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Abstract
Background  Health selection has been proposed to 
explain the patterning of alcohol-related mortality by 
area deprivation. This study investigated whether persons 
who die from alcohol-related conditions are more likely 
to experience social drift than those who die from other 
causes.
Methods  Deaths recorded in Scotland (2013, >21 
years) were coded as ’alcohol-related’ or ’other’ and 
by deprivation decile of residence at death. Acute 
hospital admissions data from 1996 to 2012 were 
used to provide premortality deprivation data. χ² tests 
estimated the difference between observed and expected 
alcohol-related deaths by first Scottish Index of Multiple 
Deprivation (SIMD) decile and type of death. Logistic 
regression models were fitted using type of death as the 
outcome of interest and change in SIMD decile as the 
exposure of interest.
Results  Of 47 012 deaths, 1458 were alcohol-related. 
Upward and downward mobility was observed for both 
types of death. An estimated 31 more deaths than 
expected were classified ’alcohol-related’ among cases 
whose deprivation score decreased, while 204 more 
deaths than expected were classified ’alcohol-related’ 
among cases whose initial deprivation ranking was in 
the four most deprived deciles. Becoming more deprived 
and first deprivation category were both associated with 
increased odds of type of death being alcohol-related 
after adjusting for confounders.
Conclusion  This study suggests that health selection 
appears to contribute less to the deprivation gradient in 
alcohol-related mortality in Scotland than an individual’s 
initial area deprivation category.

Introduction
Despite overall improvements in population health, 
health inequalities remain a stubborn problem in 
developed countries.1 2 A greater understanding 
of the mechanisms that create health inequalities 
is vital for designing effective policies and inter-
ventions.3 The Black Report hypothesised four 
mechanisms of health inequalities: artefact, health 
selection, materialist and cultural/behavioural.4 The 
materialist explanation, which identifies socioeco-
nomic position (SEP) as the main causal pathway 
for health inequalities, emerged as the dominant 
theory following a polarised debate during the 

1980s opposed by the reverse causation of health 
selection theory, where poor health status causes 
loss of SEP.5 6 Current consensus is that while 
health selection theory is a plausible mechanism in 
health inequalities for specific conditions or popu-
lation groups, it is likely that it contributes only 
a small amount to the overall gradient of health 
inequality.3 7 8 

One cause of death for which health selection has 
been presented as a plausible mechanism is alco-
hol-related mortality.9–11 In particular, Jones and 
Sumnall’s conceptual framework provides a useful 
visualisation of the hypothesised pathways between 
SEP and problem alcohol use (p. 10).9 Alcohol-re-
lated mortality is an outcome measure for the Scot-
tish Government’s national alcohol strategy12 and 
for the long-term monitoring of health inequalities 
in Scotland.13 However, the appropriateness of 
alcohol mortality as a measure of health inequal-
ities has been questioned due to the possibility of 
reverse causation, citing ‘chronic alcoholism [as] 
the quintessential example’ of conditions which are 
likely lead to downwards socioeconomic mobility 
prior to death (p. 664).10

A lack of published evidence has been noted for 
reverse causation in terms of the effects of alcohol 
use on poverty.9 Two Scottish cohort studies have 
investigated the potential for health selection in 
relation to alcohol-related harm. One concluded 
that ‘[d]rinking patterns could both influence 
and be influenced by social mobility’  (p.  336),14 
while the other ‘found little support for reverse 
causation’ (p. 1).15 These previous studies focused 
on alcohol-related health harms as an outcome and 
used survey data which can be prone to selection 
bias.

By contrast, this study used routine administrative 
data to investigate whether individuals who died in 
Scotland from an alcohol-related condition showed 
greater movement into more deprived categories of 
area-based deprivation compared with individuals 
who died from other causes. In turn, this allowed us 
to assess whether alcohol-related mortality by area 
deprivation category at time of death is a suitable 
measure for monitoring health inequalities.

