
is based on Tromsa 7 (2015-16) and is conducted to
investigate factors associated with alcohol consump-
tion in the current generation of older adults. Data were
retrieved from participants aged 60 and older at the time
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of participation who answered questions about alcohol
consumption. All residents of Tromse municipality aged
40 and older were invited to participate in the survey. Eli-
gible for this study were 8,616 out of 12,973 invited par-
ticipants aged 60 to 99 years at the time of participation,
which represented a participation rate of 66% (Table 1).

Study variables
Social and demographic variables. Sex was stratified as
women and men. Age was measured as a continuous

Table 1 Sample description: Participants =80 years (n = 8616)
in the Tromse survey (2015-18)

Characteristics Mumber  Valid
percentage
Total (atterdance, %) 8616 {664y 100
Sen
Female (attendznce, %) 4457 {654y 517
Male (attendance, %) 4165 676) 483
fige
GHED 5179 601
JO-r3 2676 na
=80 761 828
Education
Elermentary school (up to 10 wears) 3054 3656
High schoal (up to an additions] three 237 65
years)
Collegefuniversity {at least four addi- 3075 ]
tional years)
Missing 280
Relationship status
Living with & spousa’partmer 5,905 729
Living akone 2199 Era
Missing 512
Encugh social support
Yes FAL T 6.4
Mo 1,132 1346
Miszing 287
Self-reported health status
Excellent 385 104
Good 4457 529
Meither good nor bad 2452 312
Bad or very bad 458 55
Missing 114
HSCL-10 {out-off 1.85)
Yes 455 a7
Mo 7481 943
Missing 679
Hawve used skeeping pills during last four weeks
Yes 1,034 130
No 6,950 870
Missing £32
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variable and subsequently recoded into three age groups:
60-69 years, 70-79 years and 80 years and older (30-
99). Educational level was categorized as (1) primary/
elementary school, (2} secondary/upper secondary edu-
cation (up to an additional three years) and (3) college/
university/tertiary education (at least four additional
years). Relationship status was assessed by the following
question: “Do you live with a spouse/partner?” with the
response alternatives: Yes or No. Social support/loneli-
ness was measured by the following question: “Do you
have enough friends you can talk confidentially with?”
with the response alternatives: Yes or No.

Health characteristics. Self-reported health (SRH) is
a subjective measure of the current state of health, SEH
has been widely used in population surveys and is a
well-known predictor of future health outcomes, use of
health services and mortality in adults over 60 years, and
is often used as a replacement instrument of comorbidi-
ties [29-31]. It was measured by the following question:
“How do you in general consider your own health to be?”
Response alternatives were categorized as (1) bad or very
bad, (2) neither good nor bad, (3) good, and (4) excellent.
Mental health was assessed using The Hopkins Symptom
Check List-10 (HSCL-10), an abbreviated version of the
original HSCL-90 [32]. This ten-item questionnaire is a
widely used, self-administered instrument designed to
measure mental distress (symptoms of depression and
anxiety) in population surveys [33]. The suggested cut-
off limit of HSCL-10 =1.85 [34] was used to dichotomize
mental distress: Yes or No. One guestion about the use
of sleeping pills during the last four weeks was included
(not used, less frequently than every week, every week,
but not daily, or daily), as the combination of z-hypnot-
ics and alcohol consumption has been found to be high
among older adults in Norway [35]. Response alterna-
tives were dichotomized: Have used/Have not used sleep-
ing pills during the last four weeks.

Alcohol consumption was measured by extracting the
first three items of the 10-item Aleohol Use Disorders
Identification Test (AUDIT) [23], often labelled AUDIT-
C{"C" for consumption). AUDIT-C consists of questions
on the frequency of drinking (O=never, l=monthly or
less, 2=2-4 times a month, 3=2-3 times a week, or 4=4
or more times a week), number of units on a typical
drinking day (0=1-2, 1=3-4, 2=5-6, 3=7-9, or 4=10 or
maore), and frequency of heavy episodic drinking (HED)
defined as =6 units (0=never, 1=less than monthly,
2=monthly, 3=weekly, 4=daily or almost daily). In Nor-
way, one unit of alcohol is defined as 12 g of ethanol.

We used a threshold specific to older age to define at-
risk drinking, suggested by Towers et al. [19], with a sex-
specific AUDIT-C threshold of =3 for women and =4
for men. The third AUDIT-C item, often referred to as
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ALIDIT-3, is recommended as an independent screen of
risky alcohol use in primary health care by the NIAAA,
We used an AUDIT-3 threshold of =1 (i.e., one or more
instances of drinking =6 units/=72 g of ethanol in one
sitting during the past year), instead of =2 which is
maore often used (i.e., one or more instances of drink-
ing =6 units/=72 g of ethanol in one sitting during the
past month), to identify older adults for whom any level
of bingeing is strongly associated with adverse conse-
quences [14].

Problems related fo alcohol use were assessed with
AUDIT items 4-10, often labelled AUDIT-P {"P" for
problems). We examined those who scored =1 when
summing the score on AUDIT items 4-10, thus reflecting
any alcohol-related problem as done by others [36]

Statistics

Continuous variables are presented as the mean (5D),
and categorical variables are presented as counts (%)
Chi-square tests were used to assess associations
between drinking categories and sociodemographic and
health characteristics.

We used logistic regression models to assess the asso-
ciation between the at-risk drinking outcome variables as
binary responses and sociodemographic and health char-
acteristics as independent variables. To examine whether
the effect of the independent variables differed for men
and women, we tested for interaction by including two-
way cross product terms in the models. We observed sig-
nificant interactions between at-risk drinking and most
of the independent variables. Thus, all logistic regression
analyses were stratified by sex {men and women). Each
drinking category was analysed separately without cre-
ating mutually exclusive groups. At-risk drinkers were
compared with low-risk drinkers, heavy episodic drink-
ers with non-heavy episodic drinkers, and participants
experiencing some sort of alcohol problems with those
not experiencing alcohol problems. Only participants
responding atfirmatively to having consumed alcohol
during the last 12 months were included in these analy-
ses, Due to the large sample size, listwise deletions for
missing values were used. Three sets of logistic regression
analyses were conducted to model various categories of
at-risk drinking as a function of sociodemographic fac-
tors, perception of having enough secial support, per-
ception of general health, mental distress, and the use of
sleeping pills. Associations between the dependent vari-
ables and sociodemographic characteristics and selected
health wvariables were investigated, first in unadjusted
maodels. Subsequently, we controlled for other variables
by building multiple logistic regression models, Age and
educational level were significantly associated with all
drinking behaviours in both men and women and were
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included in the final models. The results are presented
as odds ratios (ORs) with 95% confidence intervals (Cls).
Levels of significance at both 0,05 and 0.01 are provided
in the tables, but given the large sample size, the main
findings at the 0.01 level are discussed in the article.

All analyses were conducted using IBM SPSS Statistics
for Windows, version 27.

Results

Sample Characteristics

The mean age of the included older adults (# = 8,616)
was 68.9 (51 6.9) years, and 52% were women. Partici-
pants who had a higher level of education (>12 years)
mnumbered 3,075 (37%), and 5905 (73%) lived with a
spouse, Owverall, 5,382 (63%) of the participants reported
good or excellent health status, 1,034 (13%) had used
sleeping pills during the last four weeks, 456 (6%) were
mentally distressed, and 1,132 {14%) experienced not
having enough social support (Table 1).

Drinking pattarns
Owverall, 639 (14%) women and 305 (7%) men reported
not drinking during the past year (p < (L01). The preva-
lence of men versus women exceeding the sex- and older
adult-specific threshold for at-risk drinking was not sig-
nificantly different: the results were 46% in men and 44%
in women {p = 0.117). Among 60- to 69-year -olds, 50%
of women and 54% of men were at-risk drinkers; among
70- to 79-year -olds, 36% of both women and men were
at-risk drinkers; and among 80- to 99-year -olds, 24%
of women and 19% of men were at-risk drinkers. In the
categories of heavy episodic drinking (AUDIT-3 =1} and
alcohol problems (AUDIT items 4-10 =1}, significant sex
differences were found, with a higher prevalence among
men than among women (p < 0,001 for both categories)
{see Table 2). Among current drinkers who reported
heavy episodic drinking, 19% of women and 43% of men
reported this less than monthly, 2.4% of women and
10.5% of men reported this monthly, 0.9% of women and
3.2% of men reported this weekly, and (L1% of women
and 0.3% of men reported this daily or almaost daily.
Significant bivariate associations between at-risk drink-
ing and several of the determinants were also observed.
At-risk drinking was more prevalent among persons of
lower age, with higher educational levels, who were living
with a spouse or partner, who had enongh social support,
who had better self-rated health status, and those who
were mentally distressed.

Factors associated with different patterns of at-risk
drinking

The sex-stratified logistic regression modelling of at-risk
drinking patterns confirmed but also differentiated some
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Table 2 Prevalence of drinking patterns according to selected characteristics: Participants =60 years (n = E5616) in the Tromsa suney

(2015-16)
Full sample (n = B,616) Different patterns of drinking, current drinkers (n = 7,672}
Characteristics Non-drinkers, Low-risk drinking, At-risk drinking®, Heavy episodic Alcohol problems?,
n (%) n (%) n (%) drinking’,n (%) n (%)

Crverall prevalence 440100 4,173 (550 3400 (450 3004 (30.5) 1544 (227}
Sen

remale 639 (14.65° 2089 (555F 1,653 (4417 B 2277 4461215

Male 305 (74¢ 207454 3)F 1,756 (458" 2160 (5687 1,498 (31.97°
Age (yesrs)

BO-59 368 (7IF 2296 48.0F 2484 (52.00° 2192 (4618 1,245 (2647

T0-79 384 (1458 1449 (54.30° 809 (3588 a3y ITGOTIPF

=80 192 (2517 438 (7P 116 (21 37 0F73F 23 (45)°
Educational lewel

Elermentary schoaol 496G (16.45° 1661 165.7° BG9 (34307 033 (3697 435(17.7F

High school 196 (85)° 1,093 (4 5P Q04 (452 BO1 {403F 449 (22 7F

College/university 193 (638 1287 (4487 1587 (552)° 12204267 731 (2585
Relztionship status

Living alone 332(153F 1.095 (503 7534077 653 (3561 381 (21 3F

Living with 2 spousafpartrer L0987 2843 (52507 2527 4TOF 2237 41TF 1207 (228F
Encugh social support

Mo 160 {14 39 5G] (58.2)7° 403 (41 8)° 405 {42370 265 (2837

Ve 733(102° 3ATS (540 2,950 [45.9)F 2544 (309)° 1347 (21.47°
Self-reported health status

Bad or very bad 103 (2257 205 (57T 150 {423)° 131 37507 98 (288 F

Meither good nor bad 382 457 1,347 (5080 203 (401" BaI (R8P A96 (22 TF

Good 377 BA° 2306 (53T 1,890 (46,17 1,649 (40.5]° 91 (221

Excallent 620" 37345500 446 (54 52 BE MO 4157 15018475
Ments] distress”

No 761 (103F 36235457 3025 (4557 2672 (40577 1434 (2168

Yes 720608 185 (49.27 192 (S0.8° 147 (3957 138 (3667
Hawve used skeeping pills during last 4 weeks

Mo 658 (9.5)° 3397 (5437 2,862 (457F 2548 (4057 1370(223¢

= 1710677 453 (5370 309 (465" PR TEER o 196 (224"

Pairs that share superscript letters within the same Independent variable catagory and column are significantly different (3, b, €. d = p < 0.05].
® ALADAT-C 2=3 for women and AUCHT-C =4 for men suggest at-risk alcohol use; 'AL!GFI’-E:;L:;Euan;[:_-?I grams of pure ethanol) in one sitting at least once last 12

moriths:; SAUDIT kems 410 = 1; "HSOL- 10 cut-off = 1.85

of the bivariate associations observed in the full sample.
We observed significant interactions in at-risk drinking
by sex and increasing age group (p = (L0O17), increasing
educational level (p < 0.001), living with a spouse or part-
ner (p < 0.001), having enough social support (p = 0.045),
and increasing SEH (p = 0.002). In the heavy episedic
drinking category, significant interactions were observed
by sex and increasing age group (p = 0.005) and living
with a spouse or partner {p = 0.012). In the alcohol prob-
lem category, significant interaction according to sex and
increasing educational level was observed (p = 0.021).
Lower age and higher educational level were positively
associated with exceeding an AUDIT-C threshold of =3
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for women (Table 3) and =4 for men (Table 4). Better
5SBH status was positively associated with at-risk drink-
ing in women, while this association was not observed
in men. Living with a partner was positively associated
with at-risk drinking in women but not in men. Having
used sleeping pills during the last four weeks was posi-
tively associated with at-risk drinking in men but not in
WOIETL.

Some of the bivariate associations not yielding sig-
nificance in the full sample yielded significant associa-
tions in sex-stratified logistic regression analyses, and
vice versa. For example, in bivariate analyses, the use of
sleeping pills was not associated with at-risk drinking,



Stelander et al. BMC Geriatrics (20221 22:170

Page 6of 11

Table 3 Factors associated with different patterns of at-risk drinking: Women =60 years {current drinkers, n = 3752} in the Tromsa

survay (2015-16)
At-risk drinking® {n = 1,653} Heavy episodic drinking® Alcohol problems© jn =
v, low risk drinking {n = {n = 844 ws. no heavy 446) vs. no alcohol
2,000 episodic drinking (n = problem jn = 3,228)
2,871}
Predictor Adjusted ORT  95% ) Adjusted ORt 95% O Adjusted ORT  95% Ol
Age (ref 6060 100 ref 1.00 ref 1.00 ref
Fo-73 LY 050067 051" 042-0062 [t 037062
=80 030 0224040 031 0.21-0.48 Qo3 0010019
Educational level (ref group: Elementary schocl) 100 ref 1.00 ref 1.00 ref
High school 180 152212 0B85 045-1.05% 1.18 080155
Collegefuniversity a5 225310 094 078114 137" 107-175
Living with 2 spowse or partner (vs. Indng alone) 147" 131464 0.95 080114 Q=" 057089
Ervugh social support fvs. not) 147 1.12-1.77 098 0.74-1.30 Qe 0.50-0153
Self-reparted health status (ref group: Bad or very bad) 100 ref 1.00 ref 1.00 ref
Meither good ror bad 140" 1.01-1.95 105 0.70-158 naz 050133
Good 166 121239 0.9 061-135 Q67 043-1.08
Excellent 233+ 162-334 113 073175 051" 030088
Menital distress {vs. mo mental distres) 0.92 ar1-1.18 102 075139 283 208-3.85
Hawe used sleeping pilk during st 4 wesks wvs nowme 108 091-1.30 119 095149 1.90 1.46-2.48

last 4 weeks)

0F Odds Ratie, &) Confidence Interval

* AUDIT-C =3, suggests at-risk 2loohal uss inwomen; SRUDIT-3 =1, = units =72 o of pure ethanal) inone sitting at l2ast once kzst 12 months; SAUDIT tems 4-10 =1

tadpustad for age (continuous) and educational level
o = 005 *p < 001

Table 4 Factors associated with different patterns of at-risk drinking: Men =50 vears (currant drinkers, i = 3,830} in the Tromsa survey

(2015-16)
At-risk drinking® (n Heawy episodic Alcohol problems® jn =
=1,756) vs. low risk drinking® {n = 2,160} 1,188 vs. no alcohol
drinking {n = 2,074) ws. no heavy episodic problem (n = 2 559)
drinking (n = 1,645}
Predictor Adjusted 95% Cl  Adjusted 05% 0 Adjusted 95% C1
ORt ORt ORt
Age (ref group: 60-69) 1.0 ref 1.00 ref 100 rief
To-ra 050 043-057  Q46™ 040054 05F™ 049067
a0 Qa3 Q16037 0I5 DER IR I R 011037
Educational leve! (ref group: Bermentary school) 1 ref 1.00 ref 100 reef
High school 1247 1.04-148 0595 079113 LIt 0.92-134
College/university 173 TA8-204 D50 076106 119 100-1.41
Living with a spouss or partner (vs. living slone) 100 054119 Qa0 Q6709 QB 168058
Encugh social support fvs. noth 110 052132 1.8 098142 QF9" 055096
Seff-reported heslth status (ref groupre Bad or very bad) 1 ref 1.00 ref 1.00 ref
Meitheer gond nor bad 082 055113 125 090-1.74 078 0.56-1.09
Gond Q&7 0&41.19 132 096-1.82 Q4™ Q46058
Excellent 054 058121 1.9 082-1.74 045" 035068
Mental distress (vs. no mental distress) .24 085180 135 090-200 229" 1.59-332
Hawve used sleeping pills during last 4 weeks (vano use last 4 weelks) 158" 122205 118 090-1.54  1.57 1.20-205

O Odds Ratio, & Confidence Intenval

* AUDIT-C =4, suggests at-risk zlcohol use in men; "AUDIT-3 = 1, =6 units (=72 g of pura ethanol; In one sitting a1 least once last 12 months: “AUDIT Bems 4-10 =1

tadjustad for age (continuous) and educational level
*p < 0050 < 001
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whereas sex-stratified modelling found that men, but
not women, had a higher probability of at-risk drinking if
they consumed sleeping pills. In contrast, some bivariate
associations yielding significance in the full sample lost
sipnificance in sex-stratified models. For example, men-
tal distress was associated with at-risk drinking in bivari-
ate analyses. However, sex-stratified modelling showed
results in the opposite direction for this correlation, and
thus, this connection was offset. Sex-stratified modelling
also showed that only women contributed to the asso-
ciation between better SEH status and at-risk drinking
observed in the bivariate analyses. The same was true for
the association between having enough social support
and at-risk drinking,

Only increasing age was associated with a lower prob-
ability of heavy episodic drinking for both women and
men. None of the other independent factors were associ-
ated with this drinking pattern in women, whereas living
with a spouse or partner lowered the probability of heavy
episodic drinking in men.

Increasing age, living with a spouse or partner, having
enough social support, and better health reduced the
probability of alcohol problems in both women and men.
Mental distress and the use of sleeping pills were strongly
associated with a greater likelihood of alcohol problems
in both sexes. Educational level was not associated with
any alcohol problems in men, whereas having a college or
a university degree (at least an additional four years) was
associated with a higher probability of alcohol problems
in women.

Discussion

The overall prevalence of at-risk drinking among those
aged 60-99 was found to be as high as 44% and 46% in
women and men, respectively, when utilizing sex- and
older adult-specific thresholds. Subjects of younger age
(60-69 years) reported higher alecohol consumption and
more prevalent at-risk drinking. In both sexes, at-risk
drinking was associated with a higher level of education,
with a stronger correlation in women. Women with bet-
ter health were more likely to report at-risk drinking,. This
was also true for women living with a spouse or partner,
or when they reported having adequate social support.
Men who reported using sleeping pills were more likely
to exceed at-risk drinking thresholds. This association
was not found in women.

The finding of an equal prevalence of at-risk drinking
in older women and men reflects substantial evidence
that sex differences in alcohol consumption are reduced,
and even absent in some age groups [1, 2, 12, 37-39]. The
high prevalence of at-risk drinking, even among the old-
est old, challenges the assumption that increased drink-
ing among older people is a result of the baby boomers’
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more risky drinking patterns, as participants in both
oldest age groups (70-79 years and 80 years and older)
belong to the cohorts preceding the baby boomers. Fur-
thermore, our findings stand in contrast to previous lit-
erature, which has shown that women reduce at-risk
drinking more than men in old age [2, 5, 38]. Norwegian
older adults have preater financial security, better health
and welfare systemns, and less social ineguality than in
the US and many other European countries, which may
increase the availability and possibility of higher alcohol
consumption [12]. Additionally, there is a high degree
of gender equality, as women have increased their work
participation and have improved the socioeconomic sta-
tus relative to men's over the last decades [40]. Our find-
ings may reflect a north-south gradient across European
countries in values and attitudes towards gender equality,
which results in more equal drinking between the sexes,
as has been reported from other studies [12, 39, 40].
However, most older people in Norway report to drink
frequently, but only a few alcohol units (one-two) on each
occasion [11, 12]. This implies an AUDIT score =4, but
may not involve risky drinking.

