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Introduction 

Research on relative area deprivation and health risk behaviour has generally demonstrated that 

greater deprivation is related to poorer health behaviours and poorer mental health [1], but 

results specifically on relative area deprivation and alcohol use and abuse have been equivocal. 

The lack of consistent findings for alcohol use could be due to differing definitions of deprivation, 

measures of use and misuse, and methods of analysis. Additionally, the concept of relative 

deprivation can be culturally- or societally-specific, and thus results in one country may not be 

translatable to another [2]. Furthermore, most research has been conducted in North America, 

Australasia and limited parts of Europe [1]. 

Relative deprivation research has been modest in the Nordic countries. However, it is an 

appropriate concept to examine in strong welfare states, such as those in the Nordic region, 

because these countries are assumed to have particularly low socioeconomic inequalities. For 

example, according to the U.S. Central Intelligence Agency’s (CIA) list of Gini scores in 145 nations 

(where the higher the rank, the lower the Gini score and the lesser the income inequality in that 

country), the five Nordic countries are all found within positions 130 and 143; in contrast, the USA 

stands at position 43 [3].  

Recent research on deprivation and health includes a comprehensive review of studies on 

deprived neighbourhoods and health risk behaviour.  Amongst the 22 studies published between 

1996 and 2014, and reviewed in the article by Algren et al.[4] , were seven that examined alcohol 

use. Most of these reported non-significant results, yet two studies reported positive 

relationships, and another found a negative association. Furthermore, a US national study found 

a significant positive association between neighbourhood deprivation and consuming 5+ drinks 

“almost every day” [5]. Using census output areas, a recent British study supported the 

deprivation hypothesis by showing that the most deprived neighbourhoods had a greater 



3  

likelihood to include inhabitants consuming more than eight units on any day in the last week, 

especially for young men [6]. However, a Dutch study found that the prevalence of both chronic 

and episodic heavy drinking was lower in deprived neighbourhoods and that the ethnicity of 

residents largely explained these results [7].  In another review, this time of studies from 1973 to 

2007 focusing on substance use and area-level disadvantage, Karriker-Jaffe’s main conclusion was 

that there was strong evidence of geography being associated with alcohol use; however, there 

was only partial support for the deprivation hypothesis [8]. Additional recent research includes a 

Canadian multilevel study, which found that men living in neighbourhoods with greater material 

deprivation were more likely to consume more drinks per week than men in less deprived 

neighbourhoods [9]. Similar results were found in a Brazilian study of São Paulo where 

respondents living in neighbourhoods of medium to high deprivation were more likely to be 

frequent heavy drinkers [10]. 

 

Since publication of the  UK Black Report [11], composite deprivation indices have been 

developed to describe the socioeconomic profile of inhabitants in defined area units, such as 

municipalities or census districts. The most well-known of these are the Townsend index , the 

Carstairs index [12], the Jarman index [13] and the more recent English Indices of Deprivation 

[11], but they have not received the same attention in the Nordic countries. To our knowledge, 

there are only two Nordic-based indices that have received international peer-review. One is the 

Swedish underprivileged area score [14], developed in the 1990s to help allocate health care 

services. The other is the instrument that Meijer et al [2] constructed and validated for use in 

Danish research. The Danish Deprivation Index (DANDEX), which took inspiration from the 

classical Townsend instrument, consists of two components: one that generally represents 

housing conditions, and a second that reflects socioeconomic position. The instrument 

performed well in comparison to the Townsend index, and has the advantage of encompassing 

two components of relative deprivation, thus having the flexibility of reflecting differing types of 
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relative disadvantage. 

However, aside from the original publication, which validated the DANDEX, the instrument has 

not been applied to investigate any other Danish health issues, nor has it been further examined 

methodologically. Moreover, there have been no studies in Denmark that have examined the 

influence of area-level deprivation on alcohol use. Therefore, the current study has the following 

two main goals. Based on both national survey and registry data, the study aims:  

(1) to further examine the nature and existence of area-level deprivation among a 

nationally representative survey sample of the Danish general population, and  

(2) to determine whether a relationship exists between area-level deprivation and alcohol 

consumption and hazardous use in the survey sample. 

 

Methods 

Survey sample 

The main data used in the study are the 2011 Danish national alcohol and drug survey conducted 

by Statistics Denmark for the Centre for Alcohol and Drug Research. Sampling was based on a 

random selection of residents via the Danish central person registration (CPR) number. Mode of 

administration was split: first internet, then telephone. Potential respondents received a postal 

letter inviting them to complete the questionnaire online. If respondents had not answered within 

10 days, they were contacted by telephone and interviewed. The final sample consisted of 5133 

respondents representing a response rate of 64%. After removing all respondents with missing 

values, the final sample for the present study consisted of 4682 cases. These cases deviated from 

the full sample with respect to gender, age, employment and urbanicity. However, since these 

cases represented only eight percent of the full sample, we expected that such deviations have 

not biased our overall results. 

