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Abstract: 

Introduction: We examined (i) whether risky drinking behavior is related to experienced harm 

from others’ drinking (EHFOD) and  (ii) whether any found relationship is modified by 

educational level, such that those of lower socio-economic status (SES) experience more 

harm even when adjusted for drinking behavior. 

Method: Data from the Danish national alcohol and drug survey of 2011 (n= 5133) were 

linked with registry data from Statistics Denmark. Eight EHFOD indicators were grouped 

into nuisance, harassment or harm/damage categories. Indicators for mean alcohol 

consumption, Alcohol Use Disorder Identification Test (AUDIT) and binge drinking were 

examined in relation to respondents’ EHFOD with multiple logistic regression, stratified by 

sex and education (proxy for SES).  

Results: One-year prevalence of EHFOD was 50%. We found a positive and significant 

relationship between own alcohol consumption and EHFOD categories of harassment as well 

as harm/damage. Effect modification of education was significant for harassment. Among 

men, odds ratios for the association between risky drinking behavior and harassment were 

5.50 (95% CI: 3.49-8.65) in the low educational group versus 1.42 (95% CI: 0.98-2.07) in the 

high educational group.   

Discussion. Our study confirmed an overall positive relationship between EHFOD and 

drinking behavior, but it varied by type of EHFOD. Furthermore, education modified this 

effect for harassment, suggesting evidence of the alcohol harm paradox with respect to 

EHFOD. More research is necessary to better understand how drinking patterns diverge 

between low and high educational groups as well as gender, and how this differentially 

affects risk for alcohol-related harms including the experience of harm from others’ drinking. 
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Introduction  

Risky alcohol use is associated with harm to the health of drinkers themselves, as well as to 

people in their surroundings. Recent comparative Nordic cross-sectional research has found 

that among a broad range of experienced harm from others’ drinking (EHFOD) the 

prevalence of at least one of these harms during the past 12 months varied from 53% to 25%: 

Finland had the highest prevalence, followed by Sweden with 38%, and the lowest 

prevalence of EHFOD was found for Norway. Denmark had an EHFOD prevalence of 44% 

(1,2). Another publication from the same comparative Nordic study found in a multivariable 

analysis that in Sweden higher education was significantly related to being negatively 

affected by a known drinker, while this relationship was non-significant in the other Nordic 

countries (2). Recent Danish research has reported similar findings, but in addition, also had 

found that women were more affected by EHFOD than men (3, 4). In a separate population-

based cross-sectional study in Norway, EHFOD was more often found among young people, 

those not living with a partner, urban residents and people with low education (5).  

More broadly, EHFOD is positively associated with one’s own drinking. This has 

been documented not only in the above cited Nordic studies (1,2), but also has been 

demonstrated in several North American studies (e.g. 6, 7). Furthermore, using international 

data Clausen et al. found that violent experiences from others’ drinking were associated with 

increased personal consumption and risky drinking behavior (8). Using US survey data 

Nayak et al (9) also clearly demonstrated that one’s own heavy drinking was significantly 

associated with the likelihood of experiencing physical aggression from another drinker, and 

this risk was twice as great for women than for men.  
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Mechanisms proposed to explain this relationship include the “intoxication-

victimization” hypothesis which applies in particular to EHFOD in intimate relationships. It 

posits that men are more likely to have feelings of male dominance when intoxicated and that 

women’s heavy drinking simultaneously increases the likelihood for male aggression (10). 

Other proposed mechanisms in which a drinker may experience harm from another’s drinking 

include the seeking out of friendships or social networks based on the same level of 

consumption as one’s own drinking (11). From the alcohol outlet literature, an accompanying 

mechanism then posits that increases in alcohol availability (especially via on-premise 

density) leads to increases in both consumption and harm (12). Accordingly, these two latter 

mechanisms can thus create environments in which drinkers are at increased risk of being 

harmed by other drinkers.  

Furthermore, the relationship between drinking and alcohol harm on the one hand and 

socio-economic status (SES) on the other is complex. The complexity of this association is 

illustrated by the so-called “Alcohol Harm Paradox” which refers to the observation that 

groups with lower SES experience considerably higher rates of alcohol-related harm, 

although they tend to drink at the same, or even lower levels, compared to those of higher 

social strata (13). In the present study, the alcohol harm paradox would suggest that a 

negative social gradient exists such that those of lower SES report a higher prevalence of 

EHFOD, regardless of whether they may actually have a lower prevalence of risky drinking 

behavior. Such a relationship is in fact an example of effect modification, whereby SES 

modifies the original bivariate relationship between one’s own alcohol consumption and 

EHFOD or other forms of alcohol-related morbidity and mortality. Furthermore, two recent 

studies (14, 15) have found that such a social gradient in alcohol-related harm may be partly 

explained by the “differential vulnerability” hypothesis which purports that those of lower 

SES may be exposed to a clustering of various physical, environmental, social and mental 

risk factors that leads to decreased resistance or heightened vulnerability to alcohol-related 
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morbidity and mortality (15). Most recently, Probst et al found in their systematic review 

evidence suggestive of a multiplicative effect between SES and alcohol consumption, 

implying that higher alcohol consumption has a disproportionately greater effect on alcohol-

related mortality for those of low SES than for those of high SES (16). 

 

The alcohol harm paradox has been well investigated with respect to alcohol-related 

morbidity and mortality diagnoses. However, to our knowledge, no study has specifically 

examined the alcohol harm paradox with respect to self-reported harm experienced from 

another’s drinking (EHFOD). Given the lack of research on SES and EHFOD in general, and 

in the Nordic region in particular, it is important to examine this relationship. The current 

study therefore has the following aims: 

 (1) Firstly, to examine for the  presence of EHFOD among the adult Danish general 

population and whether the prevalence of EHFOD differs according to SES groups. 

(2) Secondly, to investigate whether one’s own alcohol use will be positively related 

to EHFOD. 