Both heavy episodic drinking and experiencing some
sort of alcohol problem were strongly associated with
male sex and lower age. This is in line with previous find-
ings of an enduring sex gap in heavy drinking and alcohol
use disorders [2, 17, 24, 38]. Men were less likely to drink
heavily if they lived with a spouse or partner. whereas
this association was not found in women. The fact that
women drink heavily to a lesser extent than men has
been suggested to be an expression of their role as con-
trollers of the more risky drinking behaviours of men
[41]. Although we found a considerably higher preva-
lence of heavy episodic drinking among men compared
to women, ie., 57% and 23%, respectively, it has been
argued that AUDIT-3 underestimates health-impacting
HED prevalence among older women [19]. The crite-
rion of =6 drinks is not sex-adjusted according to differ-
ent sensitivities to the adverse effects of alcohol and may
be too high to identify harmful binge drinking among
women. Our finding is in accordance with another study
among older adults using the same AUDIT-3 threshold
[19]; however, our study included older participants.

Factors associated with at-risk drinking

Owr findings of a strong link between higher education
levels and at-risk drinking in both sexes and with alcohol
problems in women are in line with other recent stud-
ies that describe a strong correlation between a higher
education level and unhealthy drinking, which is even
stronger for women [21, 26, 40]. Existing research indi-
cates a change in the current generation of older adults’
perception of what behaviours are considered acceptable,



Stelander et al. BMC Gerigtrics (20221 22:170

which may have affected alcohol habits, including among
the healthy and highly educated elderly [6]. The suggested
under-detection of alcohol problems may be related to
the fact that clinicians do not suspect at-risk alcohol use
in this privileged group of elderly individuals [13].

Loneliness is prevalent among older adults and has
been considered a risk factor for harmful drinking [8,
26, 42]. It has, however, also been found that loneliness
is associated with reduced frequency of alcohol use [43].
Others report that older people explain that alcohol
drinking is linked to pleasant social gatherings and that
increased social engagement is associated with increased
drinking [44, 45]. Our findings support the latter; the
assumption that having enough friends protects against
harmful drinking could therefore not be confirmed by
our study. Inconsistent findings across studies suggest
that risky alcohol consumption is probably linked to
loneliness in complex ways [26, 42-44, 46]. Divergent
social and possibly gender-related norms for how to deal
with loneliness and how alcohol is used in social settings
across countries may explain some of the conflicting
findings.

Our finding of a strong link between good or excellent
health and at-risk drinking, and worse health status and
abstention from alcohol among women, but not among
men, was surprising. In a large longitudinal study from
England, Holdsworth et al. found that drinking frequency
later in life may be an indicator of health status rather
than the cause of health status [47]. Owr study suggests
that alcohol consumption is an indicator of health status
in women, but possibly not in men, in Norway. It is well-
known that former drinkers often stop consuming alco-
hol when their health status worsens, which is known as
the “sick quitters” effect [47]. Our findings indicate that
this effect applies especially to older women, support-
ing findings of gender differences regarding risky health
behaviours [41].

Our study did not find an association between mental
distress and at-risk drinking as measured with AUDIT-
C or AUDIT-3. However, a total score on AUDIT items
4-10 =1, indicating some sort of alecohol problem, was
strongly associated with mental distress in both men and
wornen. Despite the fact that a causal linkage between
excessive alcohol use and depression among the general
adult population has been found [48], this is not 2 con-
sistent finding among the elderly [21, 49-51].

Or findings may indicate that some older adults with
mental distress self-medicate with alcohol and consume
more alcohol, while others, especially women, stop drink-
ing (5. Table 1).

It has been found that the proportion of older adults
who combine alcohol and medication, such as opioids
and benzodiazepines, has increased [5] and that men
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combine sedative hypnotics with alcohol more often than
women [52]. In our study, the use of sleeping pills was
strongly associated with both exceeding at-risk drinking
thresholds and experiencing some sort of alcohol prob-
lem in men, while it was only associated with experienc-
ing some sort of alcohol problem in women. The finding
of a higher probability of using sleeping pills when also
experiencing alcohol problems is concerning, as concom-
itant use of alcohol and sedative hypnotics can exacer-
bate CMS depression, cause drowsiness and increase the
risk of falls and confusion [9, 52].

The adeguacy of using a lower consumption threshold
for older adults, and even sex-specific thresholds, has
been subject to some debate [16, 19]. Bush et al, who
validated the abbreviated version of the Alcohol Use Dis-
orders ldentification Test (AUDIT-C), recommended a
limit of =3 to indicate at-risk alcohol consumption [53].
Since then, this cut-off limit, which was validated in a
cohort prone to alcohol abuse, has been criticized [54].
Poor sensitivity of a measure results in overestimation
of prevalence; thus, increasing the standard AUDIT-C
threshold can enable a more sensitive and specific screen.
An AUDIT-C threshold of =5 for at-risk drinking in the
general population samples has been suggested [54], with
a threshold of =4 in older adults [55]. However, due to
naturally lower levels of body water in women than in
men and sex differences in alcohol metabolism, women
are more susceptible to adverse effects of aleohol [56].
Even if there is a risk of overestimation of prevalence, it
has therefore been argued that utilizing both sex- and
older adult-specific thresholds more validly identifies at-
risk drinkers [19]. Moreover, there is a strong correlation
between an AUDIT-C score =3 for older women and =4
for older men and exceeding the alcohol consumption
limits recommended by the NIAAA [57].

There is currently little knowledge about whether older
adults who exceed different defined at-risk drinking lim-
its will develop alcohol use disorders in the future or
whether at-risk drinking is better tolerated in subgroups
of the elderly. Nevertheless, potentially harmful drinking
in this fast-growing segment of the population is wide-
spread, and this requires increased attention from health
care providers.

Clinical implications

The findings of this study may be particularly impor-
tant for clinicians to help identify older adults who may
be at higher risk of physical illnesses, injuries or other
health-related consequences due to risky alcohol use. At-
risk drinkers fit into the perception of “successful aging”,
with higher levels of education, better health and a larger
degree of social satisfaction than low-risk drinkers, and
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this is especially true for women. Additionally, not having
enough social support, living alone, mental distress, and
consuming sleeping pills may also indicate alcohol prob-
lems in older adults.

Limitations

The attendance rate was lower in the oldest age groups
and may therefore be less representative of the general
population. Although our findings among the oldest have
reduced power, we decided not to exclude this age group,
as few studies that have included the oldest age group
{aged BO years and older) have been conducted. Caution
must therefore be exercised in interpreting these results,

Underreporting in studies based on self-reporting
questionnaires, as in our study, is often considered a
problem [58]. However, our findings of such a high pro-
portion of older adults reporting to exceed suggested
older-specific AUDIT thresholds, can indicate more lib-
eral attitudes towards alcohol use in old age, as reported
by others [6]. Reduced discomfort by reporting alcohol
consumption correctly can imply that underreporting
may be a minor problem among the new cohort of older
adults as compared to older cohorts [12].

As this study is cross-sectional, it is not possible to pre-
dict whether the younger cohorts will reduce their alco-
hol consumption as they age in the same way as the older
cohorts in this study. There is international evidence that
older adults in the current baby boomer generation do
not decrease drinking while aging [59, 60}, including in
Norway [11].

The cross-sectional nature of this study means that the
interpretation of correlated findings is challenging. Pro-
spective longitudinal studies are therefore essential to
further broaden the understanding of the directions of
relationships between risk factors and risk drinking.

Alcohol misuse, abstaining from alcohol (“sick quitter
syndrome”), and mental distress are moderately associ-
ated with non-participation in population surveys [61,
62]. The underrepresentation of people with high alcohol
consumption, abstainers and people with poor mental
health should be taken into consideration when inter-
preting results from population-based health surveys.
Furthermore, if the deleted cases due to missing values
were not missing at random, listwise deletion may have
caused some biases in the estimates,

Polypharmacy and comeorbidity are major concerns in
combination with elevated alcohol consumption [9]. We
did not have access to data on self-reported medications
other than sleeping pills, which implies a limitation in the
interpretation of the results.

The Tromse Study is based in the seventh largest Nor-
wegian city, with relatively few immigrants, and it is lim-
ited with regard to ethnic diversity. The generalizability
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of the results may therefore be limited to Caucasian
populations that are similar to older adults of Morwegian
descent. Furthermore, people living in urban areas drink
more than those in rural areas [11]. Since our sample
does not include rural-living older adults, the generaliz-
ability in prevalence rates of alcohol consumption may be
restricted to urban-living older adults.

Conclusions

Alcohol consumption is very prevalent among older
adults in MNorway, especially among highly educated
adults. Furthermore, almost half of current drinkers
exceeded sex- and older adult-specific thresholds for
at-risk drinking among both women and men. At-risk
drinking was strongly associated with very good health,
living with a spouse or partner, and having adequate
social support among women, while it was only associ-
ated with the use of sleeping pills among men. In both
sexes, experiencing some sort of alecohol problem was
associated with mental distress and the use of sleep-
ing pills. Although the prevalence of at-risk drinking
among those aged 60 years and older is high, it is not
necessarily connected to alcohol-related harm. How-
ever, increased attention is required from health care
professionals to detect and intervene in those at risk of
health-related consequences due to excessive alcohol
use, Future research should longitudinally investigate the
health-related consequences of different patterns of at-
risk drinking among the elderly.
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Appendix Table 9 Factors associated with non-drinking in Tromsg7

Men Women
Non-drinker (n=305) vs. Non-drinker (n=639) vs.
current drinker (n=3,830) current drinker (n=3,752)
Predictor Adjusted OR  95% ClI Adjusted 95% ClI
OR
Age (ref group: 60-69) 1.00 ref 1.00 ref
70-79 1.75%* 1.34-2.29 2.15** 1.77-2.61
>80 3.77** 2.67-5.34 3.58** 2.74-4.67
Education (ref group: 1.00 ref 1.00 ref
Elementary school)
High school 0.73* 0.55-0.98 0.56** 0.44-0.70
College/university 0.50** 0.37-0.67 0.46** 0.36-0.73
Living with a spouse or partner 0.65** 0.49-0.87 0.72** 0.59-0.87
(vs. living alone)
Enough social support (vs. not) 0.73* 0.53-0.99 0.63** 0.49-0.81
Self-reported health status (ref 1.00 ref 1.00 ref
group: Bad or very bad)
Neither good nor bad 0.94 0.57-1.54 0.44** 0.32-0.61
Good 0.58* 0.36-0.96 0.29** 0.21-0.40
Excellent 0.78 0.42-1.44 0.23** 0.14-0.36
Mental distress (vs. no mental 1.66 0.91-3.02 1.82** 1.32-2.51
distress)
Have used sleeping pills during 1.20 0.80-1.81 1.37** 1.09-1.72
last 4 weeks (vs. no use last 4
weeks)

OR, Odds Ratio; CI, Confidence Interval. T Adjusted for age (continuous) and educational level
*p<0.05 **p<0.01
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Abstract

Background

Based on findings of increasing alcohol consumption in older adults, it is important to clarify
the health consequences. Previous knowledge has often relied on cross-sectional studies,
which cannot control for changes in alcohol consumption and time-varying covariates. This
study investigates the health-related consequences of exceeding the suggested low-risk
drinking thresholds in older adults and includes repeated measures of alcohol consumption.
Methods

The sample is drawn from four surveys of the Tromsg study; Tromsg4 (1994-95), Tromsg5
(2001), Tromsg6 (2007—08) and Tromsg7 (2015-16), and uses an accelerated longitudinal
design. A total of 24,590 observations of alcohol consumption were made in older adults
aged 60-99 (53% women). Primary outcome measures: Self-rated health and all-cause
mortality. Data were retrieved from the Norwegian Cause of Death Registry. The follow-up
time extended from the age of study entry to the age of death or end of follow-up on
November 25, 2020. Predictor: Average weekly alcohol consumption (non-drinker, <100
g/week, >100 g/week)

Results

The multilevel random-effects models showed that women, but not men, who consumed
>100 g/week had better SRH than those who consumed <100 g/week (OR 1.85, 95% CI 1.46-
2.34). The Cox proportional hazard models identified an equal mortality risk between those
who exceeded 100 g/week and those who consumed less than 100 g/week.

Conclusions

There was no clear evidence of an independent negative effect on self-rated health trajectories
or mortality for exceeding the suggested low-risk drinking thresholds compared with
abstinence or moderate drinking levels over a 25-year follow-up. Mental distress was the
strongest independent predictor of poorer self-rated health and increased mortality risk. Some
sex-specific risk factors in combination with high alcohol consumption lead to adverse effects
on self-rated health. In men there was the use of sleeping pills or tranquilisers, and >20 years
of smoking, in women there were physical illness and older age. Future research should
investigate the effects of exceeding suggested low-risk thresholds in more vulnerable older
adults, such as those receiving psychiatric treatment.
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Background

The Baby Boom generation (born between 1946 and 1964) consumes more alcohol
than the previous generations of older adults, but little is known about how these changing
drinking habits affect mortality and health-related quality of life [4, 8, 30, 60, 126, 238].
Excessive alcohol consumption is associated with acute harms such as falls, injuries, and
confusion as well as long-term effects linked to many diseases common in older adults [36,
37, 60]. Although it has been widely accepted that a J- or U-shaped association exists between
alcohol consumption and adverse health outcomes and mortality, with a lower risk for
moderate drinkers compared to abstainers or heavy drinkers [108, 173, 193-195], recent
evidence casts doubt on whether any beneficial health effect of alcohol exists [16, 103, 192,
196, 199]. Defining separate older-adult “low-risk” drinking thresholds may have a
physiological rationale, as lean body mass and total body water decrease with increasing age,
resulting in higher levels of blood alcohol from the same amount of alcohol compared to
younger people [60]. Additionally, due to a higher prevalence of prescription and over-the-
counter medications and increasing somatic and mental illnesses with increasing age, research
in older adults on the health consequences of alcohol consumption is necessary [89, 273,
274]. However, some studies indicate that older adults may tolerate alcohol just as well as
their younger counterparts [178, 190, 275]. Nevertheless, a life situation altered by retirement;
illness; loss of a spouse, partner, family members or friends; loneliness; or hopelessness may
facilitate negative health consequences of alcohol consumption [60, 242]. Despite sparse
evidence that older adults may tolerate alcohol quite well, an increase has been reported in
alcohol-related hospital admissions among older adults [7, 8, 262]. Hence, the current
knowledge on the health consequences of increasing alcohol consumption among older adults
IS inconsistent.

Self-rated health (SRH) is a subjective measure of the current state of health. SRH has
been widely used in population surveys and is a well-known predictor of future health
outcomes, use of health services, and mortality in adults over 60 years, even in populations
without a known disease burden [183-185], including this study population [186]. Physical
ilinesses, mental health, sex and social context are related to SRH, especially in older adults
[189]. The novelty of using SRH as an outcome indicator for the health consequences of
alcohol consumption is its ease of use because it only consists of a single question, and its
ability to predict the use of health services and health expenditures [187, 188]. Evidence
suggests that SRH captures a wide range of health dimensions, including physical,
psychological, and functional health [183, 186]. Understanding the mechanisms for
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maintaining good SRH in aging in all sexes, as well as risk factors for poorer SRH, can
identify opportunities for health promotion and interventions [184, 185].

Although the relationship between alcohol consumption and mortality in older adults
has been investigated to some extent, the findings are inconsistent due to the use of different
alcohol measures (e.g., average consumption, accumulated consumption, frequency of
consumption, binge drinking), few studies with repeated measures on alcohol consumption
introducing reversed causality (sick quitters), and weak adjustment for confounders [103, 190,
193, 194, 199, 273]. Findings are also inconsistent on whether women and men have differing
mortality risks from the same levels of alcohol use, some indicating that older women tolerate
alcohol as well as older men [185, 190, 192]. To the best of our knowledge, no studies have
longitudinally examined the relationships between alcohol and the health-related
consequences measured with SRH and mortality in a population of older adults who have
increased their alcohol consumption significantly [238].

Study aims

l. Investigate the longitudinal relationship among alcohol consumption, self-rated
health (SRH) and all-cause mortality risk in a general population of older adults
(aged 60 years or older).

Il. Quantify the extent to which any independent effects of exceeding the low-risk
drinking thresholds combined with the relevant risk factors leads to later
consequences; i.e., whether subgroups have increased health risks due to high

alcohol consumption.

Methods

This cohort study with repeated cross-sectional examinations was conducted in a
general population living in a geographically defined area in Norway. The Tromsg study is an
ongoing population-based cohort study conducted in the municipality of Tromsg, and consists
of seven surveys (referred to as Tromsgl-7) [3]. The current study is based on the four latest
surveys, Tromsg4 (1994-95), Tromsg5 (2001), Tromsg6 (2007-08) and Tromsg7 (2015-16).
The overall attendance rates for participants aged 60 years and over were 78%, 87%, 69%,
and 68%, respectively, in each consecutive wave. We excluded subjects who had missing
values on alcohol consumption questions, leaving 5,805 (44 excluded), 4,261 (657 excluded),
6,169 (291 excluded), and 8,355 (261 excluded) participants, from each of the consecutive

Tromsg surveys (24,590 observations overall, 53% women). Modelling of health trajectories
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required at least two measuring points and thus included 20,840 observations (9,871 in men
and 10,969 in women). Overall, 6,050 deaths were recorded in 15,517 unique participants

during the study period.

Primary outcome measures: Self-rated health and all-cause mortality

SRH was the first outcome variable of interest and was measured by the following
question: “How do you generally consider your own health?”. The response alternatives were
“bad/very bad”’(1), “neither good nor bad/fair”(2), “good”(3), and “excellent”(4). All-cause
mortality was the other outcome of interest. Time of death was retrieved from the Norwegian
Cause of Death Registry (CoDR). Follow-up time extended from the date of first participation
to the date of death, emigration or the end of study follow-up on November 25, 2020. The
coverage of the CoDR is almost complete [206].

Independent of interest: Alcohol consumption

Alcohol consumption was measured with an adaptation of the Alcohol Use Disorders
Identification Test-Consumption (AUDIT-C), which is an abbreviated version of the 10-item
AUDIT) [208]. The AUDIT-C consists of three questions on the past year’s frequency of
drinking (never, monthly or less, 2-4 times a month, 2-3 times a week, or four or more times a
week), the number of units consumed on a typical drinking day (1-2, 3-4, 5-6, 7-9, or 10 or
more), and frequency of heavy episodic drinking (HED) defined as 6+ units (never, less than
monthly, monthly, weekly, daily or almost daily). In Norway, one unit of alcohol is defined as
12 grams of pure ethanol. The questions on alcohol consumption differed slightly between the
surveys. A comprehensive description of the alcohol consumption measurements and how
they were operationalised for comparability is given elsewhere [238]. Abstainers were defined
as participants who reported “never” drinking in the previous 12 months or answered “Yes”
for teetotallers. The quantity of alcohol was estimated by multiplying the midpoint of each
response to AUDIT Item 1 by the midpoint of each response to AUDIT Item 2, thus
generating a volume in grams of ethanol per day. Weekly consumption (g/week) was
subsequently recoded as a categorical variable with three levels (abstainers, <100 g/week, and
>100 g/week), as there is some evidence for a low-risk drinking threshold of 100 g/week
[103]. Heavy episodic drinking (i.e., 6+ in one sitting) was dichotomised, differentiating
between participants with frequent (monthly or more often) or infrequent (less than monthly)

binge drinking.
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Covariates

Social and demographic variables. Age was measured as a continuous variable and
additionally recoded into age groups of 60-64 years, 65-69 years, 70-74 years, and 75 years
and older. Educational level was categorised as “primary/elementary school (up to 10
years)”(1), “secondary/upper secondary education (up to an additional three years)”(2), and
“college/university/tertiary education (at least four additional years)”(3). Relationship status
was assessed by the question “Do you live with a spouse/partner?”, with the response
alternatives of “Yes” or “No”. Social support questions were “Do you have enough friends
who can give you help and support when you need it?”, and “Do you have enough friends you

can talk confidentially with?”” with the response alternatives of “Yes” or “No”.