Survey variables 
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Mean alcohol consumption was measured with beverage-specific quantity-frequency questions 

posed in the survey questionnaire. Alcohol volume (per day) is the sum of beverage-specific 

volume measures for beer, wine, strong wine, spirits and ‘alcopops’. Frequency questions for each 

beverage type had the following response categories: ‘every day or nearly every day’, ‘4–5 times a 

week’, ‘2–3 times a week’, ‘approximately once a week’, ‘2–3 times a month’, approximately once 

a month’, ‘a few times during the last 12 months’, ‘once in the last 12 months’ and ‘never’. This 

type of measurement is described in detail in Bloomfield et al [15]. 

The Alcohol Use Disorder Identification Test (AUDIT) measures hazardous alcohol consumption 

[16] and consists of 10 items asking about drinking patterns, signs of dependence and alcohol-

related problems. Questions could be answered with the frequency categories: “never”, “less 

than monthly”, “monthly”, “weekly”, and “daily or almost daily”. A total score was constructed by 

summing responses to all items. We used coding recommended by the Test authors with a cut-

point of eight or more, defined as where “advice about critical alcohol consumption habits is 

recommended” (p. 22).  

Area-level relative deprivation 

Meijer et al [2] developed the DANDEX with methods similar to those employed for traditional 

indices of relative deprivation . The DANDEX was constructed for the 2119 parishes in Denmark, 

units which are smaller than municipalities, to better capture the geographical variation in area-

level relative deprivation. The index consists of two components: one based on items mainly 

related to housing conditions, and a second based on items related to socioeconomic status (SES). 

Items of the so-called “housing deprivation component” include: proportion of households 

without a car, proportion of households living in a rented dwelling, proportion of individuals 

receiving unemployment benefits, proportion of individuals living alone with children, and 

proportion of individuals with a criminal record. This component correlates highly with the 

Townsend index (r = 0.88) [2]. The “socioeconomic deprivation component” consists of the 

variables: proportion of individuals with basic education, proportion of individuals with low 
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disposable income, and proportion of individuals with manual professions. Based on scores of 

these two components, parishes were sorted into quintiles ranked from “relatively very deprived” 

up to “relatively very affluent”. Meijer et al [2] have made available as a public use file the full 

data set of original DANDEX values (Supplementary Table F) based on 2006 data from Statistics 

Denmark. 

Individual control variables 

Personal annual income was categorised into three groups: the lower category consisted of 

earning 199,999 Danish kroner (kr.) or less, earning between 200,000-399,999 kr. as the middle 

group,  and the upper category consisted of 400,000 kr. or more. Also, education was divided 

into three groupings: basic schooling (low), upper secondary and vocational (middle) and post- 

secondary (high). Employment status consisted of five categories: employed and self-employed, 

student, pensioner, unemployed and other including homemaker. Statistics Denmark provided a 

variable indicating the degree of urbanicity, categorised into three sizes of communities that 

respondents resided in: less than 5,000 inhabitants, between 5,000 to 100,000 residents, and 

over 100,000 residents. Respondent age was entered as both continuous and squared variables. 

Gender was treated as a dichotomous variable. 

Statistical methods 

Analyses were conducted with SAS software, version 9 [17]. For descriptive purposes 

percentages, means, standard deviations, medians, and chi-square tests were calculated. We 

applied multilevel linear regression to model the relationship between area deprivation and 

the outcome of log-transformed mean alcohol volume per day. Additionally, we conducted 

multilevel logistic regression to analyse the association between area deprivation and 

hazardous drinking (based on the AUDIT cut-off). In total, we considered the level of 1,013 

parishes as random effects. Intercept-only models were used to estimate the intra-class 

correlation coefficient (ICC) for the degree of correlation between each alcohol indicator within 

the parishes. The ICC for log-transformed mean alcohol within parishes was 0.015 (linear 
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regression) and 0.014 for the AUDIT hazardous drinking cut-off (logistic regression). Since the 

ICC values were very low, the multilevel modelling revealed results similar to the multiple 

linear or logistic regressions. However, to help explain the clustered structure of the DANDEX, 

as well as for conceptual consistency, we chose to conduct the multilevel analysis. Regressions 

were adjusted for income, education, employment status, age, urbanicity, living with a partner 

and living with children under age of 18 years. 

 

Results 

Table 1 displays the study variables. Most respondents were middle-aged. A gender difference is 

apparent regarding higher income levels, where more men fell into the higher income groups, but 

there is a slightly higher proportion of women of higher education. Employment status is fairly 

evenly distributed by gender, with more than half of respondents reporting to be employed. The 

same is true for the distribution of housing type across gender, with the highest proportions living 

in family houses followed by apartments. A similar pattern exists for housing ownership with most 

owning residential property, followed by rented housing. Regarding the DANDEX components, most 

respondents fell into the “most deprived” category for the housing component; on the other hand, 

the largest proportion of respondents fell into the most “affluent” category on the socioeconomic 

component. For urbanicity, a slight majority of both genders lived in towns/areas of less than 5,000 

inhabitants. For both genders nearly three-quarters of respondents lived with a partner and a third 

of all respondents lived with children under 18 years.  