Methodology
Deaths recorded in Scotland during 2013 among 
people aged 21 years and over (n=51 860) were 
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extracted from Scotland’s national dataset for deaths held by 
the National Records of Scotland (NRS). Deaths were coded by 
type (‘alcohol-related’ or ‘other’ using the International Classi-
fication of Diseases 10 codes included in the NRS’s definition 
of alcohol-related deaths (‘F10’, ‘G312’, ‘G621’, ‘I426’, ‘K292’, 
‘K70’, ‘K73’, ‘K740’, ‘K741’, ‘K742’, ‘K746’, ‘K860’, ‘X45’, 
‘X65’, ‘Y15’).16 Area deprivation decile was assigned at death 
using the Scottish Index of Multiple Deprivation (SIMD). The 
SIMD provides relative deprivation ranking for small area geog-
raphies (2001-based data zones).17 The most recent version of 
SIMD used in this study (SIMD2012), combines 38 indicators 
across seven domains: income, employment, health, education, 
skills and training, housing, geographic access and crime. The 
weighted sum of the seven domain scores are then ranked from 
most deprived (rank 1) to least deprived (rank 6505). For our 
study, SIMD is presented as population-weighted deciles.

Deaths were linked to Scottish acute hospital records (SMR01) 
from 1996 onwards using the Community Health Index popula-
tion register. Routine data linkage between the NRS and SMR01 
datasets allowed the provision of earlier SIMD deciles, matched 
on the relevant SIMD version for the year of admission. Data 
completeness was high with over 96% of cases linked with 
previous SMR01 records (n=50 041). Cases with fewer than 
365 days between first recorded SIMD and death were excluded 
from the analyses as this was felt to be an insufficient length of 
time for social drift to have occurred (n=4661;9%).

Descriptive statistics were calculated to compare the propor-
tion of cases that increased, decreased or showed no change from 
earliest recorded deprivation decile to decile at time of death. χ² 
tests were calculated to estimate the difference between observed 
and expected alcohol-related deaths by first SIMD and type of 
death. Logistic regression models were built using type of death 
as the outcome of interest and change in SIMD decile as the 
exposure of interest. Age group, sex, first recorded SIMD decile 
and number of days from first recorded SIMD measure to death 
were included as covariates within the model. All statistical anal-
yses were undertaken in SPSS V.19.

Ethical approval was not required for this study as these data 
are routinely linked by NHS National Services Scotland’s Infor-
mation Services Division. Confidential data release procedures 
were followed to allow data to be shared with colleagues at NHS 
Health Scotland for analysis.

Results
From a total of 47 012 deaths included in the study, 1458 
(3.1%) were alcohol-related. In 31.0% of alcohol-related and 
28.8% of other deaths, SIMD decile had decreased (indicating 
downward mobility) between first recorded decile and decile at 
death (figure  1). Forty-six per  cent of cases for both types of 
death showed no change in decile, while 22.6% of alcohol-re-
lated and 24.5% of other deaths increased decile. Association 
between type of death and change in decile from first recorded 
hospital discharge to death was found to be statistically signif-
icant (linear-by-linear association (df=1, n=47 012)=4.595, 
P=0.03) but very weak (Kendall’s tau-c=−0.004). Based on 
comparison of observed and expected counts produced from 
χ² tests, an estimated 31 more deaths than expected were clas-
sified as alcohol-related among cases whose deprivation score 
decreased, while 204 more deaths than expected were classified 
as alcohol-related among cases whose initial deprivation ranking 
was in the four most deprived deciles.

The median number of days between first SIMD record and 
death was 3518 for alcohol-related deaths and 3823 for other 
deaths, suggesting that it is appropriate to adjust for time 
between first record and death in the logistic regression model.