Health characteristics. Specially trained personnel measured nonfasting total
cholesterol (mmol/l), blood pressure (systolic/diastolic blood pressure, mean of reading 2 and
3) and body weight and height (kg/m?). The thresholds for high cholesterol (>5.0 mmol/l) and
high blood pressure (>140/90 mm Hg) were set according to national guidelines for the
prevention of cardiovascular disease [211]. Body mass index (BMI) was categorised as
“lean,” (<25 kg/m?) “overweight” (25-30 kg/m?), or “obese” (>30 kg/m?). Known physical
illness were self-reported as specific medical conditions reported in different surveys:
psoriasis, food allergies, chronic bronchitis, migraine, ulcer, asthma, thyroid disease, arthritis,
myocardial infarction, cerebrovascular stroke, diabetes, osteoporosis, and angina. We used a
validated measure of comorbid burden, the Health Impact Index (HII), which considers that
each condition has a different impact on SRH [212]. HII was used as a continuous variable in
the models and categorised as “Not ill” (0), “Mildly ill” (1-2), “Moderately ill” (3-5), and
“Seriously ill” (>6) in descriptive statistics. Mental distress was measured with validated
questions on degree of anxiety and depression. Tromsg4 used the seven-item Cohort Norway
Mental Health Index (CONOR-MHI), whereas Tromsg5-7 used the ten-item Hopkins
Symptom Check List-10 (HSCL-10) [214]. The agreement between these questions has been
examined with reasonably good compliance [215]. A cut-off of 2.15 for significant symptoms
of CONOR-MHI is equivalent to 1.85 for HSCL-10. The suggested cut-off limits were used
to estimate an ordinal measure of mental distress: "No symptoms" (0), "Some symptoms" (1),
"Subthreshold symptoms" (2), and "Significant symptoms” (3). Self-reported use of sleeping

pills or tranquilisers during the last two (Tromsg4) or four (Tromsg5-7) weeks was included
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(not used, less frequently than every week, every week, but not daily, or daily). The response
alternatives were dichotomised as “Have used” or “Have not used” sleeping pills/tranquilisers
during the last two/four weeks. Data on smoking were measured by the question “How many
years in all have you smoked daily?”” and were subsequently recoded as “Never” (0), “<20
years” (1), and “>20 years” (2). Physical activity level was estimated as an ordinal variable:
“inactive”(0), “<one hour/week™(1), “1-2 hours/week™(3), and “3 or more hours/week”(3).
High- and low-intensity activity levels were collapsed, and the highest number of hours per

week was used.

Statistics

We performed the statistical analyses in four stages using STATA, version 17.0. See
supplementary material for the full analysis plan. Stage 1: Descriptive characteristics. We
calculated the variables' means, standard deviations, and percentages according to sex and
alcohol consumption. Stage 2: SRH levels across surveys. We examined mean values of SRH
according to age groups versus drinking thresholds for each survey.

Stage 3: Random-effects models. We fitted two-level logistic models for ordered responses
with SRH as the dependent variable with drinking level as the predictor variable and with the
time-varying covariates of each survey nested within subjects. Stage 4. Cox proportional
hazards analyses. We estimated the hazard ratios and 95% confidence intervals for death
according to alcohol consumption stratified by sex. Time extended from the age at study entry
to the age of death, or end of follow-up on 30 November 2020. The average follow-up time

was 11.7 years.

Results
Characteristics of participants according to drinking habits

The distribution of observations for each alcohol consumption category shows that
more women than men abstained from alcohol, while more men consumed >100 g/week than
women. The average alcohol consumption among participants exceeding 100 g/week was
lower in women than men, i.e., 118.8 g/week (SD 48.9 g/week) and 139.0 g/week (SD 74.3
o/week), respectively. Heavy drinkers were younger, had a higher level of education, reported
better SRH and fewer illnesses and were more physically active than moderate drinkers and
abstainers. Women who reported higher levels of alcohol consumption more often reported

having many friends, while female abstainers more often lived alone. More than half of
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women and men who drank >100 g/week reported >20 years of daily smoking. Among
participants who drank >100 g/week, the proportions who reported drinking 6+ units monthly

or more often were 39% in men and 14% in women (Table 1).

Changes in sample characteristics from 1994 to 2016

A total of 6,255 participants participated four times, 8,122 participated three times,
6,461 participated two times, and 3,750 participated once. Alcohol abstention rates were
reduced from 31% in 1994-95 to 11% in 2015-16. The proportion who reported alcohol
consumption <100 g/week increased from 65% to 73%, while the proportion who reported
exceeding 100 g/week increased from 4% to 16% during the study period. The proportion
reporting “good” or “excellent” SRH increased from 45% in 1994-95 to 57% in 2015-16. The
educational level increased for each consecutive wave, and the proportion with the highest
level of education (college/university) increased from 10% in Tromsg4 to 37% in the latest
survey. The proportion of never smokers increased from 23% to 38%. The proportion
reporting to be “moderately” (HII=3-5) or “seriously” (HII=>6) ill decreased from 38% to
16%, the proportion with hypertension (=140/90 mmHg) decreased from 69% to 44%, and the
proportion with hypercholesterolemia (=5.0 mmol/l) decreased from 94% to 69% between

Tromsg4 and Tromsg7 (S.Table 1).

Overall impact of exceeding 100 g/week of alcohol on self-rated health

The distribution of SRH for each alcohol consumption group according to age group
for each wave is shown in Table 2. One-way ANOVA showed a significant correlation
between alcohol consumption and SRH for most age groups in all panels. In pairwise
comparisons, abstainers reported poorer SRH, while participants who drank >100 g/week
reported higher levels of SRH. Comparing SRH according to alcohol consumption across
surveys using the Kruskal-Wallis rank test, we found that a higher level of SRH was reported
for each subsequent study for both moderate- and high-level drinkers but not for abstainers
(p=0.547). The results from the multilevel random-effects models show that consuming >100
g/week was associated with higher levels of SRH in women but not in men (Table 3). This
was true in both the univariate and fully adjusted models. In addition, abstaining from alcohol
was strongly correlated with poorer SRH in both the univariate and fully adjusted models in

women but only modestly in the univariate model in men.

Factors associated with self-rated health
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Mental distress was the strongest independent predictor of poorer SRH in both women
and men. The second strongest predictor was the use of sleeping pills or tranquilisers. A
higher score on the HII (physical illness), >20 years of daily smoking, and being obese were
individual risk factors predicting poorer SRH. Higher activity levels were increasingly
beneficial, and physical activity at three hours a week or more increased the likelihood of
improved SRH by two to three and a half times. Having enough friends/social support was

also very beneficial for SRH and increased the odds of better SRH by two to three times.

Factors that moderate the impact of alcohol consumption on self-rated health

We found an interaction between alcohol consumption and age in women who
exceeded 100 g/week, increasing the odds of reduced SRH by each ten-year period (OR 0.56,
95% CI 0.39-0.82), but this interaction was not significant in men. Figure 1 and Figure 2

show the postestimation plots. SRH declines for all three alcohol categories with increasing
age. However, the models predict different trajectories according to sex for different alcohol
consumption levels. Women have better SRH when exceeding 100 g/week than moderately
drinking women and abstainers up to approximately 75 years of age, while the 95% Cls for

the three categories overlap at older ages. The 95% Cls for the three categories overlap at all
ages in men, but a steeper decline in SRH with increasing age is observed in men who drink
heavily than in men who are abstainers or drink moderately.

The interaction between alcohol and morbidity (HII) showed no interaction in men
exceeding 100 g/week (p=0.561) but was associated with poorer SRH in women (OR 0.87,
95% CI1 0.78-0.98). Abstaining from alcohol increased the odds of better SRH for each
increase in HII score; OR 1.13 (95% CI 1.04-1.22) in men, and OR 1.07 (95% CI 1.01-1.13)
in women. In the interaction term between alcohol consumption and the use of sleeping pills
or tranquilisers, exceeding 100 g/week was associated with poorer SRH in men (OR 0.60,
95% ClI 0.37-0.99), whereas abstaining while using sleeping pills or tranquilisers was
associated with better SRH (OR 2.46, 95% CI 1.33-4.56). This interaction was not significant
in women. Interaction testing between alcohol consumption and smoking showed that men
who had smoked for >20 years in combination and exceeded >100 g/week reported poorer

SRH (OR 0.61, 95% CI 0.39-0.94). This interaction was not significant for women.

Overall impact of exceeding 100 g/week of alcohol on all-cause mortality risk
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The mortality rates and hazard ratios for the alcohol consumption groups show that
women had lower mortality rates than men according to all recorded alcohol consumption
levels (Table 4). Abstaining women had almost twice the mortality rate (0.049) as moderately
drinking women (0.025) and almost triple the mortality rate as high-level drinking women
(0.015). The same pattern was found in men but was not as distinct as that in women. The
survival plots show how the mortality risk was most pronounced for abstaining men and
women but also that the curve falls more steeply for men than for women (Figure 3 and
Figure 4). The results from the fully fitted Cox models show that the mortality risk was not
increased in either women or men who consumed >100 g/week compared to those who
consumed <100 g/week (Table 5). Abstinence was associated with 31% increased mortality
risk in women (HR 1.31, 95% CI 1.18-1.46) and 18% in men (HR 1.18, 95% CI 1.06-1.32)
relative to those who consumed <100 g/week. The mortality risk was attenuated when
controlling for the covariates.

Factors associated with all-cause mortality risk

As expected, there was a strong relationship between SRH and all-cause mortality
risk. A better SRH level (“good” or “excellent”) reduced the hazard ratio by 50-75%. Daily
smoking >20 years, mental distress, physical illness, and hypertension were independently
associated with increased mortality risk. Living with a spouse or a partner, being overweight
or obese, and having a higher level of physical activity were independent factors associated
with decreased mortality risk. Use of sleeping pills or tranquilisers was associated with a

reduced mortality risk in women but not in men.

Factors that moderate the impact of alcohol consumption on all-cause mortality risk
We found no significant interactions between alcohol consumption and any of the

listed covariates on mortality risk.

Sensitivity analyses

Similar hazard ratio results were obtained when we excluded participants who died
within the first year after inclusion to control for those who were already sick. In these
analyses, the number of participants was reduced from 15,117 to 13,922 (52% women). The
results from the fully fitted models only differed at the second decimal places and beyond. We
also repeated our analyses separately for participants born before and after 1946 to compare

the effect of exceeding 100 g/week in Baby Boomers, who have increased their alcohol
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consumption, with the “dry” Pre-War Il generation. The results were qualitatively identical in
the two cohorts, although the premature mortality risk in the abstaining Baby Boom women
was more significant than in the Pre-War Il women (S.Table 2). A wider CI band in mortality
risk by alcohol consumption indicates greater heterogeneity in the Baby Boom cohort than in
the Pre-War Il cohort, possibly due to biases introduced by shorter follow-up time. However,
we cannot rule out that this difference implies a change in mortality risk due to changed

alcohol habits in the new cohort of older adults.

Discussion

In this cohort study with up to 25 years of follow-up, we found no clear evidence of an
independent negative effect of exceeding the suggested low-risk drinking thresholds on either
SRH or mortality risk when compared with moderate drinking levels in community-dwelling
older adults. However, we identified sex-specific differences in the association between
alcohol consumption and SRH. A strong positive correlation between a high alcohol
consumption and better SRH and a negative correlation between abstaining from alcohol and
poorer SRH were identified in women but not in men. The positive relationship between high
alcohol consumption and better SRH in women weakened with increasing age. Furthermore,
some differences between men and women in risk factors that moderated the relationship
between alcohol consumption and SRH were identified.

Even if we found no independent relationship between alcohol consumption and SRH
in men, we found that sleeping pills or tranquilisers increased the adverse effect of high
alcohol consumption on SRH. This finding concurs with other findings of an increased risk of
alcohol problems or increased mortality among older men who report the use of sleeping pills
or drugs with addiction potential [153, 239, 255]. Moreover, a bidirectional association
between sleeping problems and high alcohol consumption has been reported in men but not in
women [153]. This implies that a subgroup of men who are prescribed sleeping pills or
tranquilisers are at increased risk of a negative impact of alcohol on SRH.

In contrast to other findings that binge drinking is particularly harmful in older adults
[37, 96, 108, 109], our study did not find that frequent binge drinking was a significant
confounder or moderator for either SRH or all-cause mortality. Others have reported similar
findings, which may imply that binge drinking is an imprecise measure to identify harmful
uses of alcohol [177, 260]. Having enough friends and social support and a higher activity

level were independent beneficial factors for SRH in both sexes. A larger proportion of
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female heavy drinkers reported being socially satisfied and more physically active than male
heavy drinkers. Although there was a lack of clear evidence for a moderating effect, these
factors may have mediated a beneficial effect of high alcohol consumption in some women.
Our findings may indicate that women and men adjust the risk factors differently so that
women maintain better SRH even if they exceed the low-risk drinking thresholds.

The average SRH level improved during the study period. Furthermore, the proportion
who had never smoked increased, the proportion with severe physical illness decreased, and
the proportion with hypertension or hypercholesterolemia decreased. These findings indicate
a healthier elderly population and may have reduced any adverse effects of increased alcohol
consumption. In addition, average weekly alcohol consumption, even in the highest
consumption group, was just above the threshold in women and not very high in men. This
observation can be related to the fact that older adults in high-income western European
countries, including Norway, drink level-headedly, i.e., they drink more frequently but
consume relatively small amounts of alcohol on each occasion [4, 126, 238, 239]. Moreover,
we observed that a higher proportion among the high-level drinkers was highly educated, lean
(women), had normal blood pressure (women), had less physical illness, and reported more
hours of weekly physical activity. This suggests that a large proportion of older drinkers’
balanced risk factors are beneficial, which is in line with other findings [168, 249, 254].

Recent Canadian guidelines recommend that older women drink no more than five
alcoholic drinks per week and older men drink no more than seven per week [98]. Contrary to
several other countries, Norway do not have sex- and older adult-specific recommendations
on drinking thresholds [96, 97, 100]. However, over the last century, Norway has possibly
had one of the most restrictive alcohol policies in Europe and among the lowest alcohol per
capita consumption (APC) [16, 45]. Strongly influenced by Skog's theory of the collective
components in drinking habits, alcohol sales in Norway are strictly regulated, have limited
availability through designated stores, and are relatively expensive due to high taxes [44].
Recent evidence advocates that universal policies targeting APC have the most significant
impact on public health, as they are likely an efficient way to prevent people from becoming
very heavy drinkers [246, 260]. Our findings do not support the assertion that most older
adults need lower limits of regular alcohol use than their younger counterparts, which is in
line with other research [190, 255, 275].

Strengths and limitations
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Important strengths of the Tromsg study are the high number of participants and the
high proportion of attendance, which ensure that the results are representative of the general
population. However, the rates of attendance in the oldest age groups were lower than those
in the younger age groups and may therefore be less representative. It was probably healthier
subjects who participated, which may have biased the results toward participants who
tolerated alcohol better. Furthermore, the participation rate in the Tromsg Study has declined
in the consecutive surveys, which may have led to further bias [3]. Excessive alcohol use,
abstention from alcohol, and mental distress correlate with nonparticipation [224]. Moreover,
a cohort effect has been found in the importance of mental well-being on SRH, with
increasing importance across cohorts [189, 276]. Thus, possible underrepresentation of older
adults with excessive alcohol consumption and poor mental health requires caution when
interpreting the results from our study.

The methodology of multilevel random-effects analysis is robust [219]. The sample
size is large, and thus the power is strong. However, modelling of health trajectories required
at least two measurements, which may have further biased our findings towards healthier
participants. Nevertheless, the methodology ensures that data are not wasted for participants
and occasions for which either the response or the covariates are missing, in contrast to more
old-fashioned approaches such as listwise deletion or complete case analysis. Use of all
available data is less susceptible to bias [219].

The data retrieved from the Tromsg study are based on citizens living in the seventh-
largest Norwegian city, and with relatively few immigrants, the findings are therefore limited
concerning ethnic diversity. Furthermore, Norwegian older adults have greater financial
security, better health and welfare systems, and less social inequality than in many other
European countries. Therefore, the generalisability of the results may be limited to Caucasian

populations living in high-income western European countries.

Conclusion
In the present study, mortality risk in older adults who exceeded 100 g/week of

alcohol was not increased compared to those who consumed less than 100 g/week over a 25-
year follow-up period. Furthermore, exceeding the suggested low-risk thresholds showed no
negative effect on SRH compared with moderate drinking. However, some risk factors were
linked with reduced SRH and increased mortality risk. We recommend attention to older
adults with high-level alcohol consumption who are mentally distressed, have physical illness,

report poor SRH, have hypertension, live alone, have smoked for many years or are inactive.
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Older men with high levels of alcohol consumption who are also prescribed sleeping pills or
tranquilisers have an increased risk of adverse health consequences. Our study does not
support sex- and older adult-specific recommendations for drinking thresholds in a general
population of older adults, but the assumption of a protective effect of drinking on mortality
while ignoring the dynamic relationship between poor health and drinking behaviour is
probably ill-founded.
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Table 1 Characteristics of the participants >60 years according to alcohol consumption the Tromsg4—7 (n=24,590)

Abstainers <100 grams ethanol per  >100 grams ethanol per P-
week week value®
Women Men Women Men Women Men
n (%) n (%) n (%) n (%) n (%) n (%)
Self-rated health
Poor 291 (8.6) 116 (8.0) 405 (4.7) 370 (4.4) 23 (2.7) 80 (5.0) <0.001
Fair 1,767 619 (42.9) 3,296 2,989 216 (25.6) 445 (27.6)
(52.2) (37.9) (35.2)
Good 1,197 619 (42.9) 4,296 4,523 449 (53.3) 901 (55.9)
(35.4) (49.3) (53.2)
Excellent 129 (3.8) 89 (6.2) 711 (8.2) 617 (7.3) 155 (18.4) 186 (11.5)
Age group
60-64 years 635 (18.7) 296 (20.4) 3,098 2,909 398 (47.0) 656 (40.5) <0.001
(35.4) (34.1)
65-69 years 715 (21.0) 318 (22.0) 2,444 2,366 232 (27.4) 508 (31.4)
(27.9) (27.8)
70-74 years 749 (22.0) 326 (22.5) 1,642 1,759 122 (14.4) 262 (16.2)
(18.8) (20.6)
75 years and older 1,302 508 (35.1) 1,566 1,492 95 (11.2) 192 (11.9)
(38.3) (17.9) (17.5)
Total 3,401 1,448 8,750 8,526 1,618 847 (34.4)
(70.1) (29.9) (50.6) (49.4) (65.6)
Educational level
Elementary school (up to 10 2,587 860 (59.9) 4,423 3,500 160 (19.0) 293 (18.2) <0.001
years) (77.0) (50.9) (41.3)
High school (up to an 513 (15.3) 368 (25.6) 2,341 2,691 251 (29.8) 465 (28.9)
additional  three-four years) (26.9) (31.8)
College/university, short and 259 (7.7) 207 (14.4) 1,928 2,277 431 (51.2) 851 (52.9)
long (22.2) (26.9)
Relationship status
Live with a spouse or a 1,527 1,027 5,103 6,714 587 (71.8) 1,317 <0.001
partner (52.3) (77.9) (62.6) (81.7) (83.5)
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Live alone
Enough friends and social
support

Yes

No
Average physical activity per
week

Inactive

<1 Hour

1-2 hours

>3 hours

Health impact index (HI1)?2
Not ill (HII=0)

Mildly ill (HI1=1-2)
Moderately ill (HI1=3-5)
Seriously ill (HI1>6)

Body Mass Index
Lean (<25 kg/m2)

Overweight (25-30 kg/m2)
Obese (=30 kg/m2)

Blood pressure

1,393
(47.7)

2,536
(85.3)
436 (14.7)

794 (24.1)
568 (17.2)

898 (27.2)

1,038
(31.5)

1,057
(31.1)
815 (24.0)

894 (26.3)

635 (18.7)

1,077
(32.0)
1,338
(39.7)

954 (28.3)

291 (22.1)

1,106
(86.3)
176 (13.7)

257 (18.1)
212 (14.9)
376 (26.4)

577 (40.6)

552 (38.1)
417 (28.8)
321 (22.2)

158 (10.9)

481 (33.5)
721 (50.2)

234 (16.3)
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3,047
(37.4)

7,487
(89.9)
839 (10.1)

960 (11.2)
1,489
(17.4)
2,852
(33.3)
3,269
(38.1)

3,136
(35.8)
2,707
(30.9)
1,854
(21.2)
1,054
(12.0)

3,286
(37.7)
3,564
(40.9)
1,866
(21.4)

1,506
(18.3)

7,243
(89.2)
880 (10.8)

840 (10.0)
1,776
(21.1)
2,533
(30.2)
3,251
(38.7)

4,107
(48.2)
2,320
(27.2)
1,505
(17.6)

594 (7.0)

2,594
(30.5)
4,279
(50.3)
1,627
(19.1)

230 (28.2)

777 (92.6)
62 (7.4)
52 (6.3)

121 (14.6)

306 (36.8)

352 (42.4)

379 (44.7)
284 (33.5)
144 (17.0)

40 (4.7)

398 (47.2)
339 (40.2)

107 (12.7)

261 (16.5)

1,424
(89.5)
167 (10.5)

143 (8.9)
318 (19.8)
465 (29.0)

677 (42.2)

915 (56.6)
427 (26.4)
216 (13.3)

60 (3.7)

458 (28.3)
846 (52.4)

312 (19.3)

