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Income inequalities and the role of risk factors

Income inequalities and associated health consequences—in particular, premature mortality—
are a major public health problem in the 21st century [1]. Poorer people die earlier, and they
die in part of different causes of death. While the differential distributions of risk factors by
socioeconomic status (SES) contribute to the inequality in premature mortality, these distribu-
tions alone do not seem to be able to fully explain mortality differences [2]. Thus, a lot of cur-
rent research focuses on interactions between SES and risk factors and between different risk
factors within socioeconomic strata.

Alcohol use is a major risk factor for premature mortality [3], globally and particularly in
high- and middle-income countries, and the lower the age cutoff for the definition of prema-
ture mortality, the more important the impact of alcohol [4]. Specifically for alcohol use, evi-
dence seems to indicate an overproportional impact in lower socioeconomic strata: despite
higher rates of abstention in lower socioeconomic strata, alcohol-attributable mortality has
been found to be higher, and this fact has been labelled the “alcohol harm paradox” by some
researchers [5]. Riskier drinking patterns among drinkers of low SES, cumulative and interac-
tive effects of other risk factors that cluster in people of low SES, and interactive effects between
SES and alcohol use have been postulated as potential mechanisms underlying the increased
mortality risk of people of low SES. However, empirical research on interactions between SES
and alcohol use in relation to mortality or on 3-way interactions between SES, alcohol use, and
other risk factors has been rare.

SES, alcohol use, and cardiovascular mortality

In this regard, the paper of Degerud and colleagues in this week’s PLOS Medicine promises to
become an important piece of the puzzle given its focus on cardiovascular mortality [6], glob-
ally the leading cause of death. Using a large population-based sample in Norway, they ana-
lyzed not only the associations between alcohol use and cardiovascular mortality by SES but
also specifically the interaction between SES and alcohol use indicators. They found a signifi-
cant interaction for drinking frequency and SES, but only a main effect for frequency of heavy
drinking occasions with a nonsignificant interaction. Thus, the study observed that while
heavy episodic drinking was associated with an elevated risk of cardiovascular mortality irre-
spective of SES, a moderate frequency of alcohol use was associated with more protective
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effects in the high compared with low or middle socioeconomic strata, and the protective effect
of moderate drinking on cardiovascular mortality was not significant for people of low SES.

The lack of a significant interaction effect between heavy drinking occasions and SES on
cardiovascular mortality comes as a surprise, as the drinking pattern of occasional heavy
drinking has been suspected to be one of the main reasons for the differential effect of alcohol
use in different socioeconomic strata. Three reasons may have contributed to this finding by
Degerud and colleagues [6]: firstly, the sample size for many categories of higher frequency of
heavy drinking was small; secondly, all alcohol use variables were measured only once in life-
time, and measurement of patterns of drinking is considerably less reliable than measurement
of drinking status; and thirdly, the authors included systolic blood pressure, a variable on the
causal pathway from alcohol use to cardiovascular events [7], as a potential confounding vari-
able, thus reducing the effect size of the alcohol effect and decreasing the odds of finding an
interaction effect.

Implications for policy

Substance use in general and alcohol use in particular have been key to recent reversals of life
expectancy [8] in high- and middle-income countries, and widening mortality inequalities
play a key role here. For instance, Case and Deaton [9] showed that the decreasing life expec-
tancy in middle-aged non-Hispanic whites in the United States was associated with increases
in mortality inequalities in key causes of death such as poisoning, suicide, and liver cirrhosis.
Life expectancy stagnates for the US as a whole, and again, substance use in lower socioeco-
nomic strata seems to play a key role [10,11]. As in the paper of Degerud and colleagues [6],
the same level of substance use was linked to higher mortality risks in individuals of lower SES
compared to those of higher SES.

One main implication of this phenomenon states that it is not appropriate simply to extrap-
olate from risks associated with alcohol use in higher-income populations to address lower-
income populations in which the impact of alcohol use is largest. As a consequence, alcohol
policy measures not only need to be effective and cost-effective but also need to contribute to a
reduction of health inequalities in alcohol-attributable mortality. Again, research on the
impact of different alcohol policy measures on inequality needs to be specifically conducted; at
this point, minimum unit pricing seems to be a measure that promises to reduce inequalities,
albeit mainly based on mathematical modelling rather than on empirical evidence [12]. Theo-
retically, all measures that reduce the affordability of alcohol could be named here as promis-
ing. However, history of the recent decades has shown that affordability of alcohol has
increased in almost all parts of the world (certainly in high- and middle-income countries)
despite the implementation of more national alcohol policies [4]. In other words, different
alcohol policy measures need to be implemented in the future guided by new empirical
evidence.

References

1. Marmot M. The health gap: the challenge of an unequal world. Lancet. 2015; 386:2442—4. https://doi.
org/10.1016/S0140-6736(15)00150-6 PMID: 26364261

2. Stringhini S, Carmeli C, Jokela M, Avendario M, Muennig P, Guida F, et al. Socioeconomic status and
the 25 x 25 risk factors as determinants of premature mortality: a multicohort study and meta-analysis of
1.7 million men and women. Lancet. 2017; 389(10075):1229-37. https://doi.org/10.1016/S0140-6736
(16)32380-7 PMID: 28159391

3. RehmJ, Imtiaz S. Alcohol consumption as a risk factor for global burden of disease. A narrative review.
Subst Abuse Treat Prev Policy. 2016; 11(1):37. https://doi.org/10.1186/s13011-016-0081-2 PMID:
27793173

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1002477 January 2,2018 2/83


https://doi.org/10.1016/S0140-6736(15)00150-6
https://doi.org/10.1016/S0140-6736(15)00150-6
http://www.ncbi.nlm.nih.gov/pubmed/26364261
https://doi.org/10.1016/S0140-6736(16)32380-7
https://doi.org/10.1016/S0140-6736(16)32380-7
http://www.ncbi.nlm.nih.gov/pubmed/28159391
https://doi.org/10.1186/s13011-016-0081-2
http://www.ncbi.nlm.nih.gov/pubmed/27793173
https://doi.org/10.1371/journal.pmed.1002477

@’PLOS | MEDICINE

10.

11.

12

World Health Organization. Global status report on alcohol and health. Geneva, Switzerland: World
Health Organization; 2014.

Bellis MA, Hughes K, Nicholls J, Sheron N, Gilmore |, Jones L. The alcohol harm paradox: Using a
national survey to explore how alcohol may disproportionately impact health in deprived individuals.
BMC Public Health. 2016; 18(16):111.

Degerud E, Ariansen |, Ystrom E, Graff-lversen S, Hgiseth G, Marland J, et al. Life course socioeco-
nomic position, alcohol drinking patterns in midlife, and cardiovascular mortality: Analysis of Norwegian
population-based health surveys. PLoS Med. 2018; 15(1): €1002476. https://doi.org/10.1371/journal.
pmed.1002476

Roerecke M, Kaczorowski J, Tobe SW, Gmel G, Hasan OSM, Rehm J. The effect of a reduction in alco-
hol consumption on blood pressure: A systematic review and meta-analysis of trial data. Lancet Public
Health. 2017; 2: e108—e120.

Rehm J, Anderson P, Fischer B, Gual A, Room R. Policy implications of marked reversals of population
life expectancy caused by substance use. BMC Med. 2016; 14:42. https://doi.org/10.1186/s12916-
016-0590-x PMID: 27001105

Case A, Deaton A. Rising morbidity and mortality in midlife among white non-Hispanic Americans in the
21st century. Proc Natl Acad Sci USA. 2015; 112(49):15078-83. https://doi.org/10.1073/pnas.
1518393112 PMID: 26575631

Imtiaz S, Probst C, Rehm J. Substance use and population life expectancy in the United States: Interac-
tions with health inequalities and implications for policy. Drug Alcohol Rev. in press.

Shiels MS, Chernyavskiy P, Anderson WF, Best AF, Haozous EA, Hartge P, et al. Trends in premature
mortality in the USA by sex, race, and ethnicity from 1999 to 2014: An analysis of death certificate data.
Lancet. 2017; 389(10073):1043—1054. Epub 2017 Jan 26. https://doi.org/10.1016/S0140-6736(17)
30187-3

Holmes J, Meng Y, Meier PS, Brennan A, Angus C, Campbell-Burton A, et al. Effects of minimum unit
pricing for alcohol on different income and socioeconomic groups: A modelling study. Lancet. 2014;
383(9929):1655—-64. https://doi.org/10.1016/S0140-6736(13)62417-4 PMID: 24522180

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1002477 January 2,2018 3/3


https://doi.org/10.1371/journal.pmed.1002476
https://doi.org/10.1371/journal.pmed.1002476
https://doi.org/10.1186/s12916-016-0590-x
https://doi.org/10.1186/s12916-016-0590-x
http://www.ncbi.nlm.nih.gov/pubmed/27001105
https://doi.org/10.1073/pnas.1518393112
https://doi.org/10.1073/pnas.1518393112
http://www.ncbi.nlm.nih.gov/pubmed/26575631
https://doi.org/10.1016/S0140-6736(17)30187-3
https://doi.org/10.1016/S0140-6736(17)30187-3
https://doi.org/10.1016/S0140-6736(13)62417-4
http://www.ncbi.nlm.nih.gov/pubmed/24522180
https://doi.org/10.1371/journal.pmed.1002477