Logistic regression Model 1 investigated type of death as the 
outcome of interest and first recorded SIMD decile as the expo-
sure of interest (C=0.848) (table 1). First recorded SIMD deciles 
3–10 were associated with decreasing odds of type of death 
being alcohol-related, compared with first recorded SIMD decile 
1 (most deprived) while adjusting for covariates. The addition 
of change in SIMD decile as the exposure of interest in Model 
2 marginally improved the model (C=0.851). Decreased SIMD 
decile was associated with a significant increase to the odds of 
type of death being alcohol-related, compared with no change 
in SIMD decile while adjusting for covariates. Increased SIMD 
decile was not significantly associated with type of death.

Discussion
This study suggests that while persons who die from alcohol-re-
lated conditions are more likely to experience social drift than 
those who die from other causes, health selection appears to 
contribute less to the deprivation gradient in alcohol-related 
mortality in Scotland than initial area deprivation category. The 
contribution of downward social mobility was unlikely to be 

Figure 1  Change in SIMD decile from first SMR01 record to death, by type of death.  SIMD, Scottish Index of Multiple Deprivation.
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due to chance and amounted to 31 more deaths than expected 
being classified as alcohol-related. Comparison of unadjusted 
observed and expected counts from χ² tests and examination 
of adjusted coefficients from the final logistic regression model 
would suggest that initial deprivation category is more strongly 
associated with type of death being classed as alcohol-related. 
The findings therefore support the monitoring of inequalities in 
alcohol-related mortality by area-based measures of deprivation, 
particularly as these are routinely available within administrative 
datasets and are likely to be less sensitive to social drift than 
individual measures of SEP.11

This study used a large sample drawn from routinely collected 
population datasets with high level of coverage and complete-
ness to investigate change in area-based deprivation classifica-
tion prior to alcohol-related mortality. As such, it is relevant to 
the monitoring of health inequalities in Scotland and other coun-
tries. This study also has a number of limitations. First, as change 
in area-based deprivation decile is based on an individual’s first 
recorded hospital admission, any health selection effect prior to 
this could not be identified. Second, the relative nature of SIMD 

ranking means that individuals could change decile following the 
publication of a new iteration without physically moving resi-
dence. Third, measures of alcohol consumption are not avail-
able within these administrative datasets, though another study 
produced similar findings even when accounting for differences 
in consumption.15 Fourth, it is plausible that individual measures 
of SEP such as income might be more sensitive to social drift 
effects.11 Limitations to area-based measures including the 
ecological fallacy can lead to the misidentification of individ-
uals at risk.18 However, as area-based deprivation measures are 
commonly used to target public health interventions and are 
used for national monitoring of health inequalities in Scotland, 
these were of particular interest in the present study.

Previous research has indicated that materialist explanations 
and health selection are likely to contribute to inequalities in 
alcohol-related mortality.9 11 14 However, as with the wider 
debate regarding the causes of health inequalities, this does not 
mean that the two explanations are equally evidenced or exert 
the same level of effect.9 15 This relationship is likely to be further 
complicated by the ‘alcohol harm paradox’ whereby similar 

Table 1  Adjusted ORs for alcohol-related death versus other type of death

Model 1 Model 2

Exp(B) P 95% CI for Exp(B) Exp(B) P 95% CI for Exp(B)

Lower Upper Lower Upper

Age (baseline: 21–30 years)

 � 31–40 years 3.60 <0.01 1.88 6.89 3.55 <0.01 1.85 6.81

 � 41–50 years 5.62 <0.01 3.02 10.44 5.70 <0.01 3.07 10.60

 � 51–60 years 3.83 <0.01 2.07 7.08 3.96 <0.01 2.14 7.32

 � 61–70 years 1.77 0.07 0.96 3.27 1.84 0.05 1.00 3.40

 � 71–80 years 0.54 0.05 0.29 1.00 0.56 0.07 0.30 1.04

 � 81 years and over 0.11 <0.01 0.05 0.20 0.11 <0.01 0.06 0.21

Sex (baseline: male) 0.51 <0.01 0.45 0.57 0.51 <0.01 0.45 0.58

Days from 1st SIMD to death (baseline: 366–1154 days)