Table 1 here 

Tables 2a and 2b present the gender-specific distribution of DANDEX scores by housing type, 

housing ownership, and urbanicity of residence, in addition to respondents’ own education and 

income. Quintiles of the area deprivation scores are based on the distribution of all parishes in 

Denmark. Regarding housing variables for both components and both genders, the majority at 
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either end of the quintiles was those living in houses and as property owners.  

Urbanicity showed differences across components and genders. Amongst men and on the 

housing component, the majority of the very affluent lived in villages (less than 5,000 residents), 

while the majority of the “deprived” lived in urban areas. Amongst women, the majority of the 

very affluent and very “deprived” lived in villages. On the SES component, men and women 

showed the same pattern: the majority of the very affluent lived in cities, while the majority of 

the deprived lived in villages.   

Regarding education, both men and women showed the same patterns on the housing 

component, with the majority in each quintile having middle schooling. On the SES component, 

distributions differed. For income, men with middle earnings composed the majority at both ends 

of the housing component, but amongst women such a pattern was not significant. At each end 

of the SES component, both genders had majorities in the middle-income group.  

Tables 2a and 2b here 

The first row of Table 3 reports the basic mean alcohol consumption and proportion of hazardous 

drinking by gender: men drink about twice the amount on average per day as women and the 

proportion of male hazardous drinkers is twice that of female hazardous drinkers. Then, the 

distribution of mean (and median) alcohol consumption and the AUDIT hazardous drinking score 

is displayed by quintiles for both components of the DANDEX.  There is a positive trend in the 

prevalence of hazardous drinking with increased housing deprivation amongst men. For women, 

this relationship appears to be u-shaped across the quintiles with the very affluent and very 

deprived parishes having the highest prevalence of risky drinking. With respect to the 

socioeconomic component, there is a significantly positive trend for increasing mean 

consumption with increasing affluence (decreasing deprivation) across the parish quintiles for 

both men and women.  

Table 3 here 
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Table 4 reports the gender-specific results of multilevel linear regression where mean logged 

alcohol is regressed on each of the components of the DANDEX separately and together in the 

final model. After controlling for individual-level indicators of SES, as well as background 

covariates, none of the quintiles of the housing component was significant for men, while only 

the very deprived quintile of the SES component proved to be significantly and negatively related 

to mean consumption. This remained significant in the full model. Amongst women, nothing 

proved significant after adjustment for individual level variables.  

However, the individual income and education variables were strongly associated with alcohol 

consumption for both genders, indicating that, on the individual level, both highly educated men 

and women drank more alcohol than the less educated. Moreover, women with high income 

drank more than their counterparts with low income. Employment status was only significantly 

related to mean consumption amongst women. The same employment categories proved 

significant across the three regressions: pensioners and “others” were less likely to drink as much 

the employed, while students and apprentices were more likely to drink more alcohol. 

Table 4 here 

Table 5 presents results of gender-specific logistic regressions where the AUDIT cut-off is 

regressed on the individual DANDEX components as well as together in the final model. We 

found no significant associations between the DANDEX and the AUDIT cut-off for men. Women in 

the “deprived” quintile of the housing component had a 44% reduced odds of being at risk for 

hazardous drinking in comparison to women in the very affluent quintile. This relationship 

persisted in the full regression model.  With regard to the individual socioeconomic variables, 

only higher education was positively related to hazardous drinking in men. Regarding 

employment status amongst women, only students and apprentices were significantly more 

likely to engage in hazardous drinking as the employed were, while those who were retired were 

less likely to do so. 
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Table 5 here 

Discussion 

This study has used the recently developed Danish deprivation index, the DANDEX, to investigate 

whether area-level relative deprivation in Denmark is related to individual alcohol consumption 

and hazardous alcohol use in the general population. In doing so we examined simultaneously the 

performance of the DANDEX. This task was filled with challenges on two grounds. The first is that 

previous research has demonstrated that on the individual level, classical measures of individual 

SES have not been shown to be strongly related to alcohol use in Denmark [18]. Secondly, social 

and economic inequalities in general are not substantial in Denmark or elsewhere in the Nordic 

regions. However, for these reasons we sought to investigate whether aggregate-level measures 

of SES and relative deprivation might produce a different result.  

In our full multilevel models, we found that only men who lived in parishes labelled as “very 

deprived” on the socioeconomic component consumed less alcohol than men living in parishes 

labelled as “very affluent”. Regarding hazardous drinking as measured by the AUDIT, a lower 

proportion of women who lived in parishes labelled as “deprived” on the housing component 

drank in a hazardous manner than did women living in parishes labelled as “very affluent”. 