(3)  Finally, to investigate whether the relationship between own alcohol consumption 

and EHFOD is modified by socio-economic status (SES), such that at the same level and 

pattern of drinking, a higher risk of EHFOD will be experienced by those of low SES as 

compared to those of high SES..  
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Method 

Sample 

 The data for this study comes from the 2011 national Danish alcohol and drug survey of the 

Centre for Alcohol and Drug Research (17) and from registries of Statistics Denmark (18). 

To collect the survey data, a representative sample of 8,000 persons between the ages of 15-

79 years old was randomly drawn from the central person registration numbers (CPR). Mode 

of administration was split: first internet, then telephone (for more information:17). The final 

sample consisted of 5,133 respondents representing a response rate of 64%. Participants were 

asked about alcohol consumption and alcohol-related harms. Registry data from Statistics 

Denmark provided additional information about the respondents’ disposable income and were 

merged with the survey data on the Statistics Denmark server.  

Measures 

Experienced harm from other’s drinking (EHFOD). Respondents were asked whether, during 

the past 12 months, they had experienced any of eight harms from someone who had been 

drinking. These eight items were grouped with respect to the immediacy or intensity of the 

harm, an organizing principle that has been applied by several researchers in studying 

alcohol-related social risk factors (9, 19, 20). Three different types of EHFOD that were 

asked in response to the lead-in question, “Thinking back over the last 12 months, has it ever 

happened that drunken people have:” are listed as follows: A) nuisance: (1) kept you awake 

at night by drunken noise?, (2) made you afraid of encountering them on the street?; B) 

harassment: (3) harassed you on the street or in some other public place?, (4) harassed or 

bothered you at a party or at some other private setting? (5) called you names or otherwise 

insulted you?, C) harm/damage: (6) ruined your clothes or other belongings?, (7) been 

physically harmed by a drunk person?, and (8) Have you been in a motor vehicle accident 

because of someone else’s drinking? 
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Alcohol consumption was measured with beverage-specific quantity-frequency 

questions. Alcohol (grams (g) per day) was first calculated as the sum of beverage-specific 

volume measures for beer (0.05 vol% alcohol), wine (0.12 vol% alcohol), strong wine (0.19 

vol% alcohol), spirits (0.38 vol% alcohol) and ‘alcopops’ (0.05 vol% alcohol). A categorical 

variable was created using the Danish gender-specific recommended low-risk alcohol limits 

(no alcohol consumption; < 12g alcohol per day; between 12 and >24 g per day; and 24g 

alcohol per day) (21).   

The Alcohol Use Disorder Identification Test (AUDIT) was used to measure risky 

alcohol consumption (22, 17). The test consists of the following 10 items (e.g. During the 

past year how often have you: had a feeling of guilt or remorse after drinking?) The questions 

could be answered with the following frequency categories: “never”, “less than monthly”, 

“monthly”, “weekly”, and “daily or almost daily”. We constructed the score by summing up 

all items. Finally, we used coding recommended by the index authors (22) with a cut off of 

eight points or more, which is defined as “advice about critical alcohol consumption habits is 

recommended”.  

Binge drinking (also known as risky single occasion drinking, heavy episodic 

drinking) was considered as drinking five units or more on one occasion. Response categories 

ranged from (10) every day until (1) never. This variable was coded into three categories as 

no binge drinking, binge drinking less than once a month, and binge drinking once a month or 

more often. 

Other covariates used in the analyses were socio-demographic variables including 

age, income, education, employment status, civil status, living with children, and residence 
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areas. Age was categorized into four groups: 15-24 years, 25-39 years, 40-64 years, and 65 

years and older. Socio-economic status is often measured by a proxy of one of its 

components, and the highest achieved level or years of education frequently is used in 

alcohol research (23). Education was categorized into three groups: completion of up to 11 

years of schooling (low); upper secondary and vocational (middle); college or university 

(high). We also included annual personal disposable income. Employment status consisted of 

five groups: employed and self-employed; student; pensioner; unemployed; and other 

including home maker. “Urbanicity” was categorized using number of inhabitants (<5,000; 

5,000 to 100,000; >100,000). Two separate dichotomous variables indicated whether a 

respondent was living with children younger than 18 years and measured civil status as living 

in a relationship or not.  

Analysis 

For descriptive purposes the prevalence of categorical variables was calculated. 

Differences in the prevalence of EHFOD by gender and education were evaluated by Chi-

square tests. Multiple logistic regressions were conducted to examine associations between 

alcohol drinking pattern and EHFOD. Exposure variables were alcohol consumption, risky 

drinking pattern, and binge drinking. Models were adjusted for employment status, urban or 

rural area, income, living with partner and children und the age of 18, age and age squared. 

The multivariate models on harm/damage were adjusted only for age as small cell numbers 

did not allow to adjust for all variables. However, a sensitivity analysis for all multivariate 

analyses with and without adjustment (data not shown) supports that estimates for drinking 

variables and interactions did not change. Additionally, we tested for interactions between 

sex and education in the association between all drinking variables (drinking above 

recommended limits, risky drinking (AUDIT), binge drinking) and EHFOD. Due to the 

significant interactions, we stratified all regression models by gender and educational level. 

Analyses were conducted using SAS version 9.4.  
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Results 

Table 1 displays descriptive statistics of the study variables. Most respondents were middle-

aged. A gender difference was apparent regarding higher income levels, but employment 

status was rather evenly distributed by gender. For urbanicity, a slight majority of both 

genders lived in towns or areas of fewer than 5000 inhabitants. Considering the gender-

specific Danish national low risk drinking recommendations (women < 12g alcohol per day; 

men < 24g alcohol per day), about 21% of both sexes drank more than recommended. 

However, binge drinking more than once a month was almost twice as common for men, at 

42%, than for women, at 23%. Risky drinking behavior, as indicated by the AUDIT score, 

was more common among men. 