<0.001

<0.001

<0.001

<0.001



< 140/90 mmHg
> 140/90 mmHg

Total cholesterol
< 5.0 mmol/l

> 5.0 mmol/l
Never smoked
>1-20 years
>20 years

Mental distress®
No symptoms

Some symptoms
Sub-threshold symptoms

Significant symptoms
Use of sleeping
pills/tranquilisers®

Not used last 2/4 weeks

Have used last 2/4 weeks

Heavy episodic drinking®
6+ less frequently than
monthly
6+ monthly or more often

1,082
(31.9)
2,311
(68.1)

425 (12.5)

2,963
(87.5)
1,666
(60.2)

270 (9.8)

832 (30.1)

582 (18.2)

1,461
(45.7)
767 (24.0)

384 (12.0)

2,538
(74.6)
863 (25.4)

3,105
(99.9)
4(0.1)

587 (40.5)

861 (59.5)

434 (30.1)
1,008
(69.9)

393 (29.0)

201 (14.8)

760 (56.2)

413 (29.4)
675 (48.1)
229 (16.3)
86 (6.1)
1,215

(83.9)
233 (16.1)

1,301
(99.8)
3(0.2)

146

4,057
(46.4)
4,681
(53.6)

1,267
(14.5)
7,445
(85.5)
3,051
(37.8)
1,394
(17.3)
3,621
(44.9)

1,935
(23.2)
3,792
(45.5)
1,893
(22.7)

723 (8.7)

6,741
(77.0)
2,009
(23.0)

7,301
(98.1)
143 (1.9)

3,955
(46.4)
4,563
(53.6)

2,401
(28.2)
6,105
(71.8)
1,959
(23.8)
1,381
(16.8)
4,889
(59.4)

3,010
(36.3)
3,756
(45.2)
1,226
(14.8)

311 (3.7)

7,581
(88.9)
945 (11.1)

6,893
(91.6)
634 (8.4)

457 (54.1)

388 (45.9)

108 (12.8)
736 (87.2)
236 (28.6)
159 (19.3)

429 (52.1)

218 (26.5)
361 (43.9)
169 (20.5)

75 (9.1)

669 (79.0)

178 (21.0)

696 (86.0)

114 (14.0)

727 (45.0)

888 (55.0)

433 (26.8)
1,182
(73.2)

365 (23.1)

298 (18.9)

916 (58.0)

580 (36.1)
687 (42.8)
252 (15.7)
86 (5.4)
1,383
(85.5)
235 (14.5)
937 (61.5)

591 (38.7)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001



Average alcohol consumption 13.8 18.2 118.8 139.0
per week (SD) 0.0 0.0 (15.5) (17.1) (48.9) (74.3) <0.001

"Total = sex distribution in each alcohol consumption category. 2HIl measures physical illness according to the impact that each
condition has on SRH. °In 1994-95, the seven-item CONOR Mental Health Index (CONOR-MHI) was used, whereas in the three
subsequent surveys, the ten-item Hopkins Symptom Check List-10 (HSCL-10) was used. “The proportion includes the use of either or
both sleeping pills/tranquilisers. In 1994-95, the time frame asked was “during the last two weeks”, while in the three subsequent
surveys it was “during the last four weeks”. Only participants <70 years were asked the question “how often do you drink 6+ units in
one occasion” in 1994-95.

®P-values are based on chi square test for all categorical covariates, not stratified by sex: SRH: Pearson chi2(6) = 719.93, p = < 0.000;
5-year age group: Pearson chi2(6) = 1.3e+03, p < 0.000; Educational level: Pearson chi2(4) = 2.4e+03, < 0.000; Relationship status:
Pearson chi2(2) = 330.10, p < 0.000; Social support: Pearson chi2(2) = 60.65, < 0.000; Activity level: Pearson chi2(6) = 516.30, p <
0.000; HII group: Pearson chi2(6) = 547.25, p < 0.000; BMI: Pearson chi2(4) = 69.85, p < 0.000; Hypertension: Pearson chi2(2) =
235.72, p < 0.000; Hypercholesterolemia: Pearson chi2(2) = 31.38, p < 0.000; Smoke: Pearson chi2(4) = 636.11, p < 0.000; Mental
distress: Pearson chi2(6) = 208.38, p < 0.000; Use of sleeping pills: Pearson chi2(2) = 80.79, p < 0.000; Heavy episodic drinking:
Pearson chi2(2) = 2.4e+03, p < 0.000. P-value for average alcohol consumption (continuous) is based on ANOVA: F(2) = 18267.32, p
< 0.000.
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Table 2 Cross-section of mean SRH according to alcohol consumption and 5-year age groups for each survey

Abstainers <100 g/week >100 g/week p-value
n Mean (SD) n Mean (SD) n Mean (SD)

Tromsg4

60-64 years 246 2.52 (0.63) 913 2.56 (0.62) 61 2.66 (0.60) <0.001

65-69 years 265 2.43 (0.59) 745 2.54 (0.62) 52 2.69 (0.61) <0.001

70-74 years 223 2.44 (0.61) 463 2.55 (0.61) 18 2.83 (0.62) <0.001

75 years and older 14 2.36 (0.84) 12 2.58 (0.67) 3 2.33 (1.15) 0.073
Tromsg5

60-64 years 204 2.57 (0.67) 1,033 2.69 (0.63) 98 2.73 (0.65) <0.001

65-69 years 219 2.53 (0.66) 797 2.63 (0.61) 64 2.83 (0.75) <0.001

70-74 years 250 2.50 (0.61) 634 2.57 (0.64) 43 2.77 (0.61) <0.001

75 years and older 367 2.33(0.58) 503 2.48 (0.63) 31 2.72 (0.65) <0.001
Tromsg6

60-64 years 210 2.46 (0.77) 1,739 2.67 (0.73) 322 2.93 (0.75) <0.001

65-69 years 218 2.47 (0.81) 1,159 2.70 (0.69) 171 2.82 (0.75) <0.001

70-74 years 204 2.48 (0.76) 718 2.62 (0.70) 68 2.77 (0.76) <0.001

75 years and older 394 2.30 (0.74) 675 2.51 (0.71) 51 2.63 (0.77) <0.001
Tromsg7

60-64 years 149 2.50 (0.79) 1,697 2.77 (0.73) 444 2.86 (0.71) <0.001

65-69 years 163 2.51(0.74) 1,657 2.75 (0.69) 365 2.82 (0.70) <0.001

70-74 years 196 2.42 (0.77) 1,177 2.65 (0.69) 224 2.74 (0.71) <0.001

75 years and older 366 2.37 (0.76) 1,059 2.57 (0.69) 156 2.69 (0.78) <0.001

SRH; self-rated health, p-values are based on ANOVA comparing SRH in 5-year age groups according to drinking level and Tromsg
survey. There was a significant difference in SRH across alcohol consumption levels for most age groups. Planned contrasts show that
abstaining is associated with lower SRH, whereas drinking >100g/week is associated with higher SRH in all panels. Planned contrasts
show that abstaining is not associated with changing SRH, while both moderate and high-level drinking are associated with improved
SRH across time.
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Table 3 Results from the random effects models with estimates for the association of subject-specific factors on SRH

Univariate OR Adjusted OR Univariate OR Adjusted OR
Alcohol consumption
Abstainer, not consumed 0.49™ 0.60™" 0.76" 0.85
alcohol last 12 months [0.42, 0.58] [0.51, 0.72] [0.61, 0.95] [0.68, 1.07]
< 100 grams ethanol per week 1 1 1 1
(ref) (ref) (ref.) (ref.)
> 100 grams ethanol per week 1.90™ 1.85™ 1.13 1.18
[1.49, 2.42] [1.46, 2.34] [0.94, 1.36] [0.99, 1.42]
Mental distress?
No symptoms 1 1 1 1
(ref.) (ref.) (ref.) (ref.)
Some symptoms 0.39™ 0.417 0.34™ 0.39™
[0.34, 0.45] [0.35, 0.47] [0.30, 0.39] [0.34, 0.45]
Sub-threshold symptoms 0.10™ 0.14™ 0.117 0.15™
[0.09, 0.12] [0.12, 0.17] [0.09, 0.13] [0.12, 0.18]
Significant symptoms 0.03™ 0.05™ 0.02™ 0.04™
[0.02, 0.03] [0.04, 0.06] [0.02, 0.03] [0.03, 0.06]
Physical illness (HI1)P 0.75™ 0777 0.72™ 0.74™
[0.74,0.77] [0.75, 0.79] [0.70, 0.74] [0.72, 0.76]
Smoking
Never smoked 1 1 1 1
(ref) (ref) (ref.) (ref.)
>1-20 years 1.11 1.05 0.73™ 0.74™
[0.91, 1.36] [0.87, 1.27] [0.59, 0.90] [0.60, 0.91]
>20 years 0.617 0.70™ 0.35™ 0.46™"
[0.52,0.72] [0.60, 0.81] [0.29, 0.42] [0.39, 0.55]
Have used pills® last 2/4 0.42 0.69™" 0.36™ 0.70™"
weeks
[0.36, 0.48] [0.60, 0.81] [0.30, 0.43] [0.57, 0.85]
Body Mass Index
Lean (<25 kg/m2) 1 1 1 1
(ref.) (ref.) (ref.) (ref.)
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*kKk

*kk

Overweight (25-30 kg/m2) 0.78 0.73 0.91 0.83"
[0.68, 0.90] [0.63, 0.84] [0.78, 1.06] [0.71, 0.97]

Obese (>30 kg/m2) 0.43™ 047 0.49™ 0.53™
[0.36, 0.52] [0.39, 0.56] [0.40, 0.59] [0.43, 0.64]

Average physical activity per

week

Inactive 1 1 1 1

(ref) (ref) (ref.) (ref.)

<1 Hour 1.48™ 1.12 1.33° 1.00
[1.19, 1.84] [0.88, 1.41] [1.06, 1.68] [0.79, 1.27]

1-2 hours 2.27 1.49™ 2,127 1.50™"
[1.86, 2.77] [1.20, 1.85] [1.70, 2.65] [1.19, 1.89]

>3 hours 3.51" 2.25™ 3.01™ 2.107"
[2.87, 4.30] [1.81, 2.80] [2.42, 3.75] [1.67, 2.65]

Social support 2777 1.53™ 2.14™ 1.35™
[2.27, 3.38] [1.24, 1.90] [1.76, 2.60] [1.10, 1.66]

SRH; self-rated health. OR; odds ratio, are based on subjects participating > two times with repeated measures of alcohol consumption
(n=20,840). All time-varying scores were updated in 2001, 2007-08, and 2015-16 for those who participated. Exponentiated
coefficients; 95% confidence intervals in brackets, all estimates are adjusted for education and age. “ p < 0.05, ™ p < 0.01, ™"
Univariate models: separate models for each risk factor, to estimate the independent effect on the ordinal response variable.
Adjusted models: fully fitted models including all listed covariates

aIn 1994-95, the seven-item CONOR Mental Health Index was used, whereas in the three subsequent surveys, the ten-item Hopkins
Symptom Check List-10 (HSCL-10) was used

°HII measures physical illness according to the impact that each condition has on SRH.

Persons reporting the use of either or both sleeping pills/tranquilisers. In 1994-95, the time frame asked was “during the last two
weeks”, while in the three subsequent surveys it was “during the last four weeks”.

p < 0.001
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Figure 1 Self-rated health trajectories in women >60 years according to alcohol consumption the Tromsg4—7
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Results from the postestimation plot based on the fully fitted multilevel random-effects model of self-rated health including the
interaction term (alcohol*age) in women (n=10,969). The analysis is based on subjects participating > two times with repeated
measures of alcohol consumption.
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Figure 2 Self-rated health trajectories in men >60 years according to alcohol consumption the Tromsg4—7
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Results from the postestimation plot based on the fully fitted multilevel random-effects model of self-rated health including the
interaction term (alcohol*age) in men (n=9,871). The analysis is based on subjects participating > two times with repeated measures of
alcohol consumption.
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Table 4 Mortality rates according to alcohol consumption in subjects aged >60 years in the Tromsg4-7

Person Mortality Number of Survival time Hazard ratio Hazard ratio
Time rate subjects (Years) (univariate) (adjusted)
(YYears)
25% 50% 75% 95% CI 95% CI
Female abstainer 28,174 0.0486 2,348 9.5 16.3 23.0 1.53*** 1.31%**
[1.42, 1.65] [1.18, 1.46]
Male abstainer 10,268 0.0595 1,010 6.9 13.8 21.0 1.37%** 1.18**
[1.25, 1.50] [1.06, 1.32]
Female moderate 66,260 0.0253 5,827 14.4 20.7 : 1 1
drinker (<100 (ref.) (ref.)
g/week)
Male moderate 59,667 0.0346 5,615 11.2 18.0 24.0 1 1
drinker (<100 (ref.) (ref.)
g/week)
Female high-level 5,517 0.0152 700 15.5 22.8 . 0.89 0.95
drinker (>100 [0.72, 1.11] [0.73, 1.22]
g/week)
Male high-level 10,499 0.0232 1,297 13.4 19.6 25.7 0.91 0.89
drinker (>100 [0.79, 1.04] [0.77, 1.03]
g/week)
Total 180,384 0.0335 15,517 12.0 18.9 24.8

HR; hazard ratios, are based on cox proportional hazard models with repeated measures of alcohol consumption. All time-varying
scores were updated in 2001, 2007-08, and 2015-16 for those who participated. End of follow-up on November 25, 2020.
Exponentiated coefficients; 95% confidence intervals in brackets, all estimates are adjusted for education and age. “ p < 0.05, ™ p <
0.01, ™ p<0.001

The univariate models include alcohol group stratified by sex, and controlled for educational level and age.

The adjusted models include alcohol group stratified by sex, and controlled for age, educational level, self-rated health, relationship
status, mental distress, physical illness, smoking, use of sleeping pills or tranquilisers, high blood pressure, body mass index, and
physical activity level.
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Figure 3 Survival plot according to alcohol consumption level for women >60 years the Tromsg4—7.
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Kaplan-Meier function based on cox proportional hazard models with repeated measures of alcohol consumption. Time extended from
the age at study entry to the age of death, or end of follow-up on 30 November 2020. The average follow-up time was 11.7 years.
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Figure 4 Survival plot according to alcohol consumption level for men >60 years the Tromsg4—7.

Men
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Kaplan-Meier function based on cox proportional hazard models with repeated measures of alcohol consumption. Time extended from
the age at study entry to the age of death, or end of follow-up on 30 November 2020. The average follow-up time was 11.7 years.
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Table 5 All-cause mortality risk by alcohol consumption in subjects aged >60 years in the Tromsg4-7

Univariate HR

Women

Adjusted HR

Univariate HR

Men

Adjusted HR

Alcohol consumption
Abstainer, not consumed alcohol
last 12 months

< 100 grams ethanol per week

> 100 grams ethanol per week

Self-rated health
Poor

Fair

Good

Excellent

Live with a spouse or a partner

Mental distress?
No symptoms

Some symptoms
Sub-threshold symptoms
Significant symptoms
Physical illness (HI1)®

Smoking
Never smoked

1.53***
[1.42, 1.65]
1
(ref.)
0.89
[0.72,1.11]

1
(ref.)
0.75***
[0.66, 0.85]
0.50***
[0.44, 0.56]
0.32***
[0.25, 0.41]
0.71***
[0.66, 0.77]

1
(ref.)
1.54***
[1.38, 1.73]
1.55%**
[1.37,1.75]
1.88***
[1.63,2.18]
1.05%**
[1.04, 1.07]

1

1.31***
[1.18, 1.46]
1
(ref.)
0.95
[0.73, 1.22]

1
(ref.)
0.86

[0.72,1.02]
0.61***
[0.50, 0.74]
0.38***
[0.27,0.53]
0.81***
[0.74,0.89]

1
(ref.)
1.17*

[1.02, 1.33]
1.07
[0.91, 1.24]
1.04
[0.86, 1.26]
1.05%**
[1.03, 1.06]

1
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1.37***
[1.25, 1.50]
1
(ref.)
0.89
[0.77, 1.01]

1
(ref.)
0.63***
[0.55, 0.71]
0.40***
[0.35, 0.45]
0.25***
[0.20, 0.31]
0.77***
[0.70, 0.84]

1
(ref.)
1.68***
[1.53, 1.84]
1.85%**
[1.65, 2.08]
2.31%**
[1.96, 2.73]
1.08***
[1.07, 1.10]

1

1.18**
[1.06, 1.32]
1
(ref.)
0.89
[0.77, 1.03]

1
(ref.)
0.71***
[0.61, 0.83]
0.55***
[0.46, 0.64]
0.37***
[0.28, 0.49]
0.81***
[0.74, 0.90]

1
(ref.)
1.31***
[1.18, 1.44]
1.25%**
[1.10, 1.43]
1.36**
[1.12, 1.66]
1.07***
[1.05, 1.08]
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(ref.) (ref.) (ref.) (ref.)
1-20 years 1.29%** 1.12 1.35%** 1.21*
[1.11, 1.49] [0.95, 1.32] [1.15, 1.59] [1.03, 1.44]
>20 years 1.95%** 1.67*** 2.49%** 1.97***
[1.78, 2.14] [1.50, 1.86] [2.21, 2.82] [1.73, 2.24]
Have used pills® last 2/4 weeks 0.66*** 0.78*** 1.02 0.89
[0.60, 0.72] [0.70, 0.87] [0.92, 1.14] [0.80, 1.00]
High blood pressure 1.34*** 1.15** 1.25%** 1.26***
(>140/90mmHg)
[1.23, 1.45] [1.04, 1.28] [1.16, 1.35] [1.16, 1.38]
Body Mass Index
Lean (<25 kg/m2) 1 1 1 1
(ref.) (ref.) (ref.) (ref.)
Overweight (25-30 kg/m2) 0.72%** 0.65*** 0.73*** 0.73***
[0.66, 0.78] [0.59, 0.73] [0.68, 0.79] [0.67, 0.80]
Obese (>30 kg/m2) 0.76*** 0.67*** 0.68*** 0.64***
[0.69, 0.84] [0.59, 0.76] [0.61, 0.76] [0.57,0.73]
Average physical activity per
week
Inactive 1 1 1 1
(ref.) (ref.) (ref.) (ref.)
<1 Hour 0.61*** 0.71%** 0.57*** 0.69***
[0.54, 0.68] [0.61, 0.83] [0.51, 0.65] [0.60, 0.79]
1-2 hours 0.57*** 0.73*** 0.58*** 0.68***
[0.51, 0.62] [0.63, 0.83] [0.52, 0.65] [0.60, 0.78]
>3 hours 0.59*** 0.81** 0.63*** 0.74***
[0.54, 0.65] [0.71, 0.93] [0.57, 0.70] [0.66, 0.84]

HR; hazard ratios, are based on cox proportional hazard models with repeated measures of alcohol consumption (n=24,590). All time-
varying scores were updated in 2001, 2007-08, and 2015-16 for those who participated. End of follow-up on November 25, 2020.
Exponentiated coefficients; 95% confidence intervals in brackets, all estimates are adjusted for education and age. “p < 0.05, ™ p <
0.01, ™ p <0.001

Univariate models: separate models for each risk factor, to estimate the independent effect on HR.

Adjusted models: fully fitted models including all listed covariates.