Although the intra-class correlations did not indicate the necessity for these multi-level analyses, 

we proceeded on conceptual grounds to render our results more comparable to previous 

research. The fact that both men and women in relatively more deprived parishes tended to drink 

less and were also less likely to engage in risky drinking may raise the question of the ethnic 

composition of these parishes. It could be hypothesised that a significant proportion of those 

living in more deprived parishes are immigrants from countries with large Muslim non-drinking 

populations. This could be a possible explanation for decreased drinking, if indeed there were 

sufficient Muslim immigrants residing there. Unfortunately, we found no studies addressing this 

topic; furthermore, it is out of the scope of the present study to purchase and analyse the 
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relevant registry data.  

However, after controlling for aggregate level indicators, we also found that a number of 

individual-level socio-economic covariates were significantly related to both mean alcohol 

consumption and risky/hazardous drinking.  On the individual level, those who were economically 

better off consumed more alcohol. Additionally, better-educated men were more likely to drink in 

a hazardous manner. These significant findings could be due to the larger sample size available to 

us in the current analysis than in previous work. Interestingly, we also found that on the individual 

level, particular employment categories were significantly related to overall consumption and 

hazardous drinking amongst women. The current results also agree with previous research by 

Osler et al [19], who found that parish-level income inequality was not related to all-cause 

mortality, yet individual-level income was. Although all-cause mortality and alcohol consumption 

are two different health outcomes, it is worth noting the similarity in the pattern of results with 

regard to individual- and aggregate-level SES indicators. Such results could indicate that, for the 

most part, Nordic welfare state provisions tend to buffer against any strong effects of area-level 

relative deprivation.  

 

Measures of area-level relative deprivation are difficult to construct, and especially to develop in 

such a way as to be valid for the country or countries in question [20]. Fortunately, we were able 

to employ the recently developed measure of aggregate-level relative deprivation that Meijer et 

al [2]specifically developed for use in Denmark. The DANDEX was also validated during its 

construction and was shown to be able to discriminate amongst Danish parishes with respect to 

all-cause mortality. It also correlated highly with the classical Townsend index (r = 0.88). However, 

that original study only examined all-cause mortality, and did not consider individual-level health 

risk behavioural indicators, such as alcohol use, smoking, diet and exercise, as dependent 

variables. Such indicators may have demonstrated other sorts of outcomes, such as we have seen 
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in the present study.  

Although Meijer et al [2] could establish the validity of the DANDEX in relation to the Townsend 

Index, the current results raise further questions. In particular, a large portion of the current study 

sample was categorised as “very deprived” on the housing component, which points to two issues 

to consider. First, there could exist some information bias in the current study sample. Unlike 

Meijer et al [2], who had analysed registry data on the entire country, we relied on a national 

survey sample, which, due to incomplete information on education, income and the deprivation 

variables, had about eight percent fewer cases available. However, by our estimates, the 

magnitude of this error should be minimal. 

The second issue is the question of what the housing component truly represents regarding 

“deprivation” in Denmark. Meijer et al [2] found that size of residential area functioned as an 

effect modifier in their analyses. That is, both the housing component (and Townsend Index) 

varied by population density of Danish parishes. As we saw in Tables 2a and 2b, only the housing 

component varied by urbanicity. This makes sense if we revisit the constituent variables of the 

housing component (e.g., car ownership, rented housing). Thus, some could argue that the 

housing component clearly is not a sign of real deprivation, but rather an indicator of lifestyle 

choice; i.e., it reflects people who choose to live on the countryside versus those who live in larger 

cities. This could be partly true, for it is also quite clear that a car is essential to everyday life in 

rural Denmark, but it is not necessary in large cities where public transportation is available. 

Nonetheless, the housing component could still represent a degree of actual relative deprivation 

in Denmark. For example, those living in small villages who have no car to travel to clinics and 

hospitals, are indeed at a disadvantage. Big city residents, however, manage very well to visit 

doctors or hospitals without a car, and clearly are not “deprived” in the same way. 

Two recent publications that have examined drug use and area-level deprivation in Sweden offer 

further context for the results of the current study. Sariaslan et al [21] investigated 
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neighbourhood deprivation, adolescent violent criminality and substance misuse in Stockholm. In 

addition to reporting similarly a low ICC value for their multilevel analyses, these researchers 

found no significant neighbourhood effect after controlling for individual level familial variables. 

They also refer to the influence that the Nordic welfare state can have to “actively diminish social 

inequalities” (p. 1064).  On the other hand, Kendler et al [22]  found a positive relationship 

between neighbourhood deprivation and drug abuse in a Swedish “co-relative control” study. 

Although the results were significant, these authors could not rule out that self-selection could be 

an alternative explanation to a causal relationship.  

For reasons stemming from earlier as well as the present work, further studies are clearly 

needed. We would propose that the DANDEX be a point of departure for any new Danish 

research. It should receive further testing and eventual improvement to clarify such issues as 

those found with the housing component, or it could serve as a benchmark for new instruments. 

On a theoretical level, there is considerable need for a thorough discussion of what constitutes 

deprivation in the Nordic countries, which are all strong welfare states, perhaps including more 

work from social science fields outside public health.[23] [24].  

We also recognise other shortcomings for which alcohol survey research is well known. These 

include possible underreporting of alcohol use. Furthermore, our research is cross-sectional which 

restricts any interpretations of causality. Additionally, data for the DANDEX were extracted from 

Statistics Denmark in 2006, five years before the collection of the survey data. However, we 

believe that the structure of the parishes will not have changed drastically within this period, and, 

from the standpoint of logical argumentation, it is preferable that measurement of the exposure 

variable (i.e., the aggregate data) precede the dependent variable (i.e., the survey data). 

In conclusion, this paper represents an initial examination in Denmark of the relationship 

between area-level relative social inequalities and drinking in the general population. A series of 

thorny theoretical and methodological challenges remains to be addressed in order to fully 
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determine how area-level relative deprivation might function and exist in a society with not only 

a strong welfare system, but a strong drinking tradition as well.  
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Table 1. Characteristics of the study population description (n=4682). 

variable men women total  
 % n % n % n 

Age:       
15-29 23.4 523 19.4 475 21.3 998 
30-44 25.0 558 26.9 658 26.0 1216 
45-64 33.7 752 38.0 932 36.0 1684 
65- 17.8 398 15.8 386 16.7 784 
Income       
Lower income 16.4 365 17.3 423 16.8 788 
Middle income 52.6 1173 69.4 1702 61.4 2825 
High income 31.1 693 13.3 326 21.8 1019 
Education       
Low 22.5 501 20.9 511 21.6 1012 
Middle 49.9 1113 42.6 1044 46.1 2157 
High 27.7 617 36.6 896 32.3 1513 
Employment status       
Employed 57.1 1274 52.3 1281 54.6 2555 
Student/apprentice 12.6 282 12.8 314 12.7 596 
Pensioner 21.6 482 23.7 581 22.7 1063 
Unemployed 2.2 48 3.0 74 2.6 122 
Other 6.5 145 8.2 201 7.4 346 
Housing type       

Family house 62.8 1402 61.2 1501 62.0 2903 
Farm 10.0 223 9.2 225 9.6 448 
Apartment 24.0 535 25.6 628 24.8 1163 
Other 3.2 71 4.0 97 3.6 168 

Housing ownership       
Property 62.2 1387 61.1 1498 61.6 2885 
Cooperative dwelling 5.9 132 6.5 158 6.2 290 
Rented houses 22.4 500 25.2 618 23.9 1188 
Other 9.5 212 7.2 177 8.3 389 

DANDEX       
Housing component:       
Very affluent 9.5 211 8.5 208 9.0 419 
Affluent 10.1 226 10.5 257 10.3 483 
Medium 14.9 331 13.7 335 14.2 666 
Deprived 20.5 458 18.9 464 19.7 922 
Very deprived 45.1 1005 48.4 1187 46.8 2192 
Socioeconomic component:  
Very affluent 39.0 870 40.1 982 39.6 1852 
Affluent 24.9 567 24.5 600 24.9 1167 
Medium 15.4 343 15.4 378 15.4 721 
Deprived 10.2 222 10.4 257 10.2 479 
Very deprived 10.0 229 9.6 234 10.0 463 
Urbanicity       
> 100,000 inhabitants 27.6 615 31.2 764 29.5 1379 
5,000 to 100,000 34.0 759 32.5 796 33.2 1555 
< 5,000 38.4 857 36.4 891 37.3 1748 
Partnership       
Living with partner 73.0 1629 71.3 1747 72.1 3376 
Not living with a partner 27.0 602 28.7 704 27.9 1306 
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Living with Children       
Having children < 18 31.8 709 33.0 809 32.4 1518 
Not having children < 18 68.2 1522 67.0 1642 67.6 3164 
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Table 2a. Comparison of distribution of individual-level variables on housing, education and income by quintiles of DANDEX scores (housing 
and socioeconomic DANDEX components), MEN (N=2231). 
 

  Housing component Socioeconomic  component 
 quintiles → 1 2 3 4 5 1 2 3 4 5 

<= very affluent  very deprived => <=very affluent  Very deprived => 

Variable N’s ↓→ 211 226 331 458 1005 870 567 343 222 229 
Housing type            

Family house 1402 (62.8) 68.3 71.2 70.7 73.1 52.5*** 66.6 64.6 58.6 62.6 51.1*** 
Farm 223 (10.0) 22.3 18.6 18.7 9.8 2.7 4.0 10.2 15.5 16.7 17.5 
Apartment 535 (24.0) 6.2 6.2 8.2 14.9 41.1 26.8 22.4 21.3 18.0 27.1 
Other 71 (3.2) 3.3 4.0 2.4 2.2 3.7 2.6 2.8 4.7 2.7 4.4 

Housing ownership            
Property 1387 (62.2) 79.6 73.0 74.0 69.9 48.7*** 60.6 64.4 63.0 62.6 61.1 ns. 
Cooperative dwelling 132 (5.9) 2.4 2.7 2.7 3.7 9.5 7.2 5.1 5.5 4.5 4.8 
Rented houses 500 (22.4) 9.5 8.0 13.0 15.9 34.4 21.7 21.9 20.4 23.9 28.0 
Other 212 (9.5) 8.5 16.4 10.3 10.5 7.5 10.5 8.6 11.1 9.0 6.1 

Urbanicity            
> 100,000 inhabitants 615 (27.6) 10.4 5.3 3.6 14.4 50.1*** 39.4 21.2 16.3 17.5 24.9*** 
5,000 to 100,000 759 (34.0) 22.3 23.0 31.7 37.1 38.3 38.3 40.0 29.2 16.7 27.1 
< 5,000 857 (38.4) 67.3 71.7 64.7 48.5 11.6 22.3 38.8 54.5 65.8 48.0 
Education            

Low 501(22.5) 22.8 26.1 24.2 27.5 18.7*** 17.9 23.1 29.5 23.9 26.2*** 
Middle 1113 (49.9) 55.5 50.4 57.7 47.8 47.0 44.6 51.9 51.9 55.9 65.3 
High 617 (27.6) 21.8 23.5 18.1 24.7 34.3 37.5 25.0 18.7 20.3 17.5 

Income            
Lower income 365 (16.4) 12.3 21.2 14.2 17.3 16.4 ** 17.6 16.6 16.6 13.5 13.5*** 
Middle income 1173 (52.6) 51.2 46.5 57.7 49.1 54.1 42.2 57.0 56.3 63.5 65.1 
High income 693 (31.0) 36.5 23.3 28.1 33.6 29.5 40.2 26.5 27.1 23.0 21.4 

*** p < 0.0001; ** p < 0.01; ns = not significant 
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Table 2b. Comparison of distribution of individual-level variables on housing, education and income by quintiles of DANDEX scores (housing 
and socioeconomic DANDEX components), WOMEN (N=2451). 
 

  Housing component Socioeconomic component 
 quintiles → 1 2 3 4 5 1 2 3 4 5 

<= very affluent  Very deprived => <=very affluent  Very deprived => 
Variable N’s ↓→ 208 257 335 464 1187 982 600 378 257 234 
Housing type            

Family house 1501 (61.2) 66.4 67.7 71.9 70.7 52.3*** 64.6 61.0 56.6 60.7 56.0*** 
Farm 225 (9.2) 24.5 21.0 13.4 11.6 1.7 3.5 9.2 15.1 17.9 14.1 
Apartment 628 (25.6) 5.8 7.8 8.1 14.0 42.5 29.4 25.8 22.0 6.7 24.8 
Other 97 (4.0) 3.4 3.5 6.6 3.7 3.5 2.6 4.0 6.4 4.7 5.1 

Housing ownership            
Property 1498 (61.1) 78.4 79.4 77.9 70.3 45.8*** 59.6 60.0 62.9 69.7 58.1** 
Cooperative dwelling 158 (6.5) 1.0 2.3 2.7 4.3 10.2 8.8 7.0 4.5 2.3 3.0 
Rented houses 618 (25.2) 13.5 10.9 10.8 17.0 37.7 25.0 26.0 24.9 21.0 29.5 
Other 177 (7.2) 7.2 7.4 8.7 8.4 6.3 6.7 7.0 7.7 7.0 9.4 

Urbanicity            
> 100,000 inhabitants 764 (31.2) 8.2 5.5 8.6 16.2 9.6*** 44.8 26.3 16.7 15.6 26.9*** 
5,000 to 100,000 796 (32.5) 22.1 17.9 28.7 35.6 37.4 31.5 38.5 33.6 23.0 29.9 
< 5,000 891 (36.4) 69.7 76.7 62.7 48.5 53.0 23.7 35.2 49.7 61.5 43.2 
Education            

Low 511 (20.9) 22.6 25.7 22.4 24.1 17.8** 16.4 19.8 27.3 24.9 27.4*** 
Middle 1044 (42.6) 46.6 42.0 42.7 43.8 41.5 38.6 47.3 41.5 49.4 41.5 
High 896 (36.6) 30.8 32.3 34.9 32.1 40.7 45.0 32.5 31.2 25.7 31.2 

Income            
Lower income 423 (17.3) 18.3 14.4 14.9 18.8 17.8 ns 18.5 15.8 16.7 16.3 17.5*** 
Middle income 1702 (69.4) 63.9 73.2 72.2 69.6 68.7 63.6 73.5 73.0 73.5 73.0 
High income 326 (13.3) 17.8 12.5 12.8 11.6 13.5 17.8 10.7 10.3 10.1 9.4 

*** p < 0.0001; ** p < 0.01 
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Table 3. Mean alcohol consumption per day (in grams ethanol) and AUDIT hazardous drinking cut-off (8+ pts) by quintiles of DANDEX scores (n=4682). 
 