 Table 1 about here 

The percentages of respondents reporting various types of EHFOD in the last 12 

months are displayed in Table 2. For each sex, 47% reported experiencing at least one harm 

caused by another’s drinking. Overall, there were only minor differences between men and 

women, and between educational levels. However, with regard to single items, men were 

more often called names or otherwise insulted by intoxicated people (p=0.0003), harmed 

physically (p<0.0001), or had their clothes or other belongings damaged (p<0.0001) 

compared to women. On the other hand, women were more often afraid of intoxicated people 

(p<0.0001). When considering education, there was a clear tendency that lower educated 

people reported more often physical harm (pmen=0.0002; pwomen =0.07) as well as damaged 

clothes and other belongings (pmen=0.0007; pwomen =0.07) than did higher educated. But 

higher educated people reported more often being awakened during the night due to loud 

noise (pmen =0.0002 pwomen =0.02).  Summing up the EHFOD items by the three groupings, 

we found that for the first group of nuisances, almost 30% of men and 35% of women 
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experienced nuisance by a drunken person. Regarding harassment, around 36% of men and 

almost 33% of women were thus affected. Finally, 8% of men and almost 5% of women were 

either physically harmed or had their belongings damaged by a drunken person during the last 

12 months. The specific distribution of EHFOD in connection with alcohol consumption, 

education and sex can be found in the supplementary figure (supplementary figure 1). 

 Table 2 about here 

Table 3 reports the association between the drinking indicators and alcohol-related 

nuisance. We found in neither the overall multiple logistic regressions for men and women 

nor in the stratified models by educational level an important association between alcohol 

consumption, risky drinking behavior or binge drinking and alcohol-related nuisance from 

others.  

 Table 3 about here 

Table 4 presents the results of the multiple logistic regressions for the three drinking 

indicators and their relationship to harassment in men and women. Each of the drinking 

indicators was significantly related to harassment in both men and women in the overall 

model. In the overall model, there is an apparent linear trend for consumption and binge 

drinking; i.e., the more alcohol respondents consume or the more often they binge drink, the 

more likely it is that they experience harassment. Results were similar for men and women. 

Analyses stratified by educational level revealed different results:  the lower the educational 

level, the stronger and more prevalent was the association between the drinking variables and 

harassment. In the strata of high education, these associations basically disappeared. In a 

sensitivity analysis for alcohol consumption, we excluded respondents with the highest 5 % 

consumed volume and repeated the analysis (See supplementary table 6). For the lower 

educational level, the likelihood to experience harassment when consuming more than 24 g 

per day, as compared to the reference group, decreased for both genders and lost significance 
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in women. In the overall analysis the odds ratio was 3.49 (95% CI: 2.04-5.97) for men and 2.68 

(95% CI: 1.17-6.13) for women. After removing the heaviest drinkers, the OR decreased to 2.36 

(95% CI: 1.18-4.72) in men and to 1.82 (95% CI: 0.56-5.01) in women (supplementary table). 

 Table 4 about here 

The results of the multiple logistic regressions for the three drinking indicators and 

their relationship to harm/damage are presented in Table 5. Each of the drinking indicators 

was significantly related to harm/damage in the overall model. That means that all indicators 

were associated with a higher likelihood of reporting harm/damage. Similar to the results for 

harassment, a positive trend is apparent for alcohol consumption and binge drinking. Overall 

there were higher likelihoods for men than for women to report this more extreme type of 

EHFOD. The significant relationships found in the overall model for men persisted across 

educational levels for alcohol consumption and risky drinking. The small number of 

observations of this kind of harm resulted in a lack of any significant relationships across 

educational levels among women. 

 Table 5 about here  
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Discussion 

This study has examined the prevalence of harm experienced from others’ drinking 

(EHFOD) in a national general population survey of Danish adults. We differentiated 

EHFOD items into the harm groups of nuisance, harassment or harm/damage. We found a 

significant positive relationship between the various indicators of one’s own alcohol 

consumption and harassment and harm/damage, but not between the alcohol indicators and 

nuisance. Furthermore, we examined whether the relationship between alcohol use and 

EHFOD was modified by SES (as measured by educational attainment) and found evidence 

of the alcohol harm paradox for harassment where this association was strongest in the low 

educational group.  

Regarding the prevalence of EHFOD overall, almost half (47%) of both men and 

women reported some kind of EHFOD at least once in the past 12 months.  This 

comparatively high level of EHFOD in Denmark should raise concern. Harm experiences are 

frequently used to argue for effective alcohol policies to prevent such hams (24). Specifically, 

Australian research shows that the perception and anticipation of harm, and not the 

experience of harm itself, are related to the positive attitude within the population for stricter 

alcohol policies (25). We suggest that the high prevalence of EHFOD in Denmark could be 

used as the basis to foster population-based support for stricter alcohol policies in Denmark 

(24, 25). 

In the present study we have attempted a categorization of harms that aims to reflect 

their intensity. To do this we have followed principles proposed in previous research on 

alcohol-related harm in general (19). This has afforded us with the logical groupings of 

nuisance, harassment and actual physical harm or damage to property, which in turn enable a 

more logical interpretation of results. For example, we could see more easily that in general 

the nuisance items affected most everyone regardless of drinking level or education. 
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However, in men, it was significantly more pronounced at the high educational level. 

Harassment items, on the other hand, proved more prevalent among those who drink, and as 

we have seen, those with lower education also may be more affected. Finally, harm/damage 

items, which are the most severe EHFOD type, have such a low prevalence that it is difficult 

to detect any significant associations. However, our bivariate analyses have demonstrated that 

this more extreme type of harm is less often experienced among women and among those at 

the high educational level. Nonetheless, our findings regarding the overall prevalence of 

harm/damage and educational level leads us to conclude that the severity of EHFOD appears 

to be inversely correlated educational achievement. These findings suggest some support for 

the alcohol harm paradox, as this severe type of EHFOD has a higher presence in lower SES 

classes.  