4n 1994-95, the seven-item CONOR Mental Health Index (CONOR-MHI) was used, whereas in the three subsequent surveys, the ten-

157



item Hopkins Symptom Check List-10 (HSCL-10) was used "HII measures physical illness according to the impact that each condition
has on SRH. “Subjects reporting the use of either or both sleeping pills/tranquilisers. In 1994-95, the time frame asked was “during the
last two weeks”, while in the three subsequent surveys it was “during the last four weeks”. “Subjects reporting the use of either or both
sleeping pills/tranquilisers. In 1994-95, the time frame asked was “during the last two weeks”, while in the three subsequent surveys it

was “during the last four weeks”.
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S. Table 1 Characteristics of the participants >60 years according to survey in the Tromsg4—7 (n=24,590)

1994-95 2001 2007-08 2015-16 Total

n (%) n (%) n (%) n (%) n (%)
Age, sex and educational level
60-64 years 1,554 (26.8) 1,346 (31.6) 2,396 (38.8) 2,696 (32.3) 7,992 (32.5)
65-69 years 1,525 (26.3) 1,080 (25.3) 1,594 (25.8) 2,384 (28.5) 6,583 (26.8)
70-74 years 1,260 (21.7) 927 (21.8) 1,016 (16.5) 1,657 (19.8) 4,860 (19.8)
75 years and older 1,466 (25.2) 908 (21.3) 1,163 (18.8) 1,618 (19.4) 5,155 (21.0)
Women 3,212 (55.3) 2,260 (53.0) 3,237 (52.5) 4,289 (51.3) 12,998 (52.9)
Men 2,593 (44.7) 2,001 (47.0) 2,932 (47.5) 4,066 (48.7) 11,592 (47.1)
Elementary school (up to 10 years) 3,729 (64.7) 2,575 (61.0) 2,480 (40.5) 3,039 (36.6) 11,823 (48.4)
High school (up to an additional 1,462 (25.4) 986 (23.3) 1,969 (32.1) 2,212 (26.7) 6,629 (27.2)
three-four years)
College/university, short and long 569 (9.9) 663 (15.7) 1,679 (27.4) 3,042 (36.7) 5,953 (24.4)
Alcohol consumption, use of
sleeping pills/tranquilisers
Abstainer, not consumed alcohol last 1,785 (30.7) 1,046 (24.5) 1,075 (17.4) 943 (11.3) 4,849 (19.7)
12 months
>0<100 grams ethanol per week, 3,767 (64.9) 2,979 (69.9) 4,451 (72.1) 6,082 (72.8) 17,279 (70.3)
(mean (SD)) (13.4 (16.3)) (13.0 (14.7)) (16.2 (16.2)) 19.1 (16.9)
>100 grams ethanol per week, 254 (4.4) 237 (5.6) 644 (10.4) 1,330 (15.9) 2,465 (10.0)
(mean (SD)) (1319 (54.6))  (131.7(63.0)) (130.9(66.3))  (130.1(63.0))
6+ less frequently than monthly? 3,363 (90.7) 3,854 (96.5) 5,568 (94.0) 7,453 (92.0) 20,238 (93.1)
6+ monthly or more often? 343 (9.3) 141 (3.5) 356 (6.0) 649 (8.0) 1,489 (6.9)
Have used pills® last 2/4 weeks 319 (5.5) 1,139 (26.7) 1,299 (21.1) 1,706 (20.4) 4,463 (18.1)
Not used pills® last 2/4 weeks 5,486 (94.5) 3,122 (73.3) 4,870 (78.9) 6,649 (79.6) 20,127 (81.9)
Self-rated health
Poor 333 (5.7) 119 (2.8) 388 (6.3) 445 (5.3) 1,285 (5.2)
Fair 2,857 (49.3) 1,756 (41.5) 2,133 (34.7) 2,586 (31.1) 9,332 (38.1)
Good 2,398 (41.4) 2,125 (50.3) 3,050 (49.7) 4,412 (53.0) 11,985 (48.9)
Excellent 209 (3.6) 227 (5.4) 570 (9.3) 881 (10.6) 1,887 (7.7)
Social support, relationship status
Live with a spouse or a partner 3,167 (69.1) 2,920 (69.4) 4,290 (70.7) 5,898 (72.4) 16,275 (70.8)
Live alone 1,415 (30.9) 1,285 (30.6) 1,779 (29.3) 2,249 (27.6) 6,728 (29.2)
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Enough friends and social support
Yes
No
Average physical activity per week
Inactive
<1 Hour
1-2 hours
>3 hours
Daily smokers
Never smoked
>1-20 years
>20 years
Physical illness and metabolic risk
factors
Health impact index (HII)®
Not ill (HII=0)
Mildly ill (HI1=1-2)
Moderately ill (HI1=3-5)
Seriously ill (HII>6)
Body Mass Index
Lean (<25 kg/m2)
Overweight (25-30 kg/m2)
Obese (>30 kg/m?2)
Blood pressure
< 140/90 mmHg
> 140/90 mmHg
Total cholesterol
< 5.0 mmol/I
> 5.0 mmol/l
Mental distress®
No symptoms
Some symptoms
Sub-threshold symptoms
Significant symptoms

3,899 (84.3)
724 (15.7)

1,123 (19.4)
673 (11.6)

1,548 (26.7)
2,448 (42.3)

1,055 (22.9)
555 (12.0)
2,997 (65.1)

2,218 (38.2)
1,370 (23.6)
1,298 (22.4)
919 (15.8)

2,347 (40.6)
2,504 (43.3)
928 (16.1)

1,809 (31.2)
3,994 (68.8)

379 (6.5)
5,410 (93.5)

414 (7.6)
3,431 (62.7)
1,177 (21.5)
454 (8.3)

3,693 (92.6)
293 (7.4)

394 (9.4)
443 (10.6)
1,334 (31.8)
2,022 (48.2)

1,444 (34.6)
626 (15.0)
2,107 (50.4)

1,365 (32.0)
1,125 (26.4)
980 (23.0)
791 (18.6)

1,451 (34.1)
1,932 (45.5)
866 (20.4)

1,742 (40.9)
2,516 (59.1)

527 (12.4)
3,724 (87.6)

1,390 (34.5)
1,710 (42.4)
683 (17.0)
246 (6.1)

5,386 (87.3)
783 (12.7)

887 (14.9)

1,489 (25.0)
1,850 (31.1)
1,723 (29.0)

2,162 (36.3)
1,058 (17.8)
2,733 (45.9)

2,283 (37.0)
1,792 (29.0)
1,472 (23.9)
622 (10.1)

1,930 (31.3)
2,872 (46.6)
1,362 (22.1)

2,608 (42.3)
3,551 (57.7)

1,551 (25.3)
4,589 (74.7)

1,973 (33.2)
2,411 (40.6)
1,049 (18.4)
461 (7.8)

7,595 (90.9)
760 (9.1)

642 (7.8)

1,879 (22.9)
2,698 (32.9)
2,971 (36.3)

3,009 (37.2)
1,464 (18.1)
3,610 (44.7)

4,280 (51.2)
2,683 (32.1)
1,183 (14.2)
209 (2.5)

2,575 (30.9)
3,800 (45.6)
1,958 (23.5)

4,706 (56.4)
3,631 (43.6)

2,611 (31.4)
5,716 (68.6)

2,961 (36.0)
3,180 (38.7)
1,527 (19.1)
504 (6.1)

20,573 (88.9)
2,560 (11.1)

3,046 (12.6)
4,484 (18.6)
7,430 (30.8)
9,164 (38.0)

7,670 (33.6)
3,703 (16.2)
11,447 (50.2)

10,146 (41.3)
6,970 (28.3)
4,933 (20.1)
2,541 (10.3)

8,303 (33.9)
11,108 (45.3)
5,114 (20.9)

10,865 (44.2)
13,692 (55.8)

5,068 (20.7)
19,439 (79.3)

6,738 (28.5)
10,732 (45.3)
4,340 (19.0)
1,665 (7.0)
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®0Only participants <70 years were asked the question “how often do you drink 6+ units in one occasion” in 1994-95.

®The proportion includes the use of either or both sleeping pills/tranquilisers. In 1994-95, the time frame asked was “during the last two
weeks”, while in the three subsequent surveys it was “during the last four weeks”.

‘HIl measures physical illness according to the impact that each condition has on SRH.

9In 1994-95, the seven-item CONOR Mental Health Index (CONOR-MHI) was used, whereas in the three subsequent surveys, the ten-
item Hopkins Symptom Check List-10 (HSCL-10) was used
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S.Table 2 All-cause mortality risk by alcohol consumption according to cohort in the Tromsg4-7

Alcohol consumption
Abstainer, not consumed alcohol
last 12 months

> 0 < 100 grams ethanol per
week

> 100 grams ethanol per week

Self-rated health status
Poor

Fair

Good

Excellent

Live with a spouse or a partner

Mental distress?
No symptoms

Some symptoms
Sub-threshold symptoms
Significant symptoms

Physical illness (HI1)®

Pre-War Il generation (born before 1946)

Baby Boomers (born after 1946)

Women Men Women Men
1.29%** 1.16** 2.37* 1.84
[1.16, 1.44] [1.04, 1.30] [1.10, 5.13] [0.82, 4.16]
1 1 1 1
(ref.) (ref) (ref.) (ref.)
0.96 0.93 1.17 0.84
[0.73, 1.26] [0.80, 1.08] [0.51, 2.69] [0.45, 1.54]
1 1 1 1
(ref.) (ref) (ref.) (ref)
0.88 0.71"" 0.27" 0.53
[0.74, 1.05] [0.61, 0.84] [0.10, 0.69] [0.26, 1.10]
0.62" 0.55™ 0.23" 0.42"
[0.51, 0.76] [0.46, 0.65] [0.09, 0.60] [0.19, 0.92]
0.40™ 0.40™ 0.11" 0.00
[0.28, 0.57] [0.30, 0.53] [0.03, 0.50] [0.00]
0.82 0.81" 0.76 0.76
[0.74, 0.90] [0.74, 0.90] [0.42, 1.37] [0.44, 1.31]
1 1 1 1
(ref.) (ref.) (ref.) (ref.)
117" 1.25™ 0.93 1.90
[1.02, 1.35] [1.13, 1.39] [0.47, 1.82] [1.02, 3.53]
1.09 1.20™ 0.53 2.34"
[0.93, 1.28] [1.05, 1.38] [0.23, 1.23] [1.16, 4.74]
1.10 1.30" 0.13" 2.94"
[0.90, 1.33] [1.06, 1.59] [0.03, 0.65] [1.14,7.58]
1.04™ 1.06™" 1.06 1.08
[1.03, 1.06] [1.05, 1.08] [0.92, 1.23] [0.94, 1.24]
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Smoking

Never smoked 1 1 1 1
(ref.) (ref) (ref.) (ref.)
>1-20 years 1.12 1.22" 1.61 0.59
[0.95, 1.33] [1.03, 1.44] [0.57, 4.50] [0.19, 1.84]
>20 years 1.64™" 1.90™" 3.40™ 2.50™
[1.48, 1.83] [1.67,2.17] [1.52,7.58] [1.31, 4.77]
Have used pillsc last 2/4 weeks 0.78"™" 0.90 1.33 1.08
[0.70, 0.86] [0.80, 1.01] [0.66, 2.69] [0.56, 2.09]
High blood pressure 1.13° 1.24™ 1.07 0.96
(>140/90mmHg)
[1.02, 1.25] [1.13, 1.35] [0.59, 1.94] [0.59, 1.57]
Body Mass Index
Lean (<25 kg/m2) 1 1 1 1
(ref.) (ref.) (ref.) (ref.)
Overweight (25-30 kg/m2) 0.66™" 0.72™ 0.54 1.60
[0.59, 0.74] [0.66, 0.79] [0.28, 1.04] [0.83, 3.11]
Obese (>30 kg/m2) 0.68™" 0.64™ 0.68 1.71
[0.60, 0.77] [0.56, 0.73] [0.33, 1.41] [0.83, 3.53]
Average physical activity per
week
Inactive 1 1 1 1
(ref.) (ref.) (ref.) (ref.)
<1 Hour 0.70™ 0.70™ 1.33 1.07
[0.60, 0.82] [0.61, 0.81] [0.43, 4.15] [0.45, 2.57]
1-2 hours 0.73" 0.68™" 1.04 0.87
[0.63, 0.83] [0.60, 0.77] [0.34, 3.20] [0.34, 2.18]
>3 hours 0.81" 0.72"" 0.98 1.44
[0.71,0.93] [0.64, 0.82] [0.31, 3.11] [0.59, 3.51]
N 8343 8278 2251 2236

HR; hazard ratios, are based on cox proportional hazard models with repeated measures of alcohol consumption. All time-varying
scores were updated in 2001, 2007-08, and 2015-16 for those who participated. All estimates are adjusted for education, age and
including all listed covariates. End of follow-up on November 25, 2020.

Exponentiated coefficients; 95% confidence intervals in brackets. “ p < 0.05, ™ p < 0.01,
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aln 1994-95, the seven-item CONOR Mental Health Index (CONOR-MHI) was used, whereas in the three subsequent surveys, the ten-
item Hopkins Symptom Check List-10 (HSCL-10) was used °HII measures physical illness according to the impact that each condition
has on SRH. °Subjects reporting the use of either or both sleeping pills/tranquilisers. In 1994-95, the time frame asked was “during the
last two weeks”, while in the three subsequent surveys it was “during the last four weeks”. “Subjects reporting the use of either or both
sleeping pills/tranquilisers. In 1994-95, the time frame asked was “during the last two weeks”, while in the three subsequent surveys it
was “during the last four weeks”.
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Appendix 1 — approval from REK

@REK

REGIONALE KOMITEER FOR MEDISINSK OG HELSEFAGLIG FORSKNINGSETIKK

Region: Saksbehandler: Var dato: Var referanse:

REK nord Lill Martinsen Telefon: 04.03.2020 96868

Deres
referanse:

Ole Kristian Grgnli

96868 Alkohol og aldring — en studie av alkoholvaner blant eldre og potensialet
forhelseskade av alkohol

Forskningsansvarlig: Universitetssykehuset Nord-Norge HF

Sgker: Ole Kristian Grgnli

Sakers beskrivelse av formal:

Formalet med prosjektet er & bidra til gkt kunnskap om endring av alkoholvaner blant eldre,
samt undersgke helseeffekter av ulikt alkoholkonsum blant eldre 60 ar. Videre vil vi finne
variabler som er assosiert med hgyt forbruk av alkohol (risikofaktorer) hos eldre i dagens
kohorte av eldre.

Data til studien vil vi hente fra Tromsgundersgkelsene 4-7 (1995-2016). Data er allerede
innhentet og samtykkeerklearinger fra deltakerne foreligger.

Vi vil benytte avanserte statistiske metoder (multilevel, mixed models, vekstkurver med
gjentatte malinger) for & kunne besvare disse forskningsspgrsmalene.

Pa bakgrunn av den store gkningen av eldre mennesker fremover og gkt alkoholforbruk som
mulig risikofaktor for svekket helse, anses resultatene fra dette forskningsprosjektet a kunne
fa stor samfunnsmessig betydning. @kt kunnskap om risikofaktorer for hgyt forbruk av
alkohol blant eldre og mulige negative helseeffekter, anses a kunne brukes i det
sykdomsforebyggende folkehelse arbeidet.

REKSs vurdering

Vi viser til sgknad om forhandsgodkjenning av ovennevnte forskningsprosjekt. Sgknaden ble
behandlet av Regional komité for medisinsk og helsefaglig forskningsetikk REK nord i matet
13.02.20. Vurderingen er gjort med hjemmel i helseforskningsloven § 10.

Om prosjektet
Prosjektet er en del av en ph.d.

Data/materiale
Data fra Tromsundersgkelsene 4-7 skal sammenstilles med data i Dgdsarsaksregisteret.
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Foresparsel/informasjon/samtykkeerklaring

Det skal benyttes data fra Tromsg 4-7. Det er innhentet samtykke for deltakere i Tromsg 4, 5,
6 og 7. Felles for disse er at de har mottatt informasjon om studien, samtykket til at
innsamlede data kan brukes til medisinsk forskning, samt kobling mot ulike registre

REK vurderer at samtykkene som er innhentet i Tromsgundersgkelsene 4-7 er dekkende for
det som skal gjeres i prosjektet.

Vedtak
Godkjent

REK har gjort en helhetlig forskningsetisk vurdering av alle prosjektets sider og godkjenner
det med hjemmel i helseforskningsloven § 10.

Prosjektet er godkjent frem til omsgkt sluttdato 01.08.2023. Data skal oppbevares for
kontrollhensyn i 5 ar etter prosjektslutt. Etter dette skal data anonymiseres eller slettes.

Vi gjer samtidig oppmerksom pa at etter personopplysningsloven ma det ogsa foreligge et
behandlingsgrunnlag etter personvernforordningen. Dette ma forankres i egen institusjon.

Med vennlig hilsen

May Britt Rossvoll sekretariatsleder

Sluttmelding
Seker skal sende sluttmelding til REK nord pa eget skjema senest seks maneder etter
godkjenningsperioden er utlgpt, jf. hfl. § 12.

Seknad om a foreta vesentlige endringer

Dersom man gnsker a foreta vesentlige endringer i forhold til formal, metode, tidslgp eller
organisering, skal sgknad sendes til den regionale komiteen for medisinsk og helsefaglig
forskningsetikk som har gitt forhandsgodkjenning. Seknaden skal beskrive hvilke endringer
som gnskes foretatt og begrunnelsen for disse, jf. hfl. § 11.
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Appendix 2 - approval from FHI, The Norwegian Cause of Death Registry

Universitetssykehuset Nord Norge

7 FHI

Folkehelseinstituttet

v/ Ole Kristian Grgnli
Deres ref.: Var ref.: Dato:

21/15163-2 06.10.2021

Vedtak om tilgjengeliggjoéring av data fra Folkehelseinstituttet til prosjektet «Alkohol og
aldring - en studie pa alkoholvaner blant eldre og potensiale for helseskade av alkohol»

Det vises til sgknad mottatt 23.08.2021 der det ble sgkt om at allerede utleverte data fra
Dedsarsaksregisteret til Tromsgundersgkelsen kan brukes i ovennevnte prosjekt.

Prosjektets behandlingsgrunnlag

Prosjektet har dokumentert lovlig grunnlag for behandling av data fra Dgdsarsaksregisteret i
samsvar med personvernforordningen artikkel 6 og 9 og reglene om taushetsplikt:

e Personvernforordningen (GDPR) artikkel 6 nr. 1 a
e Personvernforordningen (GDPR) artikkel 9 nr. 2 a

Det er innhentet samtykke fra studiepopulasjonen i dette prosjektet.

Prosjektet er medisinsk og helsefaglig forskning og har forhandsgodkjenning fra REK, jf.
helseforskningsloven § 10 (04.03.2020, ref.nr. 96868/REK Nord).

Folkehelseinstituttets vurdering av prosjektet

Folkehelseinstituttet har vurdert sgknaden og funnet at prosjektet ligger innenfor formalet til
Dadsarsaksregisteret og at gvrige vilkar for tilgjengeliggjering av sammenstilte data er

oppfylt, jf.:

e Helseregisterloven § 19 [a-e] samt forskrift om Dgdsarsaksregisteret § 1-3

Ifalge helseregisterloven 8§ 6 (jf. GDPR art. 5 nr. 1 ¢ om «dataminimering») og
helseforskningsloven 8§ 32, skal den dataansvarlige sgrge for at helseopplysningene som
behandles er tilstrekkelige, relevante og begrenset til det som er ngdvendig for formalet med
behandlingen, og at graden av personidentifikasjon ikke er starre enn ngdvendig for det
aktuelle formalet. Prosjektleder ma derfor gjere en grundig vurdering av hvilke variabler som
er ngdvendige for prosjektet og hvilken detaljeringsgrad disse i sa fall ma ha. Dette gjelder
opplysninger fra alle datakilder som skal inngd i prosjektet.

169



T FHI

Vedtak fra Folkehelseinstituttet

Folkehelseinstituttet har godkjent at allerede utleverte data fra Dedsarsaksregisteret til
Tromsgundersgkelsen kan leveres til prosjektet pa falgende vilkar:

Det er kun variabelen dgdsdato som kan leveres til prosjektet.

Universitetssykehuset Nord Norge er ansvarlig for a sikre at all behandling av
personopplysninger i prosjektet falger kravene i personopplysningsloven og GDPR.
Dette inkluderer & vurdere om det er krav om a gjennomfare en
personvernkonsekvensanalyse (DPIA) far behandlingen av personopplysninger starter.
FHI forutsetter at Universitetssykehuset Nord Norge har vurdert at samtykket er
innhentet i trdd med kravene i GDPR.

Opplysningene skal kun brukes til formalet som er oppgitt i seknaden.

Dersom personopplysninger skal overfgres/tilgjengeliggjares for medarbeidere ved
institusjoner i tredjeland, ma prosjektet oppfylle krav om ngdvendige garantier,
godkjent overfgringsgrunnlag og tilleggstiltak, ref. EUs personvernforordning artikkel
46 og Schrems II-dommen. Dette gjelder ogsa ved bruk av fjerntilgang (f.eks. TSD,
HUNT Cloud eller lignende), se anbefalingene fra Det europeiske personvernradet
(EDPB): https://edpb.europa.eu/system/files/2021-
06/edpb_recommendations_202001v0.2.0_supplementarymeasurestransferstools en.p
df

Det kan ikke overfgres data til tredjeland med mindre det er benyttet et godkjent
overfaringsgrunnlag etter EUs personvernforordning artikkel 46. Det er
forskningsansvarlig institusjon (dataansvarlig for prosjektet) som er ansvarlig for at
det benyttes en godkjent overfaringsmekanisme og tilstrekkelige tilleggstiltak. FHI ber
derfor om at det opplyses om hvilke garantier, overfgringsgrunnlag og tiltak som skal
benyttes, og en bekreftelse pa at disse er i trad med retningslinjer hos den
forskningsansvarlige (dataansvarlige) for prosjektet.

Universitetssykehuset Nord Norge skal informere Folkehelseinstituttet ved vesentlige
endringer i prosjektet, som f.eks. endring i dataansvarlig institusjon, prosjektleder eller
prosjektvarighet.

Datamaterialet kan oppbevares for kontrollformal i fem ar etter prosjektslutt
(01.08.2023) i henhold til godkjennelsen fra REK. Datamaterialet skal deretter slettes,
senest 01.08.2028. Skriftlig bekreftelse pa at materialet er slettet skal oversendes
Folkehelseinstituttet.

Ved publisering eller offentliggjering skal Dadsarsaksregisteret ved
Folkehelseinstituttet oppgis som kilde. 1 alle publikasjoner skal registerets offisielle
navn eller forkortelse innga i tittel eller abstracttekst av hensyn til PubMed-sgk. For
naermere informasjon om registrenes offisielle navn og forkortelser, se
https://www.fhi.no/div/datatilgang/retningslinje-for-referanse/

Folkehelseinstituttet er ikke ansvarlig for tolkninger eller analyser av dataene som blir
gjort av andre.

Pa Folkehelseinstituttets nettsider vil det publiseres informasjon om at dette prosjektet
har fatt tilgang til data.
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 Publisering og annen offentliggjering skal gis i en slik form at enkeltpersoner ikke kan
identifiseres.

Videre saksbehandling

Tromsgundersgkelsen kan levere dgdsdato for aktuelle individer til prosjektet nar prosjektet
har mottatt dette vedtaket.

Fakturering

Vi gjgr oppmerksom pa at i henhold til helseregisterloven § 19 g kan helseregistrene ta betalt
for faktiske utgifter i forbindelse med administrativt arbeid, tilrettelegging og
tilgjengeliggjering av data til prosjektet.

Klagegang

Dette er et enkeltvedtak som kan paklages etter forvaltningsloven kapittel V1. Klagefristen er
tre uker etter at du har mottatt melding om vedtak. Rett klageinstans er Helse- og
omsorgsdepartementet.

En eventuell klage sendes farst Folkehelseinstituttet. Folkehelseinstituttet skal etter at klagen
er mottatt, gjennomga saken pa ny og foreta de undersgkelser som klagen gir grunn til.
Folkehelseinstituttet kan omgjare vedtaket. Fastholdes vedtaket, sendes klagen videre til
Helse- og omsorgsdepartementet for endelig avgjerelse.

Kontaktinformasjon

Ta kontakt ved spgrsmal. Benytt e-post: daroppdrag@fhi.no.

Oppgi alltid saks- og prosjektnummer ved
henvendelser.

Sgknaden har fatt tildelt prosjektnummer
PDB 3107 og saksnummer 21/15163.

Vennlig hilsen
Maj-Lis Baldersheim Yngve Pedersen
Avdelingsdirektar Seniorradgiver

Dokumentet er elektronisk godkjent av
Baldersheim, Maj-L.is.

171



172



Appendix 3 - Questionnaires Tromsg4

HEALTH SURVEY “THIS IS YOUR
Invitation CH.A\NCEH

Diate of birth Sociol security Ho.  Muenidpality Bectoral ward Mo.

vou will be able fo come. Attend even if you feel

The Health Survey is coming to Tromse.

This leaflet will tell you when and where. You will healthy. if you are currently receiving medical
also find information about the survey in the enclosed ~ treatment, or if you have had your cholesterol and
brochure. blood pressure measured recently.

We would Iike you fo fill in the form overleaf and ]
take it with you to the examination. i _szs sincerely. .

The more pecple take part in the swvey, the more Mnmup?!_Heaﬂh Mthﬂnﬁﬁ
valuable its results will be. We hope, therefore_ that Faculty of Medicine - University of Tromss

National Health Screening Service
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Do you have, or hove you hod

A heart affock .

mnpmheoncmnp)

Do you use blood prassure lowering drugs?
Never used......

Have you duning the last year suffered from poins
and/or stifiness in muscies and joints that have
lasted confinuously for af least 3 months?

Have you in the jost two weeks falt,

00000 §

,_
i
—

>
3

aln{ninin
1000aac B

No

O
=
|
=
-
-
-

o

B
+{]

Did any of the adwults ar home smoke while
you were growing op? 37

}valb
Do you currently, or did you previously, live together yoneh
wath daily smokors afier your 20™ birthday? s

Yeoars
i *YES", forhow mony yearsinall? _______ »

How many hours a day do you nomally spend
in smoke-filled rooms? .. “

Put 0 if you do not spend ftime in smoke-filled rooms.

Do you yourself smoke:
Cigarettes daily?
vaogciosddy?

A pipe daily? ..,

if you previously smoked daily, how long
is it since you quity.___

if you cumreatly smoke, or have smoked
previcusly:

How many dgareties do you or did you

How has your physical activity in leisure time bean during this
last yoar? Think of your weekly average for the yeor.

Time spent going fo work counts as leisure fime.
Hours per week
None Llessthan1 1-2 3 ormore

daial b Al

Light activity (ot
sweating/out of breath) »

d activity
Ho??afbm..ﬂ

How many cups of coffee do you dnnk daily?
Put 0 if you do not dnink coffee daily.

Coarsely ground coffee for brewing ...

Are you a tectotaller?

How many fimes a month do you sormmally drink
alcohol? Do not covnt low-alcohol beer.

Put 0 if less than once amonth. _........... ©

How many glosses of beer, wine or spints do you
nomually dnnk in a formight? ¢
Do not count low-aicohol beer.
Put 0 if less than once a month.

what type of morgarine or better do you vsually use on
bread?  Tick one box only.

Doc‘tuebmemncgcme IO
Butter i

What i5 the highest leval of education you have comploted?
7-10 years primary/secondary school,
modern secondary school.. .. <
Technical school, middie sdlool. vocnold
school, 1-2 years senior high school
High school diploma
b o SR TR RTINS .
College/university, lelsllon4yecs_.-
College/university, 4 or more years .

What is your cerrent work sifvation?

How many ROUrs of pail Work 00 you nave per
woak:?

Do you recaive any of the following benefits?

Q00000

Have one or more of your parents or
siblings had a heart aftack or had
gnging (hearicramp)? ...
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Tromsg Health Survey
for the over 70s

The main aim of the Tromse Study is to improve our
knowledge about cardiovascular diseases in order to aid
Ereverrtion. The survey is also intended to improve our

nowledge of cancer and other general conditions, such as
allergies, musele pains and mental conditions. Finally, the
survey should give knowledge about the older part of the
population. We would therefore like you to answer the
questions below.

This form is a part of the Health Survey, which has been
approved by the Norwegian Data Ins rate and the
Regional Board of Research Ethics. The answers will only
be used for research pu and will be treated in strict
confidence. The i on you give us may later be stored
along with information from other public health registers in
accordance with the rules laid down by the Data
Inspectorate and the Regional Board of Research Ethics.

If you are in doubt about what to answer, tick the box that
you feel fits best.

The completed form should be sent to us in the enclosed
pre-paid envelope.

Thank you in advance for helping us.

Yours sincerely,
Faculty of Medicine National Health
University of Tromse Screening Service

If you do not wish to answer the questionnaire, tick the box below
and return the form. Then you will not receive reminders.

| do not wish to answer the questionnaire ... 7 O

Day Month Year

Date for filling in this form: ... TS ST S

CHILDHOOD,YOUTH

In which Norwegian municipality did you live at the age of 1year?

T

jf}md}d T Ewmwmsmﬂ ufmmr

How was your family's financial situation during your
childhood?

Verygood . e P
Good :
Difficult [
Verydifficult . s

How old were your parents when they died?
Mother k| Years
Father 2 Years

Who do you live with?

| Tick once for each ftem and give the number. Yes No MNumber
Spouselpartmer . « 0 O
Other people over 18 vears =0 [
Peopleunder 18 years = O
What type of house do vou live in? ]
Villa/ detached house a1 L4
Farm . [
Flat/apariment
Terraced /semi-detached house !
Other s
How long have you lived in your present home? _______ a2
Yes Mo
Iz your home adapted to your needs? _______ wlid L
Iif "No ", do you have problems with:
Living space o a«ll O
Variable temperature, -
too coldftoowarm el
Stairs ____ ' i
Toilet (W
Bath/shower O
Maintenance : 3
Other (please specify) . __w [ ]
Would you like to move into a retirement home? _5; [ 'd

PREVIOUS WORK AND FINANCIAL SITUATION

How will you describe the type of work you had for the last 510
years before you retired ?

Mostly sedentary work? a
(e.o. office work, mounting)
Work that requires a lot of walking? Q:

(e.o. shop assistant, housewife, teaching)

Waork that requires a lot of walking and Ilﬂ.lng?
(e.0. postman, nurse, construction)

Heavymanual work P
(e.q. forestry, heavy farm-work, heavy construction)

Qs

Did you do any of the following jobs

(full-time or part-time)?
Tick one box only for each item. Yes Mo
Driver _. 20 0
55 |
a

How old were you when you retired? &

What kind of pension do yvou have?
Basic state pension .
An additional pension _

How is your current financial situation?
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ILLNESS IN THE FAMILY

Has your state of health changed in the last year? Tick for the relatives who have or have ever had
Yes, ithas gotworse @ any of the following diseases:
Mo, unchanged .............. I P Tick "None" if none of your relatives have had the disease.
Yes, ithas gothetter ..

Maother Faﬂrer Brothar Slatar Chikd None

How do you feel your health is now compared to Cerebral stroke or brain haemorhage 1+ 1

others of your age? Heart attack before age 60 '_]
Much worse ..o B Cancer
A little worse ............ I-I'rpertensmn
About the same . Asthma __

A little better .................. G"S’IHJWI'DGIS
Muchbetter . Arthrosis [nstebarﬂ'lntm:l
Psychological p-rohlems

YOUR OWN ILLNESSES Dementia ...
Diabetes .

Have you ever had: Come when thm_,r gm
Tick one box only for each item. Give your age at the time. diabetes _  ym
If you have had the condition several times, how old were

you last time?
ot e N T S

Hip fracture . e A
Wrist .anreann ﬁan’lure S - S DnJ: E?h about dally for some pennds Yez No
Whiplash e year! T
Injury requiring hnsprtal admlssmn 7
Gastric ulcer ..
Duodenal ult:el
Gastric/duodenal ulcer surgery .

Mecksurgery .. _E

Y Y Y

Dodododoon
[ Yy e
Looooooo

o000 o00doo

If “Yes"™
Iz your cough productive? .1

Have you had this kind of cough for as long )
as 3 months in each of the last two years? &= [

F

"';.:E ::';e

I'.JLILJL.H_I

oo
Ll

Ll

Have you had episodes with wheezing in your chest? & [
If "Yes", has this occurred:
Tick one box only for each item.
At night
In mnneclmn mﬂ'l resplmtorjr mfectlnm
In connection with physical exertion _.
In connection with very cold weather e |

Have you ever had, or do you have:
Tick one box only for each item. ¥
Camcer B
Epilepsy o
Migraine .
Parhnson 5 dlsease -
Chronic bronchitis
Psoriasis ... T
Dstanpnrmm
Flhmmyalgla.f‘ﬁhmsmichmmn pam S_'.I'Ild rome .
Psychological pmtﬂum for which you have sought help o
Thyroid disease ..
Liver dizease _.
Recurrent urinary |m:unt|rient:e
Glaucoma .
Cataract ...
Arthrosis {ostenarﬂmtls}
Rheumatoid arthritis
Kidney stones __
hppendectnm'_.r S
Allergy and hjrpersens rtlwtj.r
Atopic eczema (e.g. childhood eczema) ...
Handeczema ..
Hey fever
Food allerm.r
Other hypersens I'tl'l'ltjl' {not allergy:l

o000

Have you noticed sudden t:hanges in your puls-&
or heart rhythm in the last year? &

o o

Have you lost weight in the last year? ________1u [d
I “Yes™:
How many kilograms? kg

How often do you suffer from sleeplessness?
Never, or justa few times avear .
1-2timesamonth .
Approximately once aweek
Mare than once aweek

B!

LUl ool ood

If you suffer from sleeplessness, what time of

the year does it affect you most?
No particular time of year __. IS
Especially during the polar mght
Especially during the midnight sun season _______
Especially in spring and autumn

5

UoooE> OoF oo

= oo

=

Yes

Do you usually take a nap during the day? = [
Do you feel that you usually get enough sleep?

O000C0 o000 0000D000C00D00O0 # ‘ ‘ ‘ ‘ ‘

How many times have you had a common cold, influenza {flu), No
diarrhoealvomiting or similar in the last 6 months? 1 times Do you suffer from:
Dizziness .

Yes  No Poor memory ...
Have you had this in the last 14 days? _______: 1 [ Lack of energy ..

Constipation ...

>
g

Uooo
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Does the thought of getting a serous illness ever
WOITY you?
Not at aII

Very mur.h

BODILY FUNCTIONS

Can you manage the following everyday

Are you pleased with the health care and home
assistance services in the municipality?

Yes
Assigned family GP = [
Home nursing care |1
Home assistance services ... d

Do you feel confident that you will receive health

Mot confident
Very unsure

Indicate how many months you have used them

care and home assistance services if you need it?

Don't

Ne  know

| 0

[ | M|

o J
?5331
e F
_ [
s

Donm'thmow

MEDICATION AND DIETARY SUPPLEMENTS

Have you for any length of time in the last year used any of the
following medicines or dietary supplements daily or almost daily?

activities on your own without help from Yes  With No
others? somehelp
Walking indoors on one level ....... N | J N |
Walking up/down stairs L | J
Walking outdoors _ S |
Walking approx. 50[! metres ..... SR B [ | [N |
Goingtothetoilet [0 1 |
Washing yourself . ______=old a a
Taking a bathishower ______ S | |
Dressing and undressing ... . 9 g
Getting in and out of bed N | .} J
Eating ._. | a a
Euoklnn U N R | a
Doing ||uht hnumnlk fp_g, m.r.mng upj _a E' E'
Doing heavier housework (e.g cleaning ﬂanr_]l d - | - |
Goshopping . 4 |
Takethe bus oo [ o |
Yes di;frritl:ﬂly Mo
Can you hear normal speech
(if necessary with hearing aid)? . =0 ld o o
Can you read (if necessary with glasses)? = [ d d
Are you dependent on any of the following aids? ?
¥Yes No
Walking stick __. -1 :l M|
Crutches . - a
Walking framelzimmer frame _ :I a
Wheelchair .. IR
Hearina aid _ SR
Safety alarm device.. SSUSSRUOOT - T I [ |

USE OF HEALTH SERVICES

How many visits have you made during the past year

due to vour own health or illness: Number of fimes
Put 0 if you have not had such contact the past year
To a general practitioner (GP)femergency GP

To a psychologist or psychiatrist .. - .

To an other medical specialist {nnt ata hns pltal}
To a hospital out-patientclinic .
Admitted to a hospital
To a physiotherapist ..
To a chiropractor _____.

—

To aacupunctunst
To a dentist .
Toa chlmpodlst

Toan :Ilann‘trvemmtmﬁ [homoecpath, foot zone herapist, sz
To a healer, faith healer, clairvoyant .

.. 348

Do you have home aid? Yez No
Do you receive home nursing care? [ [

Put 0 for items you have not used.

Medicines:
Painkillers months
Sleepingpills . months
Tranquillizers ... months
Antidepressamts . % months
Allergy drugs ... — months
Asthma drugs - months
Heart medicines !m:rt hlnnd presaum} e 1T months
Insulin __ O (1 I
Diabetes tihlets months
Drugs for hypothyroidism {Thym:une . months
Cortisone tablets . months
Remedies for constipation months

Dietary supplements:
Iron tablets .. M months
Vitamin D su ppl&merrts months
Other vitamin supplements months
Calcium tablets or bonemeal ;¢ months
Cod liver oil or fish oil capsules . months

FAMILY AND FRIENDS

Do you have clozse relatives who can give Yes
you help and support when you need 7 s [
If "Yes", who can give you help?
Spnus-e.fparhwr
Children
Others
How many gool:l fnends I:|D you h:we me you

can talk confidentially with and who give you
help when you need it? D

Do not count people you live mﬂl hut d'n mdud’e
other relatives!

=
=

ooo

13

good
7 friends

u:-

Yes MNo

Do you feel you have enough good friends? .m0 1
Do you feel that you belong to a community (group of people)
who can depend on each other and who feel committed to each
other (e.g. a political party, religious group, relatives, neighbours,
work place, or organisation)?

Strong sense of belonging w0

Some sense of belonging ¢

Not sure . -k

Little or no sense of belnnumu N |
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How often do you normally take part in organized gatherings,

e.0. sewing circles, sports clubs, political meetings, religious WELL BEING

or other associations? B
MNever, orjust a few times ayear . A How content do you genemlhr feel with growing old?
1-2 times a month .. 2 Good _
Approximately once a week Quite gnﬂd
More than once a week ... Up and down
Bad o

FOOD HABITS

What is your view of the future?

How many meals a day do you normally eat Not too bad [
(dinner and bread meals)? .02 Quite worried ... :i 3
Dark . a
How many times a week do you eat warm dinner? __ e
What kind of bread (bought or home-made) do you TO BE ANSWERED BY WOMEN ONLY
usually eat?
Tick one or two boxes. White  Light Ordinary Goarse Crisp
Bread textured brown brown  bread
The bread type is mast similar to:_) | | d |
106 10 How old were you when you started
s 3
What kind of fat is normally used in in menstruating? . R : years
I“mB““':tg:B bread) in vour home? i 0 How old were you when you stopped menstruating? . = yEArs
Hard margarine . a
Soft ma rganne - . PREGNANCY
Butter! blend e s - |
Dils _ marganm___f_l_l_________________ w0 How many children have you given birth to? 220 Children

. ) If you have given birth, fill in for each child the year of birth
How much (in number of glasses, cups, potatoes or slices) do you and a;i:pmmm;rtelx how many months you breastfed the child.

usually eat/drink daily the following foodstuffs? If you have given birth to more than & children, note their birth
Tick one box for each foodstuff None Less 12 3or mr and number of months you breastfed at the space provided
— than 1 more for comments.
Milk of all types (glasses) . ==d 1 [d [J | Child Year of birth: "“'“t;“ of months
Orange juice (glasses) ... 3 [ 4 q r
Potatoes . a QO O Q s
Slices of bread in total ['nr.l -::nsphread] a d O 0O 2 M8
Slices of bread with 3
— fish (e.g. mackerel in tomato sauce) Q O 4
- cheese jeq. GoudaMNarvegia) ... [ aQ O 0 5 ]
- smoked cod caviare ... [ a4 O O [
1 2 3 a
How many times per week do you normally Have you during pregnancy
eat the following foodstuffs? had high blood pressure andlor Yes No
Tick for all foodstuffs listed. proteinuria? ... I ) I [ |
L 2
Mever m;ﬁ 1 ITIO?‘IE If *¥es", during which pregnancy? Pregnancy
) : First ~  Later
Yoghurt .. = EI ;I J - High blood pressure s Jd
Boiled or fned eqqg . —— | M | - J Proteinuria o =
Breakfast r.erealfnatnmal m 0 0 0 O
Dinner with
= unprocessed meat B | | | [ ESTROGEN
- fatty fish (e.g. salmnn.fled FSh} d Q B Q Do you use, or have you ever used estrogen:
- lean fish (e.g. cod) . ETTAM | [ | [ | J Now Previously Mever
- vegetables (fresh or cmked! L R | d O | Tabletsorpatches .= D3O O
Carrots (fresh or cooked) . [ [ | | 0 Gream or suppositories _md 4 d
E::E;::;izahhan ) ll g % % j If you use estrogen, what brand do you currently use?
Oranges, mandarins, etc. 12 _l [ [ | W
2 ] 4 . r |

Your comments:

Thank you for the heip! Remember to mail the form today!
_Tromse Health Survey
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Appendix 4 - Questionnaires Tromsg5

Helse-

undersgkelsen

Personlig innbydelse

Tike shriv her:
E13 {Kommune) {Fylke) {Land} E15 (Merke)
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Hvordan er helsen din na? (Seif bame off kryss)

Drlig Ikka helt god God Swvaart god
g - HE L
T
Har du, eller har du hatt?: Alder farsie
JA MNEL =
F S B I I
Kronisk bronkittemfiysem ....oeeeeeeeeee. | L]
Diabetes (Sukkersyke) ..o eiceeeee L] L]
Benskjorhet (0steoporose) .o L1 L]
Fibromyalgivkronisk smertesyndrom........ |:| |:|
Psykisks plager som du har sekt hjelp for [ [
R TR T= 1= e s SO I N I
Angina pectorie (hisrtokrampa) ..., [
Hjerneslaghjernebledning ..ocovcveeee. L] L]

Far du smerter eller ubehag i brystet nar du:
Gar i bakker, trapper eller fort pa flat mark? .............