 
*linear regression with log-transformed alcohol was used to test for trend 
 

 

 

 

 Men  Women 

  Alcohol consumption in volume per 
day 

Hazardous 
drinking  

 Alcohol consumption in 
volume per day 

Hazardous 
drinking  

 n Mean Std  Median Trend 
test* 

% Chi-
square 

test 

n Mean Std  Median Trend 
test 

% Chi-
square 

test 
TOTAL 2231 17.82 26.24 10.32  36.53  2451 8.60 14.75 4.48  18.72  
Housing deprivation            
Very affluent 211 15.81 24.81 9.76 0.17 34.60 0.02 208 9.47 15.41 4.92 0.66 20.19 0.001 
Affluent 226 15.47 20.41 9.21  31.86  257 7.93 11.56 4.44  15.18  
Medium 331 16.81 25.07 10.32  33.23  335 7.54 10.20 4.50  15.82  
Deprived 458 18.47 26.23 11.00  33.84  464 8.56 14.36 4.24  14.22  
Very deprived 1005 18.81 28.01 10.51  40.30  1187 8.91 16.39 4.49  21.82  
Socioeconomic deprivation            
Very affluent 870 18.21 25.01 11.46 0.001 38.51 0.41 982 8.81 15.06 4.94 0.002 20.57 0.15 
Affluent 567 18.69 30.40 9.56  33.86  600 8.81 14.81 4.47  19.00  
Medium 343 17.44 25.54 10.58  37.61  378 8.42 14.44 4.15  18.25  
Deprived 222 18.02 25.67 10.32  36.49  257 7.46 9.97 3.65  14.40  
Very deprived 229 14.60 20.65 7.81  34.06  234 8.73 17.85 3.96  15.81  
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Table 4. Gender-stratified multi-level linear regression models on the effect of housing and socioeconomic components of DANDEX on logged mean 
alcohol consumption (grams ethanol per day); parishes were considered as random effect.* 

 

 Men Women 
 Only housing 

component 
 Only SES 

component 
 Both area 

components 
 Only housing 

component 
 Only SES 

component 
 Both area 

components 
Beta 95% CI Beta 95% CI Beta 95% CI Beta 95% CI Beta 95% CI Beta 95% CI 

Area level variables             

Housing deprivation             
Very affluent Ref    Ref  Ref    Ref  

Affluent -0.03 -0.12; 0.06   -0.03 -0.12; 0.06 -0.03 -0.11; 0.05   -0.03 -0.11; 0.05 
Medium 0.01 -0.08; 0.09   0.01 -0.07; 0.10 -0.02 -0.11; 0.05   -0.02 -0.10; 0.05 
Deprived 0.02 -0.05; 0.10   0.03 -0.05; 0.11 -0.05 -0.12; 0.03   -0.04 -0.12; 0.03 
Very deprived 0.00 -0.08; 0.08   0.02 -0.06; 0.10 -0.07 -0.15; 0.00   -0.06 -0.14; 0.01 
Socioeconomic deprivation             

Very affluent   Ref  Ref    Ref  Ref  

Affluent   -0.02 -0.07; 0.03 -0.02 -0.08; 0.03   0.00 -0.04; 0.05 0.01 -0.04; 0.05 
Medium   -0.03 -0.09; 0.04 -0.03 -0.09; 0.04   -0.03 -0.08; 0.03 -0.02 -0.07; 0.03 
Deprived   -0.02 -0.10; 0.05 -0.02 -0.10; 0.05   -0.05 -0.11; 0.01 -0.04 -0.10; 0.03 
Very deprived   -0.10 -0.16; 0.02 -0.10 -0.17; -0.02   -0.04 -0.10; 0.03 -0.03 -0.09; 0.04 
Individual level variables             

Income             
Low income 0.01 -0.07; 0.09 0.01 -0.07; 0.09 0.01 -0.07; 0.09 0.00 -0.06; 0.06 0.00 -0.06; 0.07 0.00 -0.06; 0.06 
Middle income Ref  Ref  Ref  Ref  Ref  Ref  
High income 0.05 -0.00; 0.10 0.04 -0.01; 0.09 0.04 -0.01; 0.09 0.06 0.01; 0.12 0.06 0.01; 0.12 0.06 0.01; 0.12 
Education             

