
Children’s self-esteem was measured using Rosenberg’s self-
esteem scale (standardised). Arts engagement was measured
through asking children how often they (1) listen to or play
music, (2) draw, paint, or make things, and (3) read for enjoy-
ment, outside school. Two sets of binary indicators were gen-
erated. Set A focused on whether children were engaged in
these activities most days (1=most days; 0=less often than
most days). Set B focused on extremes of engagement
(1=most days; 0=never or less often than once a month).
PSM models were implemented using kernel matching
method; post-estimation test demonstrated high matching
quality.
Results Results showed that all three activities were associated
with higher levels of self-esteem when matching for all identi-
fied demographic, socio-economic and familial confounders
(listen to/play music: ATT=0.07, SE=0.02, p<0.01; paint,
draw, and make things: ATT=0.14, SE=0.03, p<0.001; read
for enjoyment: ATT=0.14, SE=0.03, p<0.001). The size of
coefficients was doubled when the two comparison groups
were more distinct with respect to reading frequency. Two
sensitivity analyses additionally showed that (1) the relation-
ship was more prominent when children engaged in these
activities with their parents on a regular basis; and (2) there
was no clear evidence that ability in either music or art activ-
ities moderated the relationship with self-esteem.
Conclusion Our findings show that arts activities have a signif-
icant association with children’s self-esteem and that children
may benefit more if their parents are also involved in the
activities. We also find that the engagement itself offers a vari-
ety of benefits that enhance one’s self-esteem, regardless of
the ability in the activities. While PSM controls for observable
factors, the causality of the association cannot be absolutely
determined. However, the relevance of this research to the
design and delivery of arts programmes for health is clear:
arts engagement may well be important in supporting child-
ren’s self-esteem – a core marker of positive life-long
development.

OP42 HOW MUCH EVIDENCE DO WE HAVE, AND HOW MUCH
MORE DO WE NEED FOR ASSESSING THE IMPACT OF
PUBLIC HEALTH INTERVENTIONS ON HEALTH
INEQUALITIES? PART 1: SMOKING CESSATION
INTERVENTIONS

1F Yang*, 1A Duarte, 1S Walker, 2C Angus, 2D Gillespie, 1S Griffin. 1Centre for Health
Economics, University of York, York, UK; 2Health Economics and Decision Science, ScHARR,
University of Sheffield, Sheffield, UK

10.1136/jech-2019-SSMabstracts.61

Background A distribution of public health intervention impact
across socioeconomic groups can be estimated by examining
the cumulative impact of socioeconomic differences across a
staircase from need (e.g. prevalence) to intervention character-
istics (e.g. effectiveness) using distributional cost effectiveness
analysis (DCEA). The extent to which the amount of evidence
for inequality at different steps of the staircase contributes to
uncertainty in population level impact is not well understood.
In this study, we used a DCEA of smoking cessation interven-
tions to explore how socioeconomic inequality in model

inputs impacts upon final conclusions about health inequality
and value for money.
Methods A smoking cessation DCEA was developed to exam-
ine the impacts of interventions on different socioeconomic
groups.

Impacts on total population health and health inequality
were assessed using incremental population net health benefit
(NHB) and incremental ‘equally distributed equivalent’ (EDE)
health, both expressed in quality adjusted life years (QALYs).
EDE reflects the extent by which the social value of NHB is
reduced by inequality in its distribution that favours more
advantaged groups.

Scenario analyses were used to explore: (i) the impact of
ignoring socioeconomic differences in inputs, e.g., setting mor-
tality in all groups to the average; (ii) the value of eliminating
the differences by ‘levelling up’ uptake to the ‘best’; and (iii)
how the results differ when applying local level patterns of
prevalence (e.g. York). The DCEA was adapted to reflect
uncertainty in the extent of the differences between socioeco-
nomic groups. Probabilistic sensitivity analysis (PSA) was used
to determine the importance of uncertainty in each input for
determining uncertainty in outputs.
Results Using English data, interventions improved NHB (Vare-
nicline: 522,143 QALYs; e-cigarette: 334,874 QALYs) and
EDE (Varenicline: 421,457 QALYs; e-cigarette: 270,097
QALYs), but increased health inequality (incremental EDE<in-
cremental NHB). Setting mortality to the average, interven-
tions provided an additional 4% NHB and 2% EDE. Setting
uptake to the ‘best’, interventions provided an additional 33%
NHB and 56–57% EDE.

Using the data for York, there was uncertainty as to
whether interventions reduced health inequality (probability:
16.9% for Varenicline and 22.6% for e-cigarette). The PSA
indicated the key drivers for uncertainty were socioeconomic
differences in effectiveness, smoking prevalence and uptake.
Conclusion Smoking cessation interventions provide value for
money in all the scenarios and interventions to eliminate dif-
ferences in uptake efficacy could provide additional EDE
QALYs. Uncertainty in socioeconomic differences in smoking
prevalence contributes the most to uncertainty about the
health inequality impact of smoking cessation interventions.
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OP60 HOW MUCH EVIDENCE DO WE HAVE, AND HOW MUCH
MORE DO WE NEED FOR ASSESSING THE IMPACT OF
PUBLIC HEALTH INTERVENTIONS ON HEALTH
INEQUALITIES? PART 2: ALCOHOL BRIEF
INTERVENTIONS

1C Angus*, 1D Gillespie, 2F Yang, 2A Duarte, 2S Walker, 2S Griffin. 1School of Health and
Related Research, University of Sheffield, