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Abstract: Studies in the alcohol consumption area are mostly related to the (ab)use of alcohol in
young people. However, today, a growing number of researchers are emphasizing the clinical and
public health significance of alcohol consumption in the elderly. In the WHO reports, harmful alcohol
consumption is responsible for 5.3% of the global burden of the disease. The aim of this study was
to investigate the prevalence of alcohol consumption among men and women aged 55 and over in
Serbia and Hungary, leveraging data from the 2013 Serbian National Health Survey and from the
2014 Hungarian National Health Survey. Respondents aged 55 and over were analysed based on
logistic multivariate models. The prevalence of alcohol consumption was 41.5% and 62.5% in Serbia
and Hungary, respectively. It was higher among men in both countries, but among women, it was
significantly higher in Hungary than in Serbia. The statistically significant predictors affecting alcohol
consumption in Serbia included age, education, well-being index, long-term disease and overall health
status, with marital status being an additional factor among men. In Hungary, education and long-term
disease affected alcohol consumption in both sexes, while age and employment were additional
factors among women. In both countries for both sexes, younger age, more significantly than primary
education and good health, was associated with a higher likelihood of alcohol consumption.
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1. Introduction

Alcoholism is the most widespread addiction disease. Alcohol consumption is associated
with more than 200 illnesses/health disorders, the most frequent of which include DSM-IV alcohol
dependence, liver cirrhosis, cancers and injuries [1]. According to the World Health Organization
(WHO), three million people die annually from the effects of harmful alcohol consumption worldwide
while according to the disability-adjusted life years (DALYs), 5.3% of the global burden of disease was
attributable to alcohol consumption in 2016 [2]. Alcohol addiction is defined not only by the amount
but also by the frequency of alcohol consumption. Eurostat data show that in 2014, three out of four
EU citizens consumed alcohol, while one in 11 EU citizens consumed alcohol daily [3].

In 2006, the European Commission started “An EU strategy to support Member States in reducing
alcohol-related harm” (COM (2006) 625 final), aiming to reduce the alcohol consumption by raising
people’s awareness of its harmfulness. Thus, alcohol-related deaths, total alcohol consumption
(recorded and unrecorded) and hazardous alcohol consumption were listed as some of the 88 European
Core Health Indicators [4]. Moreover, in 2012, following the global strategy to reduce the harmful
effects of alcohol, members of the WHO European Region endorsed “The European action plan to
reduce the harmful use of alcohol 2012-2020" [5].

The total alcohol per capita (APC) is defined as the amount of alcohol per capita expressed in litres
of pure alcohol consumed yearly. The APC trend analysis, from 2010 to 2016, shows that Hungary is
following the European decreasing trend, changing from 12.1 to 11.4 litres of pure alcohol (with an
average alcohol consumption of 19.1 litres and 4.5 litres for males and females respectively) [2]. At the
same time, in 2016, in Serbia, there was a slight decrease in APC from 11.7 to 11.1 litres of pure alcohol
(with an average alcohol consumption of 18.5 litres and 4.1 litres for males and females respectively).
On the one hand, the prevalence of heavy episodic drinking (consumed at least 60 g or more of pure
alcohol on at least one occasion in the past 30 days) among the citizens aged 15 and over, were reported
as 33.5% and 29% for Hungary and Serbia, respectively. On the other hand, in 2016, 40% of Serbian
respondents and 33.4% of Hungarian respondents did not consume alcohol in the previous 12 months
at all. The prevalence of alcohol use disorders in Hungary was significantly higher than the average of
the WHO European Region—21.2% versus 8.8%, respectively, and so was the prevalence of alcohol
dependence, which was 9.4% in Hungary versus 3.7% in Europe. At the same time, the prevalence of
alcohol use disorders in Serbia was 5.9%, and the prevalence of alcohol dependence was 3.4%. Among
those who drink alcohol, men were more likely in comparison to women to report having an episode
of heavy drinking at least once a month (the percentage for men was 2.3 times higher than for women;
28.3% for men and 12.3% for women) [3]. However, unlike Hungary, there is no established National
Monitoring System in Serbia so the issue of proper record keeping remains present and caution is
necessary when interpreting data [6].

Until recently, research studies were mostly related to the (ab)use of alcohol in young people [7,8].
The European School Survey Project on Alcohol and Other Drugs represents the most complete research
on alcohol abuse among high school students, which has been conducted in most European countries
periodically since 1995 [7].

However, today, a growing number of researchers are emphasizing the clinical and public health
significance of alcohol consumption in the elderly, both in developed and in developing countries [9,10].
Although there are different alcohol use patterns among European countries and the prevalence of
alcohol use disorders, alcohol consumption patterns in the elderly are linked not only to certain cultural
patterns of behaviour and aging-related health conditions, but also to the need for relaxation [11-13].
On the relevant medical databases, at this moment, few studies are available on alcohol consumption
among older people, but the data are very different and there is no systematic data analysis on this
topic [14-18].

The aim of this study was to investigate the prevalence and factors related to alcohol consumption
among men and women aged 55 and over in Serbia and Hungary, analysing the data from the latest
published National Health Surveys.
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2. The Database from Both Countries

The second wave of the European Health Interview Survey (EHIS 2) took place in Serbia in 2013
and in Hungary in 2014. Then, the cross-sectional study data were merged into a single common
database which was further analysed.