 � 1155–1859 days 1.15 0.23 0.92 1.44 1.09 0.47 0.86 1.37

 � 1860–2508 days 1.19 0.14 0.94 1.49 1.09 0.45 0.87 1.38

 � 2509–3174 days 1.33 0.01 1.07 1.67 1.21 0.10 0.96 1.53

 � 3175–3813 days 1.00 0.99 0.78 1.27 0.90 0.39 0.70 1.15

 � 3814–4444 days 1.12 0.36 0.88 1.41 0.99 0.91 0.77 1.26

 � 4445–5119 days 1.10 0.43 0.87 1.39 0.97 0.82 0.76 1.24

 � 5120–5884 days 0.97 0.80 0.76 1.24 0.85 0.20 0.66 1.09

 � 5885–6184 days 1.01 0.95 0.80 1.28 0.89 0.33 0.69 1.13

 � 6185–6568 days 0.87 0.25 0.68 1.11 0.77 0.04 0.59 0.99

First recorded SIMD decile (baseline=most deprived decile)

 � SIMD decile 2 0.83 0.05 0.69 1.00 0.76 <0.01 0.63 0.91

 � SIMD decile 3 0.73 <0.01 0.60 0.88 0.64 <0.01 0.53 0.79

 � SIMD decile 4 0.81 0.03 0.66 0.98 0.70 <0.01 0.57 0.86

 � SIMD decile 5 0.75 0.01 0.61 0.92 0.64 <0.01 0.51 0.79

 � SIMD decile 6 0.60 <0.01 0.48 0.76 0.52 <0.01 0.41 0.66

 � SIMD decile 7 0.66 <0.01 0.52 0.83 0.56 <0.01 0.44 0.71

 � SIMD decile 8 0.55 <0.01 0.42 0.72 0.47 <0.01 0.36 0.61

 � SIMD decile 9 0.63 <0.01 0.49 0.82 0.53 <0.01 0.41 0.70

 � Least deprived decile 0.56 <0.01 0.42 0.74 0.48 <0.01 0.36 0.64

Change in SIMD decile (baseline=no change)

 � Decrease – – – – 1.46 <0.01 1.27 1.69

 � Increase – – – – 1.04 0.64 0.90 1.20

 SIMD, Scottish Index of Multiple Deprivation.
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levels of self-reported alcohol consumption are associated with 
greater alcohol-related harm in areas of greater deprivation.15 19 
It is plausible that the alcohol harm paradox could mitigate or 
exacerbate health selection and further research would be useful 
to investigate the alcohol harm paradox’s potential roles in rela-
tion to health selection.

This study provides a novel and useful analysis of area-based 
inequalities in alcohol-related mortality and the potential under-
lying explanations. It is unlikely that a simple causal pathway 
exists for alcohol-related mortality where harmful alcohol 
consumption is randomly distributed in the population and is 
followed by a substantial drift towards lower SEP prior to death. 
Based on this study and other published evidence, it appears 
that while materialist accounts appear to be the dominant expla-
nation for health inequalities, an increasingly nuanced health 
selection account could provide a complementary explanation 
of how disadvantage might accumulate over the life course and 
across generations.6 11

What is already known on this subject

►► Although widely discounted as a major cause of health 
inequalities, health selection has been presented as a 
plausible theory explaining the patterning of alcohol-related 
mortality by area deprivation.

►► There is relatively little published evidence regarding the 
contribution of health selection to alcohol-related harms.

What this study adds

►► This study does not support the hypothesis that health 
selection is the dominant mechanism that explains the 
deprivation gradient in alcohol-related mortality in Scotland.

►► This study supports the use of area deprivation as a useful 
measure of the impact of socioeconomic status causing 
alcohol-related mortality.
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