Delving more specifically into stratification by education, we found that harassment 

had a significant positive association between drinking behavior in the lower education 

group. More specifically, both high alcohol consumption and binge drinking were associated 

with a higher likelihood of harassment (OR > 3) in the low educational group. These 

estimates were much higher than for the middle and high educational groups. These findings 

provide further elaboration of the alcohol paradox; that is, at the same level of alcohol intake, 

those of lower education have higher risks for EHFOD than those of higher education.   

Similar relationships have been reported in a discussion paper on social inequality and 

alcohol use that included both quantitative and qualitative studies (19, 26). Moreover, Lewer 

et al. (27) stated that lower SES groups have divergent drinking patterns; i.e., they are more 

likely to report extreme drinking, and that alcohol-related harm is likely to be more severe in 

groups reporting the most extreme drinking patterns. Another study from the Netherlands 

observed higher rates of both abstinence and excessive drinking amongst participants with the 

lowest level of education (28), and stated that the strong relationship between drinking 

pattern and alcohol-related harm occurs primarily in the most vulnerable group. This is due to 
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the fact that those of low SES often have exceptionally high rates of unemployment, mental 

health problems, and other adverse life circumstances as well as low resilience (27-28). In 

addition, a sensitivity analysis where we excluded people with the 5 % highest volume of 

consumption reduced the estimate. It may be that this most vulnerable group has experienced 

more harassment partly because members of its social environment and friendship/social 

networks share the same drinking behavior (11, 12).  

 

We recognize some limitations of our study for which alcohol survey research is well 

known. Social desirability bias could have affected our results, especially when examining 

differing socio-economic levels. Those of higher status may be reluctant to report the true 

frequency and prevalence of harm that they have experienced for fear of stigmatization. 

Although the response rate (64%) for our survey is relatively higher than in other recently 

conducted general population alcohol surveys, we cannot rule out non-response bias. This 

bias might not be of major concern, as estimates of mean alcohol consumption reported in 

previous Danish surveys, which had lower response rates, were comparable to official 

estimates of the national per capita alcohol consumption of the same period (30). A further 

limitation of our analyses derives from questions about EHFOD. For example, we did not ask 

about sexual harassment due to alcohol consumption of others, and we might therefore have 

underestimated the prevalence of all recognized EHFOD. An earlier principal component 

analysis revealed three components of EHFOD: (criminal and aggressive behavior, health and 

emotional harm, sexual harm) (31).  

Finally, our research is cross-sectional, which restricts any interpretations of causality. 

In fact, it is often difficult to argue in terms of “exposure” variables and “outcome” variables 

with cross-sectional data. We have set up multivariable models in such a way that alcohol use 

“predicts” EHFOD. But we could have easily exchanged the variables so that EHFOD 
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predicted drinking, in which case more EHFOD would have been associated with more 

alcohol intake. In either case, one must practice caution in the interpretation of such 

associations with respect to our third variable: there is not necessarily anything inherent in the 

lower educated or lower SES per se that is responsible for this stronger association. Rather, it 

appears that more extreme drinkers are disproportionately located within the lower 

educational or lower SES groups, and in turn EHFOD is experienced more often amongst 

such extreme drinkers (27).  

Furthermore, it is worth noting that Denmark is a country known as having a “wet 

drinking culture” (26) where alcohol is thoroughly integrated into social life and attitudes 

towards drinking are quite liberal (32). Moreover, as a Nordic country, Denmark has a strong 

welfare state which is aimed at helping reduce the greatest social gaps through the 

longstanding practice of minimum income transfers (33). Therefore, it would be interesting to 

replicate the present study in other countries where education or income differences are 

broader and where alcohol consumption is not as integrated into all aspects of social life.  

In conclusion, experiencing harassment and harm/damage was positively associated 

with all drinking indicators. Models stratified by educational level revealed that the strength 

of the association between experienced harassment and one’s own drinking increased with 

decreasing educational level. People with low education did not have a higher prevalence of 

risky drinking behavior nor did they experience more harm from others’ drinking compared 

to the higher educated (in the crude analyses). However, due to differing drinking patterns, 

distributions and types of harm experiences, the positive association between harm from 

others’ drinking and one’s own drinking behavior was most pronounced in people with lower 

education. In order to help prevent risky drinking in the first place, it is important to identify 

all particularly vulnerable at-risk groups – and not only those of low education. Furthermore, 

in order to help those of low education who are experiencing more harm, it is important to 

take into consideration the entire environment of their life circumstances, and not just their 
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drinking behavior (34). Finally, the high prevalence of EHFOD in Denmark could be 

introduced in alcohol policy discussions as an argument to foster support for stricter policies 

in the general population.  

 

Acknowledgements 

Initial funding for the original research project was supported by a grant from the Aarhus 

University Research Foundation (AUFF) under its AU Ideas Program. We would like to 

thank the two anonymous reviewers for their constructive comments.  

  



17 
 

References 

1) Moan IS, Storvoll EE, Sundin E, Lund IO, Bloomfield K, Hope A, Ramstedt M, 

Huhtanen P, Kristjánsson S. Experienced harm from other people's drinking: A comparison 

of Northern European countries. Subst Abuse 2015; 9(Suppl 2): 45-57. doi: 

10.4137/SART.S23504. 

2) Ramstedt M, Sundin E, Moan IS, Storvoll EE, Lund IO, Bloomfield K, Hope A, 

Kristjánsson S, Tigerstedt C. Harm experienced from the heavy drinking of family and 

friends in the general population: A comparative tudy of Six Northern European countries. 

Subst Abuse 2016; 9(Suppl 2): 107-18. doi: 10.4137/SART.S23746.  

3) Seid AK, Grittner U, Greenfield TK, Bloomfield K. To cause harm and to be harmed by 

others: New perspectives on Alcohol's Harms to others. Subst Abuse 2015;(Suppl 2):3-22. 

doi: 10.4137/SART.S23506.  

4) Bloomfield K. Chapter 13: Hvordan alkohol skader andre [How alcohol harms others]. 

in: Becker U, Tolstrup Schurmann J., eds. Alkohol: brug, konsekvenser og behandling 

[Alcohol – Consumption, Consequences and Treatment]. Copenhagen: Munksgaard 2016. 

5) Storvoll EE, Moan IS, Lund IO. Negative consequences of other people's drinking: 

Prevalence, perpetrators and locations. Drug Alcohol Rev 2016; 35(6): 755-762. doi: 

10.1111/dar.12376.  

6) Fillmore KM. The social victims of drinking. Br J Addict. 1985; 80(3): 307–314. 

doi:10.1111/j.1360-0443.1985.tb02544.x 

7) Greenfield TK, Ye Y, Kerr W, Bond J, Rehm J, Giesbrecht N. Externalities from alcohol 

consumption in the 2005 US National Alcohol Survey: implications for policy. Int J 

Environ Res Public Health. 2009; 6(12): 3205–3224. doi:10.3390/ijerph6123205 

8) Clausen T, Martinez P, Towers A, Greenfield T, Kowal P. Alcohol consumption at any 

level increases risk of injury caused by others: Data from the Study on Global AGEing and 

Adult Health. Subst Abuse 2016 22; 9(Suppl 2): 125-32. doi: 10.4137/SART.S23549.  

9) Nayak MB, Patterson D, Wilsnack SC, Karriker-Jaffe KJ, Greenfield TK. Alcohol's 

secondhand harms in the United States: New data on prevalence and risk factors. J Stud 

Alcohol Drugs. 2019; 80(3): 273–281. doi:10.15288/jsad.2019.80.273 



18 
 

10) Kantor GK, Asdigian N. (2002) When women are under the influence. In: Galanter M. 

et al. (eds) Recent Developments in Alcoholism, vol 13. Springer, Boston, MA 

11) Sieving RE, Perry CL, Williams CL. Do friendships change behaviors, or do behaviors 

change friendships? Examining paths of influence in young adolescents' alcohol use. J 

Adolesc Health. 2000 ;26(1): 27–35. doi:10.1016/s1054-139x(99)00056-7 

12) Livingston M, Chikritzhs T, Room R. Changing the density of alcohol outlets to reduce 

alcohol-related problems. Drug Alcohol Rev. 2007; 26(5): 557–566. 

doi:10.1080/09595230701499191 

13) Institute of Alcohol Studies. Alcohol, health inequalities and the harm paradox: why 

some groups face greater problems despite consuming less alcohol 2014. Available: 

http://www.ias.org.uk/uploads/pdf/IAS%20reports/IAS%20report%20Alcohol%20and%20

health%20inequalities%20FULL.pdf (2015, accessed 07/08/2019).  

14) Katikireddi SV, Whitley E, Lewsey J, Gray L, Leyland, AH. Socioeconomic status as 

an effect modifier of alcohol consumption and harm: analysis of linked cohort data. The 

Lancet. Public health 2017, 2(6), e267–e276. doi:10.1016/S2468-2667(17)30078-6 

15) Christensen HN, Diderichsen F, Hvidtfeldt UA, Lange T, Andersen PK, Osler M, 

Andersen I.. Joint effect of alcohol consumption and educational level on alcohol-related 

medical events: A Danish register-based cohort study. Epidemiology 2017, 28(6), 872–

879. doi:10.1097/EDE.0000000000000718 

16) Probst C, Kilian C, Sanchez S, Lange S, Rehm J. The role of alcohol use and drinking 

patterns in socioeconomic inequalities in mortality: A systematic review. Lancet Public 

2020;5(6):e324-e332Health doi: 10.1016/S2468-2667(20)30052-9. 

17) Bloomfield K, Berg-Beckhoff G, Seid AK, Stock C. Area-level relative deprivation 

and alcohol use in Denmark: Is there a relationship? Scand J Public Health 2018; 

11:1403494818 787101.  

18) Bloomfield K, Elmeland K; Villumsen S. Rusmidler i Danmark. Forbrug, holdninger 

og livsstil. Aarhus: Aarhus University, Centre for Alcohol and Drug Research 

http://psy.au.dk/fileadmin/site_files/filer_rusmiddelforskning/dokumenter/rapporter/2013/

Rusmidler_i_Danmark.pdf (2013, accessed 07/08/2019). 

http://www.ias.org.uk/uploads/pdf/IAS%20reports/IAS%20report%20Alcohol%20and%20health%20inequalities%20FULL.pdf
http://www.ias.org.uk/uploads/pdf/IAS%20reports/IAS%20report%20Alcohol%20and%20health%20inequalities%20FULL.pdf
http://psy.au.dk/fileadmin/site_files/filer_rusmiddelforskning/dokumenter/rapporter/2013/Rusmidler_i_Danmark.pdf
http://psy.au.dk/fileadmin/site_files/filer_rusmiddelforskning/dokumenter/rapporter/2013/Rusmidler_i_Danmark.pdf
http://psy.au.dk/fileadmin/site_files/filer_rusmiddelforskning/dokumenter/rapporter/2013/Rusmidler_i_Danmark.pdf
http://psy.au.dk/fileadmin/site_files/filer_rusmiddelforskning/dokumenter/rapporter/2013/Rusmidler_i_Danmark.pdf


19 
 

19) Room R: Stigma, social inequality and alcohol and drug use. Drug and Alcohol Review 

2005; 24: 143-155. 

20) Thompson K, Davis-MacNevin P, Teehan M, Stewart S; Caring Campus Research 

Team.The association between secondhand harms from alcohol and mental health 

outcomes among postsecondary students. J Stud Alcohol Drugs. 2017;78(1):70-78. 

21) Sundhedsstyrelsen. Forbyggelsespakke – Alkohol. 2nd edition. Copenhagen: 

Sundhedsstyrelsen. Elektronisk ISBN: 978-87-7104-974-9. www.sst.dk. (2018, accessed 

07/08/2019). 