2.1. Sample from Serbia

The 2013 Serbian National Health Survey included respondents aged 15 and over. The total
number of respondents was 14,623, out of whom 6421 were adults aged 55 and over. The analysed
respondents were divided into regions and each region was further divided by type into urban
(N = 3513; 54.7%) and rural areas (N = 2908; 45.3%). The residents of Kosovo and Metohija, as well as
residents of special institutions (retirement homes, prisons and psychiatric clinics) were excluded from
the survey. The question “How often did you consume alcohol in the previous twelve months?” had a
response rate of 85.8% (N = 5510). Nonresponse was more common among females and in those aged
75 and over.

2.2. Sample from Hungary

The 2014 Hungarian National Health Survey included respondents aged 15 and over. The total
number of respondents was 5815, of whom 2190 were adults aged 55 and over. The analysed
respondents were divided into regions and each region was further divided by type, into urban
(N = 1535; 70.1%) and rural areas (N = 655; 29.9%). Similarly, the residents of special institutions were
excluded from the survey. The question “How often did you consume alcohol in the previous twelve
months?” had a response rate of 99.8% (N = 2185); only five participants refused to answer.

2.3. Survey Data Description

The main survey question was: “How often did you consume alcohol in the previous twelve
months (beer, wine, cocktails, homemade alcoholic drinks)?” The possible answers were: “1-2 days
per week”, “2-3 days per week”, “3—4 days per week”, “5-6 days per week”, “every day or almost
every day”, “once a month”, “less than once a month”, “not once in the past 12 months because I do
not drink alcohol anymore/I have never drunk alcohol in my entire life” (dependent variable). For the
purpose of statistical analysis, regrouping of the answers was done and the respondents were divided
into two groups: those who answered never or not once in the past 12 months were classified as alcohol
non-users, while everyone else was classified as an alcohol user. The independent variables included
socio-demographic characteristics and general health status. Socio-demographic characteristics
included: sex; age divided in age groups 55-64, 65-74 and 75 and over; education (primary or less,
secondary, and tertiary); employment (work; retired; and unemployed, which included and unable
to work); living area (urban or rural area); marital status (married and not married, which included
the categories: divorced, never married, widowed); well-being index as a complex index created by
combining multiple simple indices that relate to the possession of different household assets (for these
research categories, second, third and fourth were put under one named middle and categories of
responses were: poor, middle and rich class); and long-term disease, which is equal to one if a disease
that have lasted 6 months or longer takes place. Variable overall health status referred self-assessment
of health of respondents. Categories of responses were: “very good “good”, “not good”, “not bad”,
“bad”, and “very bad”. For the purpose of this research, the categories “good”, “not good”, “not bad”
and “bad” were put under one name middle. Thus, overall health status could be: “very good”,
“middle” and “very bad”.

The total number of respondents was 8611. The average response rate to the main survey question
was 89.4% (85.8% in Serbia and 99.8% in Hungary).
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2.4. Statistical Analysis

Categorical variables were presented as frequency and percentage. The binary logistic regression
was applied as a multivariate statistical method. Alcohol consumption was the dependent variable
while the independent ones included gender, age, education, employment, place of living, marital
status, well-being index, long-term illness and overall health status. The marital status variable was
transformed so that the responses “a married couple” and “a cohabiting couple” were classified
as “living with a partner”, and all other answers were classified into living without a partner
(divorced; having lived with a partner which ended with a breakup; never married; never lived
with a partner; widow/widower; lived with a partner which ended with the death of the partner).
In addition, the well-being index variable was transformed into three categories: poor, middle class
(which contained categories: second, third and fourth answer) and rich. The overall health status
variable was transformed into very bad, middle (bad, fair and good) and very good.

Odds ratios and 95% confidence intervals were defined. All the analyses were performed using
IBM SPSS software, version 19 (IBM, Armonk, NY, USA).

3. Results

In Serbia, the prevalence of alcohol consumption was 41.5% while in Hungary, it was 62.5%
(Figure 1). The gender analysis showed that the prevalence of alcohol use among men was higher than in
women in both study populations (men vs. women; Serbia: 63.2% vs. 23.4%, Chi-square test = 891.86,
df =1, p < 0.01; Hungary: 79.8% vs. 50.1%, Chi-square test = 199.28, df = 1, p < 0.01). At the same
time, the prevalence of alcohol consumption in both genders in Hungary was significantly higher
(Hungary vs. Serbia; men: 79.8% vs. 63.2%, Chi-square test = 83.22, df = 1, p < 0.01; women: 50.1% vs.
23.4%, Chi-square test = 296.15, df = 1, p < 0.01). The prevalence of alcohol consumption, classified by
socio-demographic characteristics and health status of the respondents, was higher among the male
population in both countries. However, alcohol consumption is increasing with the education level in
both countries and both sexes (Table 1).
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Figure 1. The prevalence of alcohol consumption among older adults in Serbia and Hungary.
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Table 1. The prevalence of alcohol consumption among older adults in Serbia and Hungary.