Ja NEI

0o

Hvis du fir slike smerter, pleier du da a:

Stoppe? Saktne farten? Fortsette | samme takt?
HE HE L=
JA  NE]
Dersom du stopper, forsvinner emertene da
etter mindre enn 10 miNUBEr? o e D D
Ja NEI

Kan slike smerter opptre selv om du er i ro? ... |:| |:|

E2. SYKDOM | FAMILIEN

Har en eller flere av dine foreldre eller sssken hatt: T
et

Hjerteinfarkt {sar pa hjeriet) aller da - WEL Mk

angina pectoris (hjertokrampe)? ....ccccocveveees D D D

Kryss av for de slekiningene som har eller har
hatt noen av sykdommene: (Soif kryss or ver linfa)

|
Bror Sester  Barn :'I.'-'giBBE

Kreftsykdom ... [1 [0 [0 O

Diabetes (sukkorsyka) O O O O

jarmnes ar Mor  Far

e 0 0 O 0O 0O O

oqanernt®r80%= 0 0 g @O N

Astma.e. L1 O O O U
[l
U

OoooOnd

Hvis noen slektninger har diabetes, | hvilken alder fikk de
diabetes (hvis for eks. flere sesken, for opp den som fikk
det tidligst 1 livet):
Vetikks, Mors alder Fars alder Brors alder
ikke aktuskt

[

Sesters
alder Barns alder

Under finner du en liste over ulike problemer.
Har du opplevd noe av dette den siste uken
{til og med i dag)?

. Ikke Litt Ganshke
(Selt eft kry=ss for ver s} plaget plagst  mye m
Plutzalig frykt uten grunn ... [] | O |
Faler deg redd eller engstalig ... [ [l O H
Mattihet ellar svimmealhet. ... |:| |:| |:| |:|
Felar deg anspent eller oppjageat.... |:| |:| |:| |:|
Lett for 4 kKandre deg selv ... O O O O
Sevmproblamer...... O O O O
Nedtrykt, tungsindig ... [] O O O
Felolza av & veare unyitig, lite verd ] [ [ O
Folalsa av at alt er et siit................ [] U [l U
Folalss av hapleshet mht. framiida. [ | O O 0O
1 2 3 4

Ed. TENNER, MUSKEL OG SKJELETT
Hvoer mange tenner har du mistetfirukket? Aniall fanner
{Sa bort fra matkatanner og visdomsiannar)
Har du veert plaget med smerter og/eller stivhet
i muskler og ledd | lopet av de siste 4 ukene?

Ik End=el Ahuorig

plagst  plagst  plaget
Makda/skubdre. ..o [ L] ]
Armer, hender .........cooeeeeen [ ] ] ]
Bvre del av rygEen..... ... [ | |
KOrsmygoen ... | | |
Hofter, ben, fofter ..., ] ] ]
Andra stader.....ooiieean. |:| |:| |:|
1
_ Alder
Har du noen gang hatt: A NE sisie gang
Brudd i handleddiunderarm? ..o [ [
LArhEISBrUdd T e eeeeeeessivereeenes. L] L
Har du falt | lopet av det siste aret? (Sof baro off knyss)
Mai Ja, 1-2 ganger  Ja, mer enn 2 gangear
g e HE
ES. MOSJON OG FYSISK AKTIVITET
Hvordan har din fysiske aktivitet veert det siste dret?
Tenk deg of ukentig giennomsanift for dred.
Basvar bagge sparsmaélans.
Timer pr. uke

Ingen Umder1  1-2 3 0g mer
Lett aktivitet
(ikke svett/andpusten) ............. [ ] ] ] 1l
Hard fysisk akdivitat
(suUettandpuston) ... I;I I;I Igl I;I
E6. VEKT
Ansla din vekt da du var 25 ir gammel: hele kg
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ET. UTDANNING EQ. REBYKING
Hwvor mange ars skolegang har du Hvor lenge er du vanligvis daglig
giennomfert? Antall ar tilstede | et reykiylt rom? Antall hele fmar
{Ta mod alle dr du har gaft pd skolo aflor sfudord)
Roykte noen av de voksne hjaemrne A e
ES. MAT OG DRIKKE da du VOKStE OPP?.ccwrrrsvee. . 0o
Hvor ofte spiser du vanligvis disse matvarene? Bor du, eller har du bodd, sammen med Ja NEI
(Seff oft kryss for fver inja) i 1 e . age MO0 dagligroykere etter at du fylte 20 ar? ...... O O
jajdri |:|'.mE1'-d pr.ul?é |:I'.1.£E- e d dgg merE||:|'.dag
Frukt, besr................ || O O | O O Ja, nd Ja, tidigere  Aldri
Ost (alle ¢ T |:| |:| |:| |:| |:| |:| Har du reyktreyker du daglig? ...cccueenen d O O
Potatar ... L O O O O 0  Hvis du ALDRI har roykt daglig:
H til spersmal E11 (FUNKSJON OG TRYGGH
Kokte grennsaker [l [l O O O U opP po { ET)
Pa gronnsaker/zalat O O O O O O Hvis du royker daglig nd. royker du: Ja  MEl
reitfisk feks faks, 1 O O O O O sigarstterreoooo .. O O
orral, makrall, sild) 1 2 3 4 5 8
Sigarar/Siganilos? .......ovveeeeceesnnes O O
Bruker du kostiilskudd: Ja, dagiig  fbdant et BT e e e s O O
Tran, trankapsier, fiskaoljokapslar..... |:| |:| |:|
Vitamin- og/eller mineraftilskudd ... . O O O Hvis du har reykt daglig tidligere, hvor
lenge er det siden du sluttet? Antal &
Hvor mye drikker du vanligvis av felgende?
(Setf oft kryss for hver Fme}s Lfa 1 EE; 23 ;gm :-IF::stgdu royker daglig na eller har roykt
jelden g pr. glass mer ere:
sakdni pr.uke prdag prdag areit ler reyki
Hvor mange sigaretior royker eller roykte
Helmelk kefir, yoghurt........ [] O O o O du vanligvis daglig? Antall sigarsfer
Lattmelk, cubtura, lettyoghurt [] O ] [ O
Hvor gammeal var du da du begynte &
Skummet melk (surisat) ...... L] H l O O oy dalin? Ador i &
Ekstra lettmelk ... 1 1 O O O
- Hvor mange ar fil sammen har du
FHJM]!.I]CB s b esemsdd e D D D D D Fﬂ'ﬁ'kt dﬂmig? Artay ﬁf
LT ERCTT T e A N N N NN E10. FUNKSJON OG TRYGGHET
1 2 a 4 g
Ville du felt deg trygg ved & ferdes alene
Hvor mange kopper kaffe og te drikker du daglig? pa kveldstid | nesromradet der du bor?
(Sett 0 for de typene du ikke diikker dagiig) Antall kopper Ja Litt utrygg Svanrt utryog
FIBTKHE oo T [+ = [l
Mar det gjelder forlighet, syn og hersel, kan du:
Kokekaffatrykkanne ... {Seit eff kryss for hver linja)
Hen Med lit Mad store  Mei
Annen kaffo__ G en 5 minutters tur i
noeniunde raskt tampo? ... |:| |:| |:| |:|
Lese vanlig tekst i avisar,
T g
N avt. med briller? .. . O O O 0O
Here hva som blir sagt
Omirent hvor ofte har du | lopet av det siste dret drukket i an normal samtale? ............ [ O O O
alkohol? (Leltal og akoholfiit ol regnes kke med) 1 2 3 4
mhlmaéa}m Haméﬁ Ha-enfapnger Cnrimu11mng
14 [1: |:| a 14 Har du pa grunn av varige heleeproblemer vansker
2.3 ganger ganger 7 ganger med i: (Saff off kryss for hver linje, fngen Moen Store
. maned I:El-i‘:l = S| uka’ * Tlr| ke ‘ e inje) vansker wvansker wansksr
HE [ HE Ls Bevege deg rundt i egen bolig? .............. ] | [l
. . o
Til dem =om har drukket siste ar: Komme deg ut av boligen pa egen hand? [ O O
Mér du har drukket alkohol, hvor mange glass Delta i foreningsliv eller andre
eller drinker har du vanligvis drukket? Antall B e e T | H
Omirent hwvor mange ganger i lopet av det siste Bruke offentlige transportmidlar? ........... O U O
aret har du drukket 35 mye som minst 5 glass _ _
eller drinker i lopet av ett dogn? Anitall ganger Utfora nedvendige daglige =rend?......... [ U U
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E11. BRUK AV HELSETJENESTER

Hvor mange ganger de siste 12 manedene
har du selv brukt:

(Saft aff kryss for hver linja)
Allmennprakiiserende lege ...
Spesialist {orival efler pa poliklinilk)
Legavakt jorival efler offentlig) ..........
Sykehusinrleggelse. ..o,
Hjemmesykaplaie ...
Fysiotarapaut ...
KEROPrakior ...
Kommunal hjemmehjelp .o
Tanmlage e
Alternativ behandier ...

OOoOoodoOonOood
odoooooodn
N o Y O B

Er du trygg pa at du kan fa
hjelp av helseog hjemme-
tjienesten hvis du trenger det?

E12. FAMILIE OG VENNER

JA

Ll

MEI

[

Vet ikke

=

Bor du: Hjemma? |:| | Institusjonbofellesskap? |:|2
Bor du sammen med: 4 HEI
Ektefelie/samboar? ................... HER
Andra personer? ..., |:| |:|

Hvor mange gode venner har du?

Aagn med de du kan snakke forfrolig med

og sam kan gi deg Rjelp nar du fronger def.

Tall ikke med de du bor sammen med, men fa
mead barm og ande slekimimger ..

Antall vennar

Hvor stor interesse viser folk for det du gjor?

{Saif bare off kryss)
. Stor . Noe o Lt . Imgen Usikkert
interaess interesss nteresse interesse
L1 Ll g [ s
Hvor mange foreninger, lag, grupper,
kirkesamfunn e.l. deftar du i ? Antalfl

(Skriv 0 hvis ingen)
E13. OPPVEKST OG TILH8RIGHET

Hvor lenge har du samiet bodd § fylket? ar

Hvor lenge har du samiet bodd | kommunen? ar

Hvor bodde du det meste av tiden for du fylte 16 ar?
(Kiryss av for eff allernaliv og spesifisar)

Samme kommune ......... |:| 1

Annen Kommuns

P fylet e [ 2 Hivilken;
Annet fylke | Morge........ [z Hvilket:
Utenfor Morge................ |:|4 Land:

Har du flyttet i lopet av de siste fem arene?
Mai

[

Ja, en gang Ja, flere ganger

HE 1=

E14. BRUK AV MEDISINER

Med medisiner meaner vi her medisiner kjopt pa apofek.
Kosfilskudd og vifaminer regnes kke med her.

Bruker du? Ma  For,men  Aldrd
{Self eff kryss for hver fnje) k2 nd  brukt
Medisin mot hoyt blodtrykk ... O O O
Kolesterolsenkende medisin ...cce L] L ]
Medisin mot osteoporose (benskjerhet) [ ] [l U
INSLIEM <o e aaa e |:| |:| |:|
Tablatter mot sukkersyke ..o |:| |:| |:|
Hvor ofte har du i lepet av de siste 4 ukene brukt 1
folgende medisiner? Ikk= brukt  Siekdnere Hyver uke.,
(Settett kiyss for hver finjg)  siste  enn huer "1529?-39 Daglig
Smertestillande uten resept....... O [l O O
Smertestillande pa resept......... Ol i ] O
Sovemedisin.......oceee. 1 L1 L 0
Beroligends medisin ... D D D D
Medisin mot depresjon........... D D D D
Annen medisin pa resept........ |;| 9 9 |:¢|

Angi navnet pa de medisinene du bruker nd, og hva grunnen
er til at du tar medisinene (sykdom eller symptom):

(Kiryss av for hvor lenge du har brukf medisinen) | Hwor 2 har du
brukt medisinen?

Havn pa medisinen: Grunn til bruk Inntil Ett &r
(ett navn pr. linje): av medisinen: 1é&r |edler mer
0| O

U U

0| O

0| O

0| O

0| O

0| O

Darsom det e er nok plass her, kan du fortsetie pa eget ark som du lagger ved.

E15. RESTEN AV SKJEMAET SKAL BARE
BESVARES AV KVINNER

Hvor gammel var du da du fikk

mensiruasjon aller forste gang? Alder i ar
Hvor gammel var du da E
menstruasjonen sluttet? Alderidr =
-}
g
Hvor mange barn har du fodt? Antall barn T
£
I anfal =
Bruker du, eller har du brukt estrogenmedisin? &r fofaff =
Aldri For Na 2
Tablatter aller plastor ............. 0 O 0O -
ch
Krem eller stikkpiller........[1 [ O E
o
(=1
Hviz du bruker estrogen; hvilket merke bruker du na? E
w

Har du noen gang brukt P-pille?
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Appendix 5 - Questionnaires Tromsg6

= Tromse-
undersokelsen

Skjemaet skal leses optisk. Vennligst bruk bla eller sort
penn. Du kan ikke bruke komma, bruk blokkbokstaver.

2007 — 2008 KONFIDENSIELT

HELSE OG SYKDOMMER

Hvordan vurderer du din egen helse sinn i
alminnelighet?

O Meget god

U God

O Werken god eller dirlig
O parlig

O meget dirlig —I_

Hvordan synes du at helsen din er sammenlignet
med andre pd din alder?

O Mye bedre

_ Litt bedre

0 Omtrent lik

O Litt darigere

O Mye darigers Alder farste
Har du eller har du hatt? la Nel gang
Hjerteinfarkt o0 |
Angina pectoris (hjerekrampel .. 00 |
Hjerneslag/hjernebledning.__.___.. 0 |
Hjerteflimmer (atrefimmert .. .O0 |
Heyt blodtrykk OO0 Ly
Beinskjorhet (ostecporose) OO |
Astma OO L

Kronisk bronkitt/emfysem/KOLS . OO |
Diabetes od |
Peykicke plager fsom du har sakt hjelp fory. . 1 [J |
Lavt stoffskifie 0 I
Myresykdom, unntatt urinveisinfeksjon. T [J |

ool ]

Har du langvarige eller stadig tilbakevendende
smerter som har vart | 3 maneder eller mer?

O Ja O Mei

Migrene

Hvor ofte har du vaert plaget av sovnleshet de siste
12 maneder?

1 Aldri, eller noen fi ganger

O 1-3 ganger i mineden

T Omtrent 1 gang i uken —|—
U Merenn 1 gang i uken

Under finner du en liste over ulike problemer.
Har du opplevd noe av dette den siste uken
(til og med i dag)? (Sett ett kryss for hver plage)
lkke Litt Ganske Veldig
—|_ plaget plaget mye mye

Flutselig frylt uten grunn___ o - o &
Foler deg redd eller _ _
engstelig. o O 0O O
Matthet eller svimmelhet .. O T O O
Foler deg anspent eller

opplaget o O O 0O
Lett for d klandre degselv.. OO T O O
Savnproblemer_..___ O = O O
Nedtrykt, tungsindig..__. o - 0O O
Folelse av 3 vare unyttig,

litewerd ... o O O 0O
Folelse av atalteretslhit. .. OO OO O OO
Folelse av hipleshet

mht. framtida___.______. o 0O 0O O

BRUK AV HELSETJENESTER

Har du i lepet av de siste 12 mdneder vaert hos:
Hvis JA; Hvor mange ganger?

Ja MNel Antggr
Fastlege/allmennlege..__. .. o |I|
Psykiater/psykolog .. od III
Legespesialist utenfor sykehus
futenom fastiege/alimenniege/psykiater . [1 T |
Fysioterapeut [
Kiropraktor I

Annen behandler
(homoopaf, akupunkter, fofsoneterapeut, nafur-
medisiner, hdndspdlegger, healer, synsk eli)_... O d |

Tannlege/tannpleier.._____ [

Har du i lepet av de siste 12 maneder vaert pd sykehus?
Ja Nel Antggr

Innlagt pd sykehus | |_|—_|
Konsultasjon ved sykehus uten innleggelse;
Ved psykiatrisk poliklinikk.____ OOl
ved annen sykehuspoliklinikle.. T T L1

Har du gjennomgitt noen form for operasjon 1 lopet
av de siste 3 drene? _|_

O n O Mei
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BRUK AV MEDISINER

Bruker du, eller har du brukt, noen av folgende
medisiner? (Sett ett kryss for hver linje)

Alder
Aldr farsta
_|_ brukt Mi Far  gang
Medisin mot heyt blodtrykk. OO OO O |I|
Kolesterolsenkende medisin_. [ [T T |
Medisin mot hjertesykdom... T [ T |
vanndrivende medisin_..____ O O 4d I_I—_I
Medisin mot beinskjerhe
{osteaporosed ... 1 O T |
Insulin O O O |
Diabetesmedisin abletier ... O O O l
Stoffskiftemedisinens
Thyroxin/ levaxin . O o d I_I__l

Hvor ofte har du i lepet av de siste 4 ukene brukt
folgende medisiner? (Sett ett kryss pr linje)

lkke brukt Sjeldners Hver
siste 4 enn hwer uke, men

uker uke  lkke daglle Daglg
Smertestillende
pi resept...__.. O O O O
Smertestillende
reseptfrie..__. O U O O
Sovemidler _...... O O O O
Beroligende
medisiner..__.. O O O O
Medisin mot
depresjon.... O O O O

Skriv ned alle medisiner - bide de med og uten
resept — som du har brukt regelmessig i siste 4 ukers
periode. {ikke regn med vitaminer, mineraler, urter,
naturmedisin, andre kosttilskudd etc.)

! Fir du ikke plass til alle medisiner, bruk eget ark. |

VED FRAMMETE vil du bli spurt om du har brukt
antibiotika eller smertestillende medisiner de siste
24 timene. Om du har det, vil vi be om at du oppgir
preparat, styrke, dose og tidspunkt

FAMILIE OG VENNER

Hvem bor du sammen med? (Sett kryss for hvert
spersmil og angi antall)

Ja  HMel Antali
Ektefellessamboer .. O O
Andre personer over 18 4r O o L
Personer under 18 &r_____ OO |

Kryss av for de slektninger som har eller har hatt
Forgldre  Bam  Sesken

(W

Hjerteinfarkt ... -
Hjerteinfarkt for fylte 60 ar.._
Angina pectoris fhfertskrampe) ..
Hjemneslag/hjernebledning ...
Beinskjerhet (estesporosa} ...
Magesar/tolvfingertarmsar_.__
Astma
Diabetes
Demens

OO oo o

Psykiske plager. .. -

CCr C e e e er e ey e e
10O O e 0 oo o el

oo

Rusproblemer.. . -

Har du nok venner som kan gi deg hjelp

nar du trenger det?

0 L Mei

Har du nok venner som du kan snakke fortrolig med?
0 L Mei

Hvor ofte tar du vanligvis del i foreningsvirksomhet

som for eksempel syklubb, idrettslag, politiske lag,
religiese eller andre foreninger?

L1 Aldri, eller noen fi ganger i iret
0 1-2 ganger i mdneden

U Omtrent 1 gang i uken

1 Mer enn en gang i uken

ARBEID, TRYGD OG INNTEKT

* Hva er din heyeste fullferte utdanning?

{Sett ett kryss)

Grunnskole, framhaldsskole eller folkehayskole
Yrkesfaglig videregiende, yrkesskole eller realskole
Allmennfaglig videregiende skole eller gymnas
Hoyskole eller universitet, mindre enn 4 ar

Lo o oo

Hayskole eller universitet, 4 ar eller mer

Hva er din hovedaktivitet? (Sett ett kryss)
O rkesaktiv heltid
O ¥rkesaktiv deftid
1 Arbeidsledig

O Hjemmevzrende
I Pensjonist/trygdet
O student/militeertjeneste
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Mottar du noen av folgende ytelser?

Alderstrygd, fertidspensjon (AFP) eller etterlattepension
Sykepenger (er sykemeldt)
Rehabiliterings-/attfaringspenger
Ufareytelse/pensjon, hel —l_
Ufareytelse/pensjon, delvis
Dagpenger under arbeidsledighet
Overgangstonad
Sosialhjelp/-stenad

L O e i

i Hvor hay var husholdningens samlede bruttoinntekt
siste 4r? Ta med alle inntekter fra arbeid, trygder,
sosialhjelp og lignende.

1 Under 125 000 kr [ 401 000-550 000 kr
1 125 000-200 000 kr [ 551 0DO-700 000 kr

O 201 000-300000 ke [ 701 000 -850 000 kr

O 301 000400000 kr O Ower 850 000 kr

© Arbeider du utendars minst 25 % av tiden, eller i
lokaler med lav temperatur, som for eksempel
lager-/industrihaller?

O Ja O Mei

Hvis du er i lennet eller ulannet arbeid, hvordan vil
u beskrive arbeidet ditt?

For det meste stillesittende arbeid

(feks, Hrivebordsarbeld, montening)

Arbeid som krever at du gir mye

(feks ekzpeditorarbeid, lett industriarbeld, undenvisning)
Arbeid der du gir og lefter mye

(feks postbud, pleler bygningsarbeider)

I Tungt kroppsarbeid

Angi bevegelse og kroppslig anstrengelse i din
fritid. Hvis aktiviteten varierer meget f eks mellom
sommer og vinter, sd ta et gjennomsnitt. Sparsmalet
gielder bare det siste ret, (Sett kryss i den ruta som
passer best)

1 Leser, ser pé fiemsyn eller annen stillesittende
beskjeftizelse

Spaserer, sykler eller beveger deg pd annen mdite
minst 4 timer § uken her skal du ogsd regne med gang
eller sykiing &l arbeidssfedet, sendagsfurer med mer)

Driver mosjonsidrett, tyngre hagearbeid, snomiking
e.l. (merk at aktiviteten skal vare minst 4 Limer | wka)

T Trener hardt eller driver konkurranseidrett
regelmessig og flere ganger i uka

=9

(I I 6 I

O

O

Hvaor ofte driver du mesjon? (Med mosjon mener vi
at du f.eks gir en tur, gir pd ski, svemmer eller driver
trening/idrett)

Aldri

Sjeldnere enn en gang i uken

En gang i uken
2-3 ganger i uken —i_

L E O e

omtrent hver dag

Hvor hardt mosjonerer du da | gjennomsnitt?
Tar det rolig uten & bli andpusten eller svett.
Tar det s hardt at jeg blir andpusten og svett

L1

Tar meg nesten helt ut

_|_

Hvor lenge holder du pd hver gang i gjennomsnitt ?
Mindre enn 15 minutter T 30 minutter — 1 time
15-29 minutter O Merenn 1 time

ALKOHOL 0G TOBAKK

Hvaor ofte drikker du alkohol?
T Aldri

Minedlig eller sjeldnere
2-4 ganger hver mined

1]

2-3 ganger pr. uke

CTETE e e

4 eller flere ganger pruke

' Hvor mange enheter alkohol (en el, et glass vin, eller

en drink) tar du vanligvis nir du drikker?
1-2 O 56 O 10 eller flere
3-4 79

[

[

Hvor ofte drikker du & eller flere enheter alkoho! ved

5
g
3

sjeldnere enn manedlig
manedlig
ukentlig

L1 ETE el

daglig eller nesten daglig

21 Royker du av og til, men ikke daglig?

O Ja O Mei

* Har du reykt/reyker du daglig?

O Ja, ni L Ja, tidligere O Aldd

7 Hvis du har reykt daglig tidligere, hvor lenge er det

siden du sluttet?

Hvis du reyker daglig na eller har raykt tidligere:
Hvor mange sigaretter royker eller reykte du vanlig-

vis daglig?

Antall sigaretter

Antall ar

° Hweor gammel var du da du begynte i royke daglig?

Antall ar

Hvor mange ar til sammen har du reykt daglig?
Antall ar

Bruker du, eller har du brukt, snus eller skra?
C Mei, aldri 01 Ja, av og til
Ja, men jeg har sluttet T Ja, daglig

_I_

[
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. koswoln SPORSMAL TIL KVINNER

Spiser du vanligvis frokost hver dag? Er du gravid na?
0 a O Mei Ol O Mei O Usikker
" Hvor mange barn har du fedt?

Hvor mange enheter frukt og grennsaker spiser du i _I_
giennomsnitt per dag? (Med enhet menes f.eks. en Antall III
frukt, glass juice, potet, porsjon gronnsaker)

_|_ Hvis du har fadt, fyll ut for hvert bam: fedselsir og
Antall enheter vekt samt hvor mange mineder du ammet.
tAngi sd godt som du kan)
Hvor mange r i uken spiser du varm middag? Ammet
BF gangs P dag Bam Fedselsdr Fodselsvekt | gram  ant.mnd
Antall

1
2
01g 2-3g 13g 46 1-2g 3 L L I
pr. mnd prmnd priuke pruke pr dag 4 | [ [ | l
5
B

Hvor ofte spiser du vanligvis disse matvarene?
{Sett ett kryss pr linje)

Poteter ... ... ... O O O o0 4d [ | | L | | |
Pastafris. .o O oo od L Ll |
Kjott fikke kvemet)...._. O o o o o
Kvernet kjott 1 Har du i forbindelse med svangerskap hatt for hayt
(palser, hamburger o0} .. O O O O O h'“‘*tﬁ'ﬂ?
Gronnsaker, fukt, beer. OO 0O O 2 O LoJa O Nei
tlig;srkﬁsk ............................ E E E :: E Huis Ja, | hvilket svangerskap?
(f. ks kaks, amret, makrel, siid, kvelte,ver) L Forste C Senere
Hvor mye drikker du vanligvis av felgende? =1 Har du i forbindelse med svangerskap hatt protein
sett ett ki - linj {0 hwvite) | urinen?
(Sett ett kryss pr. linje) e 23 4 glass :EEE L
s;ealj?jw gfass 1 g-l;ls; giiujs.s al. mer —Ja L Nei
i pruke pr pi. dag pr. dag
?
Melk kefir 'I-_hris Ja, 1 hvilket svangersll:_a.p_
yoghurt . O O O O O . Farste L Senere
Emk:'qlulfedkk """" - - - = = =% Ble noen av disse barna fedt mer enn en maned for
medsider. . 0 O O O O tidlig (for termin) pga. svangerskapsforgiftning?
L Ja L Mei

Hvor mange kopper kaffe og te drikker du daglig?
{sett O for de typene du ikke drikker daglig) “' Hvis Ja, hvilke(t) barn

Antall kopoer Bam1 Bam2 Bam3 Bam4 Bam5 Bamé

e O O O O O O
Filterkaffa |
Kokekaffe/presskanne [ % Hwor gammel var du da du fikk menstruasjon
A kit | forste gang?
nnen i)

Te | Antall ar III —|—

o Bruker du for tiden reseptpliktige legemidler som

Hvor ofte spiser du vanligvis fiskelever? phvirker menstruasjonen?

{For eksempel i melje)

p-pille, h iral eller lignende.._ ] | Nei
O Sielden/aldi O 1-3gidret O 4-6gidret pile, hormanspiral eller lignende..—L1 ja - LI Nei

] Hormonpreparat for overgangs-
O 7-12gidret 1 Oftere alderen OJa O Nei
Bruker du felgende kosttilskudd? g
Dagllg Iblant Net VED FRAMMGSTE vil du fi utfyllende spersmdl om
menstruagon og eventuell bruk av hormoner. Skriv

Tran, trankapsler o O 0O gjeme ned pa et papir navn pa hormonpreparater
O 3 ler (hskealic ssialial O O O du har brukt, og ta det med deg. Du vil ogsa bli

mega 3 kapsler (fkeole selolie) _ _ spurt om din menstruasjon har opphert og even-
Kalktabletter o o o tuelt nar og hvorfor.

188




189



Appendix 6 - Questionnaires Tromsg7

= Tromse-
undersekelsen

2015-2016

Skjemaet skal leses optisk. Vennligst bruk bld eller sort
pann. Bruk blokkbokstaver. Du kan ikke bruke komma.

Dato for utfylling: | L1 1 ] | |

KONFIDENSIELT

HELSE OG SYKDOMMER TANNHELSE

1.1 Hvordan vurderer du din egen helse sdnn i

alminnelighat?
Megaot Varken god Meget
god God eller darlig Drrlig darlig
m m O m O

17 Hvordan synes du at helsen din er sammenlignet med
andre pa din alder?

Mye Litt Omtrent Litt Mya
bedre badra ik dédrligare  dérligere
O O O O O

12 Har du eller har du hatt?

Sett ett kryss per iinje.
Alder
—|_ Jla  Fer, forste
Mei nd ikkend gang
Hoyt bloderykk O O O |
Hjerteinfarkt O O |
Hjertasvikt 0O o O I
Atrieflimmer (hjerteflimmer) O O O |
Angina pectoris (hjertekrampey - [ OO O |
Hjermnaslag/hjernebledning | O |
Diabetes I I I |
Myrasykdom
{unntatt urinveisinfeksjon) O 0O O |
Kronisk bronkitt/emfysemaors. O O O |
Astma O 0O O |
Kreft o O 4d |
Revmatoid artritt Jeddgikt) O O O |
Artrose jslitasiegikt) O O O |
Migrena O O O l
Psykiske plager
{som du har sakt hjelp for) O O O |_|—_|

1.4 Har du langvarige eller stadig tilbakevendende smerter
som har vart i 2 maneder eller mer?

O Mei C _|_

11 Hvordan vurderer du din agen tannhalse?

1 2 3 4 5 —|—

Svaert dérlig O O O L | Svaert god

22 Hvor forneyd eller misforneyd er du med tennene eller
protesena dine?

Sweert ! i i 4 5 Swaert
misfornayd O Ll L O O forneyd

BRUK AV HELSETJENESTER

11 Har du, grunnet agen helse, i lepet av de siste 12
maneader vaort hos:

Antall
Mei Ja ganger

Fastlaga/allmennlege O O |
Legevakt OO |
Psykiater/psykolog O O l
Legespesialist utenfor sykehus

{utenom fastlege/allmennlege/psykiater} OO |
Tannlege/tannpleier O O |
Apotek ffor kiop/rdd om medisiner/behandling . . |
Fysioterapeut O O |
Kiropraktor OO |
Akupunkter OO |
Alternativ behandler

{homeopat, soneterapeut, healer etc) O O |
Tradisjonell halbredar (hjslper, «lsers etc) O 0O |

Har du kommunisert via internatt med noen
av tjemestene over?

(W
[

12 Har du i lepet av de siste 12 mdneder vaart pa sykehus?

Antall
_I_ Mei Ja ganger

1]

1
|

Innlagt pé sykehus L
Konsultasjon ved sykehus uten innleggelsa:

Ved psykiatrisk poliklinikk OO L
Ved annen sykehuspoliklinikk O O |
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BRUK AV MEDISINER KOSTHOLD

£1 Bruker du, eller har du brukt, noen av felgende

medisiner? Seft etf kryss per linje.
Far,  Alder
_|_ ikke farste
Aldri N& n3 gang
Medisin mot hayt blodtrykk O O |_|—_|
Kolesterolsenkende medisin O 0O d |_|—_|
Vanndrivende madisin OO Od |_|—_|
Annen medisin mot hjertesykdom
(f.eks, blodfortynnende, netmestabili- |_|—_|
serende, nitroglycerin) OO O
Insulin OO0 O |_|—_|
Tabletter mot diabetes 0O o |_|—_|
stoffskiftemnadisin Levaxindthyroxing 1 T O |_|—_|

43 Hvor ofte har du i lepet av de siste 4 ukene brukt
felgende medisiner? Sett et kryss per finje.

Ikke  Sjeldnere Hver uke,
brukt siste ann hver men ikke

4 ukar ke daglig  Daglig

smartestillenda

pé resept U O [ U
smertastillende _ _ _
uten resept M U L —
Magesyrehemmende _ _ _
medisiner L U L L
Sovemidler O O O O
Beroligenda _ _ _
medisiner O L L LS
Medisin

mot deprasjon O L O O

43 Skriv alle medisiner (reseptfrie og reseptbelagte) du har
brukt regelmessig siste 4 uker. tkke regn med reseptfriz
vitamin-, mineral- og kosttilskudd. urter, naturmedisin etc.

_|_ Fédrdu ikke plass til alle medisinene, bruk eget ark.

=1 Spiser du vanligvis frokost hver dag?

O Mei O Ja

3 Hvor mange porsjoner frukt og grennsaker spisar du
i gjennomsnitt per dag? Med porsjon menes feks. et eple,
en salatbolle.

Antall porsjoner |_|—_| _|_

=1 Hvor ofte spiser du vanligvis disse matvarene?
Sett ett kryss per linje.

0-1 2-3 -3 45 1eller
pr. pr. or. pr.  mear

mnd. mnd. uke uke pr.dag
Radt kjett jalle produkter _ _ _
av storfe, far, svin) O O Ll Ll L
Grennsaker, frukt, beer O O O O O
Mager fisk (torsk, seft o O O O Od
Fait fisk {laks, arret, uer _ . _
makrell, sild, kveite) O O O O 0O

54 Hvor mange glass/beger drikkerfspiser du vanligvis av

folgendea? Seft off kryss per finje.
4 gller
Sjelden/ 1-6 1 2-3 mer
aldri  pr.uke pr.dag pr.dag pr.dag

Melkyoghurt tilsatt
probictika (Biola.
Cultura, Activia,

Actimel, BioQ) O O O o 0O
Fruktjuica O O O O .
Brus/leskedrikker:
mad sukker O L] O O -
med kunstig setning = [ O O O :

=5 Hvor mange kopper kaffe og te drikker du daglig?

Sett 0 for de typene du ikke drikker daglig.

Antall kopper

Filterkaffe (trakterkaffz)

Kokekaffe oo feller presskannekaffe

Pulverkaffe

Espressobasert kaffe (fra kaffemaskin, kapsler etc)
Sort te (feks. Earl Grey)

Grann/hwit/foolong te

dadaaaa

Urtete (feks. nype, kamille, Rooibos)
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HELSEBEKYMRING

_i_ lkke i det
hele tatt Litt Moe En hel del  Svaert mye
&1 Tror du at det er noe alvorlig galt med kroppen din? O H ] O ] _|_
5.2 Er du svaert bekymret over helsen din? L L] O O L]
¢.2 Er det vanskelig for deg & tro pd legen din dersom M 0 ™ M 0
hun/han forteller deg at det ikke er noe 4 bekymre seqg for? - - —
¢.2 Er du ofte bekymret for muligheten for at du har en — — ™ — 0
alvorlig sykdom? = - - =
&5 Hwis du blir gjort oppmerksom pa en sykdom (f.eks. via TV, _ _ _
radio, internett, avis eller noen du kjenner), bekymrer du deg L O L L ]
da for selv & fa sykdommen?
&.: Opplaver du at du plages av mange ulike symptomer? O O 1 O ]
¢.7 Har du tilbakevendende tanker (som er vanskelig 3 bli N — I O ™

kvitt) om at du har en sykdom?

FYSISK AKTIVITET ALKOHOL

7.1 Hwis du er i lennet eller ulennet arbeid, hvordan vil du 1 Hvor ofte drikker du alkohol?
beskrive arbaidet ditt? Soft kryss i den ruta som passer bost.

Aldri

[

For dat meste stillesittende arbaid

" ifeks. skrivebordsarbeid, montering) L1 Manedlig eller sjeldnere
O Arbeid som krever at du gir mye [1 2-4 ganger hver maned
(feks. ekspeditorarbeid, lett industriarbeid, undenisning) O 2.3 ganger par uke
— Arbeid der du gir og lefter mye M
(feks. pleier, byaningsarbeider) L1 4eller flere ganger per uka
L1 Tungt kroppsarbeid 72 Hvor mange enheter alkohol (flaske el, glass vin eller

drink) tar du vanligvis nar du drikker?

1-2 34 5-6 7-9 10 eller flare
72 Angi bevegelse og kroppslig anstrengelse i din fritid det _

siste dret. Hvis aktivitoten varierer giennom dref, ta et giennom- O O Ld
snitt. Sett kryss i den ruta som passer best.

]

|
—

I'

2.3 Hvor ofte drikker du & eller flere enheter alkohol ved en

Ll Leser ser pa TV/ skjerm eller annen stillesittende aktivitat anledning?
_ Spaserer, sykler eller beveger deg pa annen mate minst _ _
L1 4timeri uka finkludert gang eller sykling til arbeidsstedet, | Aldri

sandagsturer etc) U1 sjeldnera enn ménadlig
—  Drivermosjonsidrett, tyngre hagearbeid, snemaking etc T Manadlig

minst 4 timer i uka

1 Ukentli

1 Trener hardt eller driver konkurranseidrett regalmessig ensid
—  flere gangeriuka | Daglig eller nesten daglig _|_

ROYK OG 5NUS

73 Siste uka, omtrent hvor lang tid tilbrakte du sittende pa

en typisk hverdag og fridag? F.eks. ved arbeidsbord, hos ven- 51 Har du reykt/reyker du daglig?
ner, mens du sd pd TV skjerm. _ _ .
L Aldri Ll Ja,nd L Ja, tidligera
|—|——| timer sittende pa en hverdag (bdde jobb og fritid) 53 Har du brukt/bruker du snus eller skré daglig?
I_I__I timer sittende pd en fridag I Abdri O Ja, n4 [ Ja, tidligere

192



SPORSMAL OM KREFT

101 Har du noen gang fatt

_i_ Mei Ja  Hvisja: alder forste gang Hwis Ja: alder siste gang
| |

I | _|_

-

Itfert mammografi

[
L1 [

Malt PSA (prostataspesifikt antigan)

[

Utfart tykktarmsundersakelse (koloskopi, avfaringspreve) O O l I

102 Har noen i din naore biologiske familie hatt

Egne bam  Mor Far Mormor  Morfar Farmor  Farfar Tanta Onkel Sosken
Brystkreft O [} 4 O O O O O O O
Prostatakreft O O O O O d
Tykktarmskreft O [ | O [ O | M O H
UTDANNING OG INNTEKT SP@ORSMAL TIL KVINNER

111 Hva er din heyeste fullferte utdanning? Sett etf kryss. 12.1 Hvor gammeel var du da du fikk menstruasjon ferste gang?
O Grunnskole/framhaldsskole/folkeheyskole inntil 10 4r Alder |_|—_|
— Fagutdanning/realskola/videregaenda/gymnas 122 Er du gravid na?

miinimum 3 ar _ _

[l Hoyskolefuniversitet mindre enn 4 &r L Nei — L Usikker
O  Hoyskolefuniversitat 4 &r ellar mer 113 Hvor mange barn har du fadi?

112 Hva var din husstands samlede bruttoinntekt siste dr? Antall barn I_|—_|
Ta med alle inntekter fra arbeid, trygder, sosialhjelp og lignende.

124 Hvis du har fedt, fyll ut for hvert barn: fedselsar og vekt
samt hvor mange maneder du ammet. Angi sd godt du kan.
Hvis flere barn, bruk ekstra ark.

451 000-550 000 kr

Under 150 000 kr

[
[

L1 150 000-250 000 kr [ 551 000-750 000 kr
™ 000 ™ Ammet
— &1 350 000 kr LI 751000-1 000000 kr Fodselsir Fodsalsvektigram  ant. mnd.
LI 351 000-450 000 kr L1 Owver 1 000 000 kr | |
Barn 1 [ 1 | [ 1 1 |
FAMILIE OG VENNER Barn 2 1| | 1 | I
121 Hvem bor du sammen med? Barn 2 [ | | | |
Nei Ja  Antall Barn 4 | | | | | | |
Ektofelle/samboer O O Barn 5 [ | | [ | | |
Andre personer over 18 ar O O | Bamn & | [ 1 | | | L1 1 | |
Personar under 18 ar O d |

SP@RSMAL TIL MENN

T2 Sl K il ety s N 59 S0 1 o a0 L Lrupigger et | 141 Har du fatt behandling for betennelse | prostata eller

] 1a ] Mai _|_ urinblazra?
122 Har du nok venner som du kan snakke fortrolig med? — Nei — Ja —|_
O Z Mai 142 Har du fatt utfort steriliseringsoperasjon?
124 Hvor ofte deltar du vanligvis i foreningsvirksomhet som [ Mai T Hvis ja: hvilket ar II'
syklubb, idrettslag, politiske, religiesa eller andre foreninger?
Aldri, eller noen  1-2 ganger Omtrant Mer enn
fd gangeridret i maneden Tgangiuka 1 gangiuka Tusen takk for ditt bidrag.
i i i i
Ll Ll L Ll
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