22) Babor T, Higgins-Biddle J, Saunders J, Monteiro MG. AUDIT – the alcohol use 

disorders identification test: guidelines for use in primary care (2nd edition). Geneva: 

World Health Organization 2001. 

23) Bloomfield K, Grittner U, Kramer S, Gmel G. (). Social inequalities in alcohol 

consumption and alcohol-related problems in the study countries of the EU concerted 

action: „Gender, culture and alcohol problems: A multi-national study. Alcohol 

Alcoholism 2006; 41:  i26-i36. 

24) Lund IO, Moan IS, Storvoll EE. Harm from others' drinking: How problematic do 

people with and without experience of harm perceive it to be? Int J Drug Policy 2016; 38: 

43-49. doi: 10.1016/j.drugpo.2016.10.016.  

25) Stanesby O, Rankin G, Callinan S. Experience of harm from others' drinking and 

support for stricter alcohol policies: Analysis of the Australian National Drug Strategy 

Household Survey. Int J Drug Policy 2017; 45: 25-32. doi: 10.1016/j.drugpo.2017.05.002.  

26) Bloomfield K, Karlsson T, Grittner U. How do drinking cultures change - or do they? 

A provisional model based on evidence of transitions in Denmark. Drugs: Education, 

Prevention and Policy 2016; 23 (4): 283-292. 

27) Lewer D, Meier P, Beard E, Boniface S, Kaner E. Unravelling the alcohol harm 

paradox: a population-based study of social gradients across very heavy drinking 

thresholds. BMC Public Health 2016; 16: 599. doi: 10.1186/s12889-016-3265-9. 

http://www.sst.dk/


20 
 

28) Van Oers JA, Bongers IM, van de Goor LA, Garretsen HF. Alcohol consumption, 

alcohol-related problems, problem drinking, and socioeconomic status. Alcohol Alcohol. 

1999; 34(1): 78-88. 

29) Beard E, Brown J, West R, Angus C, Brennan A, Holmes J, Kaner E, Meier P, Michie 

S. Deconstructing the Alcohol Harm Paradox: A population based survey of adults in 

England. PLoS One 2016 28;11(9):e0160666. doi: 10.1371/journal.pone.0160666.  

30) Bloomfield K, Grittner U, Rasmussen HB, Petersen HC. Socio-demographic correlates 

of alcohol consumption in the Danish general population. Scand J Public Health 2008; 

36(6): 580-8. doi: 10.1177/1403494808089648. 

31) Hart E, Burns S. The relationship between alcohol consumption and related harm 

among young university students. Health Promot J Austr. 2016; 27(1): 15-20. doi: 

10.1071/HE15086. 

32) Elmeland K, Villumsen S. Changes in Danish public attitudes and norms regarding 

alcohol consumption and alcohol policy, 1985–2011. Nord Stud of Alcoh Drug 2013; 

30(6): 525-538. 

33) Anker J, Lindén J, Hauge Wegner M, Holch JC. Overview and analysis minimum 

income schemes in Denmark. A Study of National Policies. 

https://ec.europa.eu/social/home.jsp, (2009, accessed 07/08/2019).34) Bloomfield K. 

Understanding the Alcohol-Harm Paradox: What next? Lancet Public Health 

2020;5(6):e300-e301 doi: 10.1016/S2468-2667(20)30119-5. 

 

 

 

 

https://ec.europa.eu/social/home.jsp


21 
 

 Table 1. Characteristics of the study population description (n=4,849) 
 Men  Women  Total 
 % n %      n %        n 
Age:         
15-29 23.7 546  19.8 504  21.7 1050 
30-44 25.1 578  26.8 681  26.0 1259 
45-64 33.7 776  37.8 962  35.8 1738 
65- 17.6 405  16.5 397  16.5 802 
Income         
<100,000 16.6 382  17.8 452  17.2 834 
100,000-199,999 17.6 405  23.2 589  20.5 994 
200,000-299,999  16.2 374  24.9 634  20.8 1008 
300,000-399,999 19.1 440  21.0 534  20.1 974 
≥400,000 30.5 704  13.2 335  21.4 1039 
Education         
Low 22.5 519  20.8 529  21.6 1048 
Middle 50.3 1160  42.7 1086  46.3 2246 
High 27.2 626  36.5 929  32.7 1555 
Employment status         
Employed 57.2 1319  51.9 1320  54.4 2639 
Student/apprentice 12.6 291  13.0 331  12.8 622 
Pensioner 21.3 490  23.6 600  22.5 1090 
Unemployed 2.5 57  3.1 80  2.8 137 
Other  6.4 148  8.4 213  7.4 361 
Urbanity         
> 100,000 inhabitants 27.4 629  31.1 788  29.3 1417 
5,000 to 100,000 33.9 778  32.4 819  33.1 1597 
< 5,000 38.8 890  36.5 925  37.6 1815 
Partnership         
Living with partner 72.6 1675  71.2 1812  71.9 3486 
Children         
Having children < 18 31.8 734  33.0 839  32.4 1573 
Low risk drinking limit*         
0 g alcohol per day 5.2 120  7.7 196  6.5 316 
< 12g g alcohol per day 49.8 1149  71.4 1817  61.2 2966 
12-24 g alcohol per day 23.6 543  14.5 369  18.8 912 
>24 g alcohol per day 21.4 493  6.4 162  13.5 655 
Binge drinking (> 5 units/day)**         
No binge drinking 18.0 409  38.8 973  28.9 1382 
< once a month 40.5 922  38.5 966  39.5 1888 
> once a month or more 41.5 945  22.7 568  31.6 1513 
AUDIT-score (8+ points)         
“Risky drinking pattern” 36.6 844  18.7 476  27.2 1320 

* Cut-points for nationally recommended low risk alcohol consumption per day (males: 
24g/day, females 12g/day) 
** 66 additional missing values for binge drinking 
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Table 2. Percentages of reported harms related to others’ drinking in past 12 months, total and by educational level and by sex 

 
 
During the past 12 months, has it ever 
happened that you have: 

  Men     Women   
Low 
education 
% (n) 

Middle 
education 
% (n) 

High 
education 
% (n) 

Total 
 
% (n) 

Chi-
square 
p-value 

Low 
education 
% (n) 

Middle 
education 
% (n) 

High 
education 
% (n) 

Total 
 
% (n) 

Chi-
square 
p-value 

Nuisance:           
been kept awake at night by drunk person? 17.7 (92) 24.8 (288) 31.2 (195) 25.0 (575) <0.0001 21.9 (116) 25.5 (277) 28.4 (264) 25.8 (657) 0.02 

been afraid of a drunk person on the street or 
in another public place?? 