Low Ref  Ref  Ref  Ref  Ref  Ref  

Middle 0.09 0.03; 0.14 0.08 0.03; 0.13 0.08 0.03; 0.13 0.11 0.06; 0.16 0.11 0.06; 0.16 0.11 0.06; 0.16 
High 0.14 0.08; 0.21 0.13 0.07; 0.20 0.13 0.07; 0.20 0.10 0.05; 0.16 0.10 0.04; 0.15 0.10 0.05; 0.15 
Employment status             

Employed Ref  Ref  Ref  Ref  Ref  Ref  

Student/apprentice -0.04 -0.14; 0.05 -0.06 -0.15; 0.04 -0.05 -0.15; 0.04 0.09 0.01;  0.17 0.09 0.01;  0.18 0.09 0.01;  0.18 
Pensioner -0.02 -0.10; 0.06 -0.03 -0.11; 0.05 -0.03 -0.11; 0.05 -0.14 -0.21; -0.08 -0.15 -0.21; -0.08 -0.15 -0.21; -0.08 
Unemployed -0.00 -0.14; 0.14 -0.00 -0.14; 0.14 -0.00 -0.15; 0.14 -0.03 -0.14; 0.07 -0.03 -0.13; 0.07 -0.03 -0.13; 0.08 
Other 0.08 -0.01; 0.17 0.08 -0.01; 0.17 0.08 -0.00; 0.17 -0.08 -0.14; -0.01 -0.08 -0.15; -0.01 -0.08 -0.14; -0.01 
*Significant results in bold. Additionally adjusted for: age, age², urbanicity, partner, and having children under 18 years of age. ICC= 0.015 
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Table 5. Gender-stratified multi-level logistic regression models on the effect of housing and socioeconomic components of DANDEX on hazardous 
drinking behaviour (based on cut-off of AUDIT score of 8 points or more); parishes were considered as random effect.* 
 
 

 Men Women 
 Only housing 

component 
 Only SES 

component 
 Both area 

components 
 Only housing 

component 
 Only SES 

component 
 Both area 

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

Area level variables             

Housing deprivation             
Very affluent Ref    Ref  Ref    Ref  

Affluent 0.80 0.52-1.22   0.79 0.52-1.21 0.77 0.45-1.30   0.78 0.45-1.32 
Medium 0.92 0.62-1.35   0.90 0.61-1.34 0.75 0.46-1.24   0.77 0.47-1.27 
Deprived 0.91 0.63-1.31   0.90 0.62-1.31 0.56 0.35-0.90   0.57 0.35-0.93 
Very deprived 0.97 0.68-1.39   0.96 0.66-1.39 0.72 0.46-1.13   0.76 0.48-1.21 
Socioeconomic deprivation             

Very affluent   Ref  Ref    Ref  Ref  

Affluent   0.95 0.74-1.21 0.94 0.73-1.20   0.96 0.72-1.29 0.95 0.71-1.28 
Medium   1.11 0.83-1.48 1.10 0.81-1.47   0.91 0.64-1.28 0.90 0.63-1.23 
Deprived   1.11 0.79-1.56 1.10 0.77-1.57   0.82 0.53-1.26 0.83 0.53-1.29 
Very deprived   0.98 0.70-1.37 0.96 0.68-1.36   0.74 0.48-1.14 0.73 0.47-1.14 
Individual level variables             

Income             
Low income 1.11 0.78 -1.58 1.12 0.79 -1.59 1.12 0.79 -1.60 1.05 0.72-1.54 1.04 0.71-1.52 1.04 0.71-1.53 
Middle income Ref  Ref  Ref  Ref  Ref  Ref  
High income 1.01 0.69 -1.47 1.00 0.79 -1.27 1.00 0.79 -1.28 0.86 0.59-1.27 0.87 0.59-1.28 0.86 0.58-1.27 
Education             
Low Ref  Ref  Ref  Ref  Ref  Ref  

Middle 1.32 1.02-1.71 1.33 1.03-1.72 1.33 1.03-1.71 1.29 0.94-1.79 1.28 0.93-1.77 1.27 0.92-1.77 
High 1.67 1.23-2.26 1.68 1.24-2.28 1.67 1.23-2.27 0.99 0.69-1.45 0.98 0.67-1.42 0.97 0.67-1.41 
Employment status             
Employed Ref  Ref  Ref  Ref  Ref  Ref  

Student/apprentice 0.84 0.56-1.27 0.82 0.55-1.25 0.83 0.55-1.25 1.58 1.03-2.41 1.59 1.04-2.43 1.57 1.03-2.40 
Pensioner 1.01 0.69-1.47 0.99 0.68-1.46 0.99 0.68-1.46 0.44 0.27-0.75 0.44 0.27-0.74 0.45 0.32-0.61 
Unemployed 0.82 0.43-1.56 0.83 0.42-1.55 0.82 0.43-1.57 1.28 0.72-2.29 1.31 0.74-2.34 1.32 0.74-2.36 

*Significant results in bold. Additionally, adjusted for: age groups, urbanicity, partner, and having children under 18 years of age. ICC= 0.014 
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