Men Women Serbia Hungary
Variables Serbia Hungary . Serbia Hungary . Men/Women
Total Prevalence N (%) Total Prevalence N (%) b Total Prevalence N (%) Total Prevalence N (%) P p* p*
Alcohol Consumption ** 2856 1584 (55.5) 913 726 (79.5) 3565 702 (19.7) 1277 639 (50)
Age
55-64 1216 842 (69.2) 452 378 (83.6) 1384 392 (28.3) 519 308 (59.3)
65-74 766 478 (62.4) 279 221 (79.2) >0.05 915 200 (21.9) 410 191 (46.6) <0.05 >0.05 >0.05
75+ 525 264 (50.3) 179 127 (70.9) 704 110 (15.6) 346 140 (40.5)
Education
Primary or less 757 424 (56) 183 126 (68.9) 1621 252 (15.5) 498 198 (39.80
Secondary 1462 953 (65.2) 531 429 (80.8) <0.01 1173 338 (28.8) 578 310 (53.6) <0.05 <0.01 <0.01
Tertiary 288 207 (71.9) 196 171 (87.2) 209 112 (53.6) 199 131 (65.8)
Employment
Work 424 320 (75.5) 242 212 (87.6) 668 150 (22.5) 197 135 (68.5)
Retired 1695 1000 (59) 571 440 (77.1) <0.01 2027 492 (24.3) 952 455 (47.8) >0.05 <0.01 <0.01
Unemployed 388 264 (68) 97 74 (76.3) 308 60 (19.5) 125 48 (38.4)
Living in
Urban areas 1339 869 (64.9) 646 519 (80.3) 1712 482 (28.2) 885 465 (52.5)
Rural areas 1168 715 (64.2) 264 207 (78.4) <001 1291 220 (17) 390 174 (44.6) >005 <001 >005
Marital status
Married 1983 1290 (65.1) 657 528 (80.4) 1654 408 (24.7) 596 334 (56)
<0.01 <0.05 <0.01 <0.01

Not married 524 294 (56.1) 253 198 (78.3) 1349 294 (21.8) 679 305 (44.9)
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Table 1. Cont.

Men Women Serbia Hungary
Variables Serbia Hungary . Serbia Hungary . Men/Women
Total Prevalence N (%) Total Prevalence N (%) b Total Prevalence N (%) Total Prevalence N (%) P p* p*

Well-being index
Poor 694 418 (60.2) 190 147 (77 4) 855 136 (15.9) 468 197 (42.1)
Middle class 1496 930 (62.2) 592 470 (79.4) <0.05 1790 417 (23.3) 688 364 (52.9) <0.01 <0.01 <0.01
Rich 317 236 (74.4) 128 109 (85.2) 358 149 (41.6) 119 78 (65.5)
Long-term disease
Yes 1560 883 (56.6) 646 498 (77.1) 2228 436 (19.6) 970 447 (46.1)
No 947 701 (74) 264 228 (86.4) <001 767 265 (34.6) 304 191 (62.8) <005 <0.05 >0.05
Owverall health status
Very good 146 110 (75.3) 40 33 (82.5) 77 37 (48.1) 48 32 (66.7)
Middle 2249 1428 (63.5) 806 646 (80.1) <0.01 2700 643 (23.8) 1116 571 (51.2) >0.05 >0.05 >0.05
Very bad 110 44 (40) 64 47 (73.4) 226 22(9.7) 111 36 (32.4)

* Chi-squared test; Prevalence N (%) states for prevalence of alcohol consumption as a number (percentage); ** Data are missing for 349 men and 562 women from Serbia, and for three men
and two women from Hungary.
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The analysis of alcohol consumption predictors among Serbian women demonstrates that with
age, alcohol consumption decreases. Namely, women aged 65-74, as well as those aged 75 and over,
consumed significantly less alcohol compared to women aged 55-64 (OR = 0.65, 95% CI = 0.5-0.85,
or OR = 0.75. 95% CI = 0.57-0.99). As the level of education increased, so did the likelihood of
consuming alcohol: women with secondary education were almost four times more likely (OR = 3.95,
95% CI = 2.8-5.57), and those with tertiary education were 2.5 times (OR = 2.45, 95% CI = 1.78-3.36)
more likely to consume alcohol compared to women with primary education or lower. According to
the well-being index, women who were classified in the middle (OR = 1.57, 95% CI = 1.1-2.24) and
rich class (OR = 1.5, 95% CI = 1.15-1.95) were significantly more likely to consume alcohol compared
to those who were classified as poor. Moreover, women who were not diagnosed with a long-term
disease were almost twice as likely to consume alcohol compared to those who were (OR = 1.77, 95%
CI = 1.45-2.15). Similarly, women who rated their own health as poor (OR = 0.48, 95% CI = 0.3-0.76),
or medium (OR = 0.28, 95% CI = 0.14-0.55) were less likely to consume alcohol compared to women
who rated their health as very good. Statistically insignificant predictors included employment, place
of living, and marital status (Table 2).

The analysis of predictors of alcohol consumption among Hungarian women shows that women
aged 65-74 were significantly less likely (OR = 0.6, 95% CI = 0.41-0.86) to drink alcohol compared
to women aged 55-64. Similarly to the results obtained from women in Serbia, women with higher
education in Hungary were more likely to consume alcohol, women with secondary education were
two times more likely (OR = 1.96, 95% CI = 1.33-2.87), and those with tertiary education were 1.5
times (OR = 1.52, 95% CI = 1.07-2.16) more likely to consume alcohol compared to those with primary
education or lower. Alcohol is consumed less by unemployed (OR = 0.49, 95% CI = 0.31-0.77) and
retired women (OR = 0.42, 95% CI = 0.26-0.69). Women who were not diagnosed with a long-term
disease were 1.5 times more likely to consume alcohol compared to women who were (OR = 1.52, 95%
CI = 1.14-2.03). Statistically insignificant predictors included place of living, marital status, well-being
index and overall health status (Table 2).

Table 2. Binary logistic regression for alcohol consumption among older women in Serbia and Hungary.

Variables Serbia Hungary

B Exp(B) 95%CI P B Exp(B) 95%CI p
Age
55-64 1 1
65-74 -0.43 0.65 05-085 <0.05 -0.52 0.6 0.41-0.86  <0.05
75+ -0.28 0.75 0.57-0.99 <0.05  -0.01 0.99 0.73-1.35  >0.05
Education
Primary or less 1 1
Secondary 1.37 3.95 2.8-557  <0.01 0.67 1.96 1.33-2.87 <0.05
Tertiary 0.89 2.45 1.78-336  <0.01 0.42 1.52 1.07-2.16  <0.05
Employment
Work 1 1
Retired -0.19 0.83 0.58-1.18 >0.05 -0.87 0.42 0.26-0.69  <0.05
Unemployed -0.25 0.78 0.56-1.08 >0.05 -0.72 0.49 0.31-0.77  <0.05
Living in
Urban areas 1 1

Rural areas -0.21 0.81 0.65-1.02  >0.05 -0.17 0.84 0.65-1.09  >0.05
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Table 2. Cont.

Variables Serbia Hungary
B Exp(B)  95%CI p B Exp(B)  95%CI p

Marital status
Married 1 1
Not married —-0.03 0.97 0.8-1.18 >0.05 —-0.23 0.79 0.6-1.04 >0.05
Well-being index
Poor 1 1
Middle class 0.45 1.57 1.1-224  <0.05 0.34 14 0.87-2.25 >0.05
Rich 0.41 15 1.15-195 <0.05 0.27 1.31 0.85-2.01 >0.05
Long-term disease
Yes 1 1
No 0.57 1.77 145-2.15 <0.01 0.42 1.52 1.14-2.03 <0.05
Ovwerall health status
Very good 1 1
Middle -1.27 0.28 0.14-055 <0.01 -041 0.66 0.3-1.45  >0.05
Very bad —-0.74 0.48 0.3-0.76  <0.05 -0.36 0.7 0.45-1.08 >0.05

The analysis of alcohol consumption predictors among Serbian men showed that as among
women, the likelihood of alcohol consumption decreased with age. Men with secondary education
were 1.5 times more likely to consume alcohol (OR = 1.49, 95% CI = 1.06-2.09) compared to men
with primary education or lower. In addition, married (OR = 0.75, 95% CI = 0.61-0.92) and rich men
(OR = 0.75, 95% CI = 0.61-0.92) were more likely to consume alcohol than unmarried and poor ones.
Health status was a factor significantly affecting the likelihood of consuming alcohol so that the males
who had not been diagnosed with a long-term disease, were almost two times more likely to consume
alcohol (OR = 1.88, 95% CI = 1.56-2.27). Men who self-rated their own health as middle (OR = 0.75,
95% CI = 0.61-0.92) and very poor (OR = 0.75, 95% CI = 0.61-0.92), consumed alcohol almost two times
less frequently compared those who rated their overall health status as very good. Work status and
place of living were not statistically significant (Table 3).

The analysis of alcohol consumption predictors among Hungarian men showed that only two
variables had a statistically significant contribution to the model: education and long-term disease.
Namely, men with secondary education were three times more likely (OR = 3.16, 95% CI = 1.75-5.7),
and those with tertiary education were almost two times more likely (OR = 1.84, 95% CI = 1.1-3.07)
to consume alcohol compared to men with a primary education or lower. In addition, healthy men
consumed alcohol 1.7 times more often (OR = 1.7, 95% CI = 1.12-2.59) compared to men diagnosed
with a long-term disease (Table 3).
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Table 3. Binary logistic regression for alcohol consumption among older men in Serbia and Hungary.

Variables Serbia Hungary

B Exp(B)  95%CI p B Exp(B)  95%CI p
Age
55-64 1 1
65-74 -0.45 0.64 0.49-0.83  <0.05 -0.5 0.61 0.35-1.04 >0.05
75+ -0.42 0.66 0.52-0.83  <0.01 -0.29 0.75 0.48-1.19 >0.05
Education
Primary or less 1 1
Secondary 0.4 1.49 1.06-2.09  <0.05 1.15 3.16 1.75-5.7  <0.01
Tertiary 0.17 1.18 0.88-1.6  >0.05 0.61 1.84 1.1-3.07  <0.05
Employment
Work 1 1
Retired -0.18 0.84 0.61-1.16 >0.05  —0.58 0.56 0.29-1.08 >0.05
Unemployed 0.16 1.17 0.88-1.56 >0.05 -0.21 0.81 0.43-1.54 >0.05
Living in
Urban areas 1 1
Rural areas -0.05 0.95 0.77-1.16  >0.05 0.1 1.11 0.76-1.62 >0.05
Marital status
Married 1 1
Not married -0.29 0.75 0.61-0.92 <0.05 -0.06 0.94 0.62-1.41 >0.05
Well-being index
Poor 1 1
Middle class 0.28 1.32 0.92-1.89 >0.05 -0.24 0.79 0.39-1.61 >0.05
Rich 0.42 1.52 1.13-2.05 <0.05 -0.13 0.88 0.49-1.58 >0.05
Long-term disease
Yes 1 1
No 0.63 1.88 1.56-2.27  <0.01 0.53 1.7 1.12-2.59  <0.05
Ovwerall health status
Very good 1 1
Middle -0.77 0.46 0.26-80.82 <0.05 0.36 1.43 0.49-4.14 >0.05
Very bad —-0.65 0.52 0.35-0.78 <0.05  -0.13 0.88 0.48-1.61 >0.05