9.8 (51) 8.9 (103) 9.1 (57) 9.2 (211) 0.82 21.4 (113) 16.3 (177) 17.2 (159) 17.7 (449) 0.04 

Overall - nuisance 24.3 (126) 29.7 (344) 35.0 (219) 29.9 (689) 0.0004 35.9 (190) 33.3 (362) 37.1 (345) 35.3 (987) 0.19 

Harassment:           
been harassed or bothered by a drunk person 
on the street or in some other public place? 

26.4 (137) 27.6 (320) 23.2 (145) 26.1 (602) 0.13 24.8 (131) 23.7 (257) 23.5 (118) 23.8 (606) 0.84 

been harassed or bothered by a drunk person at 
a party or some other private setting? 

17.9 (93) 13.6 (158) 10.9 (68) 13.8 (319) 0.003 12.3 (65) 12.3 (133) 12.1 (112) 12.2 (310) 0.99 

been insulted by something a drunk person said 
to you? 

25.4 (132) 23.2 (269) 18.4 (115) 22.4 (516) 0.01 17.8 (94) 19.4 (211) 17.0 (158) 18.2 (463) 0.36 

Overall - harassment 34.9 (181) 36.8 (427) 32.4 (203) 35.2 (811) 0.18 32.0 (169) 32.3 (351) 33.4 (310) 32.6 (830) 0.82 

Harm/damage:           
had clothes, items, or other belongings ruined 
by a drunk person? 

8.9 (46) 5.2 (60) 3.8 (24) 5.6 (130) 0.0007 4.7 (25) 3.9 (42) 1.8 (17) 3.3 (84) 0.005 

been physically harmed by a drunk person? 5.8 (30) 3.7 (43) 1.3 (18) 3.5 (81) 0.0002 1.7 (6) 1.5 (16) 0.5 (5) 1.2 (30) 0.07 

been involved in a traffic accident with a 
drunken driver  

- - - 0.7 (17) 0.02 - - - 0.6 (15)  0.07 

Overall – harm/damage 12.9 (67) 7.5 (87) 4.9 (31) 8.0 (185) <0.0001 6.6 (35) 5.3 (57) 2.8 (26) 4.6 (118) 0.002 

- too small numbers to be shown 
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 Table 3. Multiple logistic regressions for alcohol consumption*, risky drinking behavior 
(AUDIT)**, and binge drinking*** on NUISANCE in men and women, stratified by educational 
level. 

Nuisance experience in 
last year  

OVERALL LOW 
EDUCATION 

MIDDLE 
EDCUATION 

HIGH 
EDUCATION 

OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

MEN         

Alcohol 
consump-
tion* 

No alcohol  0.74 0.46-1.17 1.18 0.54-2.58 0.67 0.33-1.36 0.39 0.11-1.37 
< 12 g/day 1 ref 1 ref 1 ref 1 ref 
< 24 g/day 1.01 0.80-1.29 1.25 0.68-2.30 0.82 0.58-1.16 1.16 0.75-1.78 
> 24 g/day 1.12 0.87-1.43 1.26 0.73-2.15 0.98 0.69-1.42 0.94 0.57-1.54 

Risky 
drinking 
behavior** 

No  1 ref 1 ref 1 ref 1 ref 
yes 1.29 1.05-1.58 1.27 0.80-2.00 1.21 0.90-1.64 1.19 0.82-1.75 

Binge 
drinking*** 

No binge 
drinking 

1 ref 1 ref 1 ref 1 ref 

< once a 
month 

0.93 0.69-1.25 1.06 0.54-2.07 0.93 0.61-1.42 0.82 0.47-1.45 

> once a 
month 

1.10 0.83-1.48 1.08 0.54-2.01 0.98 0.64-1.51 1.27 0.73-2.23 

WOMEN          
Alcohol 
consump-
tion* 

No alcohol  0.96 0.68-1.36 0.89 0.49-1.63 1.06 0.62-1.81 0.93 0.41-2.08 
< 12 g/day 1 ref 1 ref 1 ref 1 ref 

< 24 g/day 1.22 0.95-1.58 0.83 0.45-1.54 1.39 0.93-2.07 1.29 0.85-1.95 
> 24 g/day 1.13 0.78-1.63 1.38 0.64-2.98 1.37 0.81-2.33 0.71 0.32-1.55 

Risky 
drinking 
behavior** 

No  1 ref 1 ref 1 ref 1 ref 
yes 1.23 0.97-1.56 0.92 0.54-1.55 1.46 1.01-2.10 1.24 0.83-1.86 

Binge 
drinking*** 

No binge 
drinking 

1 ref 1 ref 1 ref 1 ref 

< once a 
month 

0.99 0.81-1.24 1.25 0.73-2.12 1.01 0.72-1.41 0.91 0.65-1.26 

> once a 
month 

0.85 0.65-1.10 0.84 0.48-1.46 0.92 0.61-1.38 0.79 0.51-1.23 

All models are adjusted for employment status, urban or rural area, income, living with partner and 
children under 18 years, age and age squared; significant results are marked bold. 
* g ethanol per day in categories 
** 8+ points on the AUDIT screener 
***5+ drinks on an occasion once per month or more often 
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Table 4. Multiple logistic regressions for alcohol consumption*, for risky drinking behavior 
(AUDIT)**, and binge drinking*** on HARASSMENT in men and women, stratified by 
educational level. 

Harassment experience in 
the last year 

OVERALL LOW 
EDUCATION 

MIDDLE 
EDCUATION 

HIGH 
EDUCATION 

OR 95% CI OR 95% CI OR 95% CI OR 95% CI 
MEN         

Alcohol 
consump-
tion* 

No alcohol  0.59 0.37-0.96 0.45 0.19-1.04 0.86 0.42-1.76 0.59 0.17-2.12 
< 12 g/day 1 ref 1 ref 1 Ref 1 ref 
< 24 g/day 1.50 1.81-1.90 1.93 1.08-3.45 1.22 0.86-1.73 1.54 1.01-2.36 
> 24 g/day 1.81 1.41-2.32 3.49 2.04-5.97 1.60 1.10-2.30 1.05 0.64-1.74 

Risky 
drinking 
behavior** 

No  1 ref 1 ref 1 Ref 1 ref 
yes 2.18 1.78-2.66 5.50 3.49-8.65 1.70 1.27-2.30 1.42 0.98-2.07 

Binge 
drinking*** 

No binge 
drinking 

1 ref 1 ref 1 Ref 1 ref 

< once a 
month 

1.37 1.01-1.87 1.10 0.55-2.22 1.16 0.75-1.80 1.74 0.96-3.17 

> once a 
month 

2.15 1.59-2.91 4.25 2.26-7.99 1.52 0.98-2.37 1.94 1.06-3.55 

WOMEN          
Alcohol 
consump-
tion* 

No alcohol  0.56 0.37-0.83 0.31 0.15-0.66 0.56 0.29-1.05 1.35 0.60-3.05 
< 12 g/day 1 ref 1 ref 1 Ref 1 ref 

< 24 g/day 1.41 1.08-1.85 1.98 1.04-3.81 1.50 0.97-2.32 1.15 0.75-1.76 
> 24 g/day 1.98 1.34-2.91 2.68 1.17-6.13 2.31 1.30-4.10 1.32 0.61-2.83 

Risky 
drinking 
behavior** 

No  1 ref 1 ref 1 Ref 1 ref 
yes 2.19 1.72-2.78 2.71 1.60-4.60 2.84 1.94-4.14 1.33 0.88-2.01 

Binge 
drinking*** 

No binge 
drinking 

1 ref 1 ref 1 Ref 1 ref 

< once a 
month 

1.05 0.84-1.32 1.95 1.08-3.52 1.03 0.72-1.49 0.90 0.64-1.26 

> once a 
month 

1.82 1.40-2.36 3.59 2.02-6.39 1.70 1.12-2.57 1.38 0.89-2.15 

All models are adjusted for employment status, urban or rural area, income, living with partner and 
children under 18 years, age and age squared; significant results are marked bold. 
* g ethanol per day in categories 
** 8+ points on the AUDIT screener 
***5+ drinks on an occasion once per month or more often 
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Table 5. Multiple logistic regressions for alcohol consumption*, for risky drinking behavior 
(AUDIT)**, and binge drinking*** on HARM/DAMAGE in men and women, stratified by 
educational level. 

Harm/damage experience in 
last year 

OVERALL LOW 
EDUCATION 

MIDDLE 
EDCUATION 

HIGH EDUCATION 

OR 95% CI OR 95% CI OR 95% CI OR 95% CI 
MEN         

Alcohol 
consump-
tion* 

No alcohol  0.86 0.34-2.14 0.86 0.23-3.19 0.74 0.16-3.34 4.61 0.49-43.14 
< 12 g/day 1 ref 1 ref 1 ref 1  
< 24 g/day 2.20 1.41-3.44 3.86 1.73-8.62 1.02 0.51-2.02 4.42 1.60-12.22 
> 24 g/day 4.63 3.11-6.89 5.93 2.91-12.10 3.09 1.77-5.37 7.34 2.57-20.97 

Risky 
drinking 
behavior** 

No  1 ref 1 ref 1 ref 1 ref 
yes 3.59 2.48-5.18 5.52 2.79-10.92 2.73 1.59-4.68 2.80 1.26-6.24 

Binge 
drinking*** 

No binge 
drinking 

1 ref 1 ref 1 ref 1 ref 

< once a 
month 

1.09 0.54-2.16 1.99 0.49-7.89 0.97 0.38-2.44 0.34 0.07-1.58 

> once a 
month 

2.93 1.58-5.41 6.48 1.90-22.08 1.62 0.68-3.86 1.95 0.54-6.98 

WOMEN          
Alcohol 
consump-
tion* 

No alcohol  0.91 0.42-1.97 0.71 0.20-2.57 1.50 0.54-4.19 -  
< 12 g/day 1 ref 1 ref 1 ref -  

< 24 g/day 1.21 0.71-2.07 1.10 0.41-2.95 1.09 0.48-2.46 -  
> 24 g/day 1.96 1.06-3.63 1.91 0.62-5.82 2.16 0.95-4.88 -  

Risky 
drinking 
behavior** 

No  1 ref 1 ref 1 ref 1 ref 
yes 2.26 1.47-3.46 3.01 1.36-6.63 1.49 0.77-2.90 2.59 1.09-6.17 

Binge 
drinking*** 

No binge 
drinking 

1 ref 1 ref 1 ref 1 ref 

< once a 
month 

1.19 0.67-2.13 1.50 0.44-5.06 0.61 0.26-1.39 7.93 1.03-61.30 

> once a 
month 

2.00 1.15-3.48 2.50 0.85-7.32 0.92 0.43-1.98 14.04 1.76-111.99 

All models are only adjusted employment status, urban or rural area, income, living with partner 
and children under 18 years, age and age squared; significant results are marked bold. 
* g ethanol per day in categories 
** 8+ points on the AUDIT screener 
***5+ drinks on an occasion once per month or more often 

- Too small numbers to calculate an OR 