4. Discussion

The results of National Health Surveys in several countries can be compared due to their similar
research methodologies. This fact is very important, especially when investigating health disorders
for which there are no registers established, as in case of alcoholism in Serbia [19]. Alcoholism, as a
disease of addiction, affects not only the individual and his family, but also the society as a whole.
Namely, the abuse of alcohol has a large socio-medical impact because, apart from the need for
long-term treatment, hospitalization and rehabilitation, alcohol consumption is often associated with
traffic accidents, injuries, fights, violence and reduced productivity, all of which affect the health and
socio-economic condition of the individual, family and society in general [20]. Illegal production and
consumption of alcohol is a particular problem. Difference in alcohol-attributable mortality in Central
and Eastern Europe and in Western Europe can also be caused by unrecorded alcohol consumption,
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such as home-made fruit spirits, which, in addition to ethanol, have higher concentrations of aliphatic
alcohols with high hepatotoxicity [21]. Some studies indicate that more than a quarter of all consumed
alcohol is distributed and sold outside formal channels [22]. Therefore, a survey conducted in Hungary
indicated that restrictions on supply and sale of alcohol from illicit sources are needed to reduce
alcohol-attributable mortality significantly [23].

The trend of increasing morbidity and mortality in the elderly caused by the constant consumption
of alcohol has become more obvious in recent years [17].

Alcohol consumption in both Serbia and Hungary is treated as socially acceptable behaviour,
most often related to certain social events and patterns of behaviour which encourage individuals to
consume alcohol. For both men and women, the prevalence of alcohol consumption in Hungary is
higher than in Serbia. This difference can be related to the difference in the economic development and
standard of living between the two countries [24]. Namely, in 2018, Hungary, being a member of the
European Union, had a gross domestic product per capita of 30,673,080 PPP (current international
USD). At the same time, Serbia, which was in the process of joining the European Union, had a gross
domestic product per capita, almost two times lower: 17,404,275 PPP (current international USD) [25].

Similarly to previous research studies, this study showed that men in Serbia and Hungary are
more likely to consume alcohol compared to women, which can be related not only to the cultural
heritage and the generally accepted model of behaviour, but also to the greater economic power of
men. Evidence suggests that the gender gap in socio-economic status is significant between the two
countries [26-30].

The fact that more educated respondents, both males and females, were more likely to consume
alcohol was also confirmed in a survey conducted in 15 countries in Europe and South America [31].
Unlike men, whose place of residence has no influence on alcohol consumption; women living in urban
areas are more likely to consume alcohol compared to women from rural areas, which is related to the
higher employment rates and better socio-economic status of these women [32]. In Serbia, married men
are more likely to consume alcohol, unlike the respondents in the UK where alcohol is consumed more
often by older people living alone [33]. In Serbia, like in other countries, the well-being index is directly
linked to alcohol consumption, thus, the poorest women and men are the least likely to consume
alcohol [34-37], although less frequent drinking does not mean necessarily less harmful drinking.
Findings have indicated that people with higher SES may consume similar or greater amounts of alcohol
compared to people with lower socio-economic status (SES), although the latter group seems to bear a
disproportionate burden of negative alcohol-related consequences [38]. This has been referred to as
the “alcohol harm paradox”, which includes socio-economic differences in patterns of drinking, higher
prevalence of other health harming behaviours (smoking, unhealthy nutrition, and lack of exercise),
poorer quality of health care and support services, weaker social support networks, underestimation of
consumption levels and alcohol-related harms, and the experience of Adverse Childhood Experiences
in people with lower SES [39].

There is a direct correlation between alcohol consumption and a shorter life expectancy. Namely,
as the number of people aged 65 and over increases, the prevalence of long-term illness and healthcare
expenditures increases. Similarly to the results of our study, a survey conducted in the United States
showed that two thirds of respondents aged 65 and over with chronic medical conditions did not
consume alcohol [37]. Life experience had the greatest impact on reduced alcohol use in the elderly,
together with the presence of long-term disease and overall health status.

5. Conclusions

This was the first study to compare the consumption and factors affecting alcohol consumption
among people aged 55 and over in two neighbouring countries, namely, Hungary and Serbia, one of
which is an EU member state and the other which is in the process of joining.
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The limitations of this study are as follows. The frequency of alcohol consumption, as well as the
quantity and type of alcoholic beverages, were not analysed. In addition, the study did not include
people living in specialised institutions, such as nursing homes.

The main findings can be summarised as follows. The prevalence of alcohol consumption was
higher in Hungary, both among men and women. Younger age, higher education, the absence of
long-term disease, being retired or unemployed were associated with a higher likelihood of alcohol
consumption among women, while higher education and the absence of long-term disease were
associated with a higher likelihood of alcohol consumption among men. In Serbia, for both men
and women, a higher likelihood of alcohol consumption was associated with younger age, higher
education, better socio-economic status, the absence of long-term disease, and good overall health.

Author Contributions: N.M.—manuscript drafting, appendices creation of tables and figures; G.J.S.—analytics,
data mining and purification, unification of data registries in both countries for comparability of
outcomes/measurements; N.R.—analytics, data mining and purification, unification of data registries in
both countries for comparability of outcomes/measurements; S.J.—analytics, data mining and purification,
unification of data registries in both countries for comparability of outcomes/measurements; K.B.—manuscript
reviewing for important intellectual content; A.C.N.—manuscript reviewing for important intellectual content;
Y.T.—analytics, manuscript reviewing for important intellectual content, appendices creation of tables and figures;
V.D.-S.—manuscript reviewing for important intellectual content; M.A.—analytics, data mining and purification,
unification of data registries in both countries for comparability of outcomes/measurements; V.R.—Manuscript

reviewing for important intellectual content; R.A.—study research design, funds acquisition, manuscript drafting
and reviewing for important intellectual content; M.J.—study research design, funds acquisition, manuscript
drafting and reviewing for important intellectual content. All authors have read and agreed to the published
version of the manuscript.

Funding: This joint research work was funded through a Bilateral Inter-Governmental Hungary-Serbia

Grant number TET_16-1-2016-0142 entitled: “Population Ageing and Health Expenditure in Hungary and
Serbia—Comparative Analysis”. Publication of the results was not contingent upon funding agencies censorship
or approval.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. World Health Organization. Global Status Report on Alcohol and Health 2014; WHO Press: Geneva, Switzerland,
2014; Available online: https://www.who.int/substance_abuse/publications/global_alcohol_report/msb_gsr_
2014_1.pdf?ua=1.%20Accessed %201/18/17 (accessed on 11 November 2019).

2. World Health Organization. Global Status Report on Alcohol and Health 2018; WHO Press: Geneva, Switzerland,
2019; Available online: https://apps.who.int/iris/rest/bitstreams/1151838/retrieve (accessed on 11 November
2019).

3. Eurostat: Alcohol Consumption Statistics. 2018. Available online: https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Alcohol_consumption_statistics#Frequency_of_alcohol_consumption (accessed
on 11 November 2019).

4. Fehr, A.; Tijhuis, M.].; Hense, S.; Urbanski, D.; Achterberg, P.; Ziese, T. European Core Health
Indicators—Status and perspectives. Arch. Public Health 2018, 76, 52. [CrossRef] [PubMed]

5. World Health Organization, Regional Office for Europe. European Action Plan to Reduce the Harmful Use
of Alcohol 2012-2020; WHO Regional Office for Europe: Copenhagen, Denmark, 2012; Available online:
https://apps.who.int/iris/handle/10665/107307 (accessed on 11 November 2019).

6. Knott, C.S,; Scholes, S.; Shelton, N.J. Could more than three million older people in England be at risk of
alcohol-related harm? A cross-sectional analysis of proposed age-specific drinking limits. Age Ageing 2013,
42,598-603. [CrossRef] [PubMed]

7. Kraus, L.; Nociar, A. ESPAD Report 2015: Results from the European School Survey Project on Alcohol and Other
Drugs; EMCDDA: Luxembourg, 2016; Available online: http://www.espad.org/sites/espad.org/files/ESPAD_
report_2015.pdf (accessed on 11 November 2019).

8.  Moure-Rodriguez, L.; Carbia, C.; Lopez-Caneda, E.; Varela, M.C.; Cadaveira, F.; Caamafo-Isorna, F. Trends
in alcohol use among young people according to the pattern of consumption on starting university: A 9-year
follow-up study. PLoS ONE 2018, 13, e0193741. [CrossRef] [PubMed]


https://www.who.int/substance_abuse/publications/global_alcohol_report/msb_gsr_2014_1.pdf?ua=1.%20Accessed%201/18/17
https://www.who.int/substance_abuse/publications/global_alcohol_report/msb_gsr_2014_1.pdf?ua=1.%20Accessed%201/18/17
https://apps.who.int/iris/rest/bitstreams/1151838/retrieve
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Alcohol_consumption_statistics#Frequency_of_alcohol_consumption
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Alcohol_consumption_statistics#Frequency_of_alcohol_consumption
http://dx.doi.org/10.1186/s13690-018-0298-9
http://www.ncbi.nlm.nih.gov/pubmed/30094026
https://apps.who.int/iris/handle/10665/107307
http://dx.doi.org/10.1093/ageing/aft039
http://www.ncbi.nlm.nih.gov/pubmed/23880141
http://www.espad.org/sites/espad.org/files/ESPAD_report_2015.pdf
http://www.espad.org/sites/espad.org/files/ESPAD_report_2015.pdf
http://dx.doi.org/10.1371/journal.pone.0193741
http://www.ncbi.nlm.nih.gov/pubmed/29630657

Int. |. Environ. Res. Public Health 2020, 17, 1289 12 of 13

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Jakovljevic, M.B.; Jovanovic, M.; Lesch, O.M. Accessibility and affordability of alcohol dependency medical
care in Serbia. Front. Psychiatry 2015, 5, 192. [CrossRef] [PubMed]

Lal, R.; Pattanayak, R.D. Alcohol use among the elderly: Issues and considerations. . Ger. Mental Health
2017, 4, 4-10. [CrossRef]

Barry, K.L.; Blow, EC. Drinking over the Lifespan: Focus on Older Adults. Alcohol Res. 2016, 38, 115-120.
Bommersbach, T.J.; Lapid, M.I.; Rummans, T.A.; Morse, R.M. Geriatric alcohol use disorder: A review for
primary care physicians. Mayo Clin. Proc. 2015, 90, 659-666. [CrossRef]

Muiioz, M.; Ausin, B.; Santos-Olmo, A.B.; Harter, M.; Volkert, J.; Schulz, H.; Sehner, S.; Dehoust, M.C.;
Suling, A.; Wegscheider, K.; et al. Alcohol use, abuse and dependence in an older European population:
Results from the MentDis_ICF65+ study. PLoS ONE 2018, 13, e0196574. [CrossRef]

Aguila, E.; Guerrero, E.G.; Vega, W.A. Sociodemographic characteristics associated with alcohol use among
low-income Mexican older adults. Subst. Abuse Treat. Prev. Policy 2016, 11, 16. [CrossRef]

Peltzer, K.; Phaswana-Mafuya, N. Problem drinking and associated factors in older adults in South Africa.
Afr. ]. Psychiatry Johannesbg. 2013, 16, 104-109. [CrossRef]

Hong, ].W.; Noh, ].H.; Kim, D.J. The prevalence of and factors associated with high-risk alcohol consumption
in Korean adults: The 2009-2011 Korea National Health and Nutrition Examination Survey. PLoS ONE 2017,
12, €0175299. [CrossRef] [PubMed]

Poda, G.G.; Hsu, C.Y,; Rau, H.H.; Chao, ].C.J. Impact of socio-demographic factors, lifestyle and health status
on nutritional status among the elderly in Taiwan. Nutr. Res. Pract. 2019, 13, 222-229. [CrossRef] [PubMed]
Gugushvili, A.; Azarova, A.; Irdam, D.; Crenna-Jennings, W.; Murphy, M.; McKee, M.; King, L. Correlates
of frequent alcohol consumption among middle-aged and older men and women in Russia: A multilevel
analysis of the PrivMort retrospective cohort study. Drug Alcohol Depend. 2018, 188, 39-44. [CrossRef]
[PubMed]

Fincham, J.E. Importance of Alcohol Awareness and Issues in Curricula. Am. J. Pharm. Educ. 2012, 76, 164.
[CrossRef]

Popova, S.; Rehm, J.; Patra, J.; Zatonski, W. Comparing alcohol consumption in central and eastern Europe to
other European countries. Alcohol Alcohol. 2007, 42, 465-473. [CrossRef]

Bujdoso, O.; Pal, L.; Nagy, A.; Arnyas, E.; Adény, R.; Sandor, J.; McKee, M.; Szfics, S. Is there any difference
between the health risk from consumption of recorded and unrecorded spirits containing alcohols other than
ethanol? A population-based comparative risk assessment. Regul. Toxicol. Pharmacol. 2019, 106, 334-345.
[CrossRef]

Szucs, S.; Sarvary, A.; McKee, M.; Adany, R. Could the high level of cirrhosis in central and eastern Europe
be due partly to the quality of alcohol consumed? An exploratory investigation. Addiction 2005, 100, 536-542.
[CrossRef]

Abubakar, II; Tillmann, T.; Banerjee, A. Global, regional, and national age-sex specific all-cause and
cause-specific mortality for 240 causes of death, 1990-2013: A systematic analysis for the Global Burden of
Disease Study 2013. Lancet 2015, 385, 117-171.

The World Bank. Available online: https://data.worldbank.org/indicator/NY.GDPPCAP.PP.CD?locations=
RO-MD-HU-RS-BG-UA&name_desc=true (accessed on 11 November 2019).

Elekes, Z. Hungary’s neglected “alcohol problem”: Alcohol drinking in a heavy consumer country.
Subst. Use Misuse 2014, 49, 1611-1618. [CrossRef]

Ceylan-Isik, A.F.; McBride, S.M.; Ren, J. Sex Difference in Alcoholism: Who is at a Greater Risk for
Development of Alcoholic Complication. Life Sci. 2010, 87, 133-138. [CrossRef]

Pakovic, L.; Todorovic, J.; Santric-Milicevic, M.; Bukumiric, D.; Terzic-Supic, Z. The association between
social characteristics, alcoholic beverage preferences, and binge drinking in a Serbian adult population.
Nord. Stud. Alcohol Drugs 2018, 36, 36-50. [CrossRef]

Borok, J.; Galier, P.; Dinolfo, M.; Welgreen, S.; Hoffing, M.; Davis, ].W.; Ramirez, K.D.; Liao, D.H.; Tang, L.;
Karno, M.; etal. Why do older unhealthy drinkers decide to make changes or not in their alcohol consumption?
Data from the Healthy Living as You Age Study. J. Am. Geriatr. Soc. 2013, 61, 1296-1302. [CrossRef]
[PubMed]

Chung, W.; Seungji Lim, S.; Lee, S. Why is high-risk drinking more prevalent among men than women?
Evidence from South Korea. BMC Public Health 2012, 12, 101. [CrossRef] [PubMed]


http://dx.doi.org/10.3389/fpsyt.2014.00192
http://www.ncbi.nlm.nih.gov/pubmed/25628574
http://dx.doi.org/10.4103/jgmh.jgmh_34_16
http://dx.doi.org/10.1016/j.mayocp.2015.03.012
http://dx.doi.org/10.1371/journal.pone.0196574
http://dx.doi.org/10.1186/s13011-016-0061-6
http://dx.doi.org/10.4314/ajpsy.v16i2.13
http://dx.doi.org/10.1371/journal.pone.0175299
http://www.ncbi.nlm.nih.gov/pubmed/28384270
http://dx.doi.org/10.4162/nrp.2019.13.3.222
http://www.ncbi.nlm.nih.gov/pubmed/31214290
http://dx.doi.org/10.1016/j.drugalcdep.2018.03.038
http://www.ncbi.nlm.nih.gov/pubmed/29730584
http://dx.doi.org/10.5688/ajpe769164
http://dx.doi.org/10.1093/alcalc/agl124
http://dx.doi.org/10.1016/j.yrtph.2019.05.020
http://dx.doi.org/10.1111/j.1360-0443.2005.01009.x
https://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD?locations=RO-MD-HU-RS-BG-UA&name_desc=true
https://data.worldbank.org/indicator/NY.GDP.PCAP.PP.CD?locations=RO-MD-HU-RS-BG-UA&name_desc=true
http://dx.doi.org/10.3109/10826084.2014.913396
http://dx.doi.org/10.1016/j.lfs.2010.06.002
http://dx.doi.org/10.1177/1455072518803281
http://dx.doi.org/10.1111/jgs.12394
http://www.ncbi.nlm.nih.gov/pubmed/23889690
http://dx.doi.org/10.1186/1471-2458-12-101
http://www.ncbi.nlm.nih.gov/pubmed/22304965

Int. |. Environ. Res. Public Health 2020, 17, 1289 13 of 13

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Nordlund, S. Alcohol Policy, Norms and Drinking Habits in Different European Countries. . Alcohol Drug
Depend 2016, 4, 5. [CrossRef]

Dixon, M.; Chartier, K.G. Alcohol use patterns among urban and rural residents. Alcohol Res. 2016, 38, 69-77.
Herttua, K.; Martikainen, P; Vahtera, J.; Kiviméki, M. Living alone and alcohol-related mortality:
A population-based cohort study from Finland. PLoS Med. 2011, 8, e1001094. [CrossRef]

Bonevski, B.; Regan, T.; Paul, C.; Baker, A.L; Bisquera, A. Associations between alcohol, smoking,
socioeconomic status and comorbidities: Evidence from the 45 and Up Study. Drug Alcohol Rev. 2014, 33,
169-176. [CrossRef]

Touvier, M.; Druesne-Pecollo, N.; Kesse-Guyot, E.; Andreeva, V.A.; Galan, P; Hercberg, S.; Latino-Martel, P.
Demographic, socioeconomic, disease history, dietary and lifestyle cancer risk factors associated with alcohol
consumption. Int. J. Cancer 2014, 134, 445-459. [CrossRef]

Wagner, G.A.; Lebrao, M.L.; Duarte, Y.A.; Zanetta, D.M. Alcohol use among older adults: SABE cohort study,
Sao Paulo, Brazil. PLoS ONE 2014, 9, e85548. [CrossRef]

Jakovljevic, M.; Varavikova, E.A.; Walter, H.; Wascher, A, Pejcic, A.V,; Lesch, O.M. Alcohol
beverage household expenditure, taxation and government revenues in broader European WHO region.
Front. Pharmacol. 2017, 8, 303. [CrossRef]

Ryan, M.; Merrick, E.L.; Hodgkin, D.; Horgan, C.M.; Garnick, D.W.; Panas, L.; Ritter, G.; Blow, F.C.; Saitz, R.
Drinking patterns of older adults with chronic medical conditions. J. Gen. Intern. Med. 2013, 28, 1326-1332.
[CrossRef] [PubMed]

Collins, S.E. Associations between socioeconomic factors and alcohol outcomes. Alcohol Res. 2016, 38, 83-94.
[PubMed]

Wood, S.; Bellis, M. Socio-Economic Inequalities in Alcohol Consumption and Harm: Evidence for Effective
Interventions and Policy across EU Countries; Health Equity Pilot Project (HEPP) 015-C4-032-S12.724119;
Public Health Wales: Wales, UK, 2017.

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.4172/2329-6488.1000250
http://dx.doi.org/10.1371/journal.pmed.1001094
http://dx.doi.org/10.1111/dar.12104
http://dx.doi.org/10.1002/ijc.28365
http://dx.doi.org/10.1371/journal.pone.0085548
http://dx.doi.org/10.3389/fphar.2017.00303
http://dx.doi.org/10.1007/s11606-013-2409-1
http://www.ncbi.nlm.nih.gov/pubmed/23609178
http://www.ncbi.nlm.nih.gov/pubmed/27159815
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	The Database from Both Countries 
	Sample from Serbia 
	Sample from Hungary 
	Survey Data Description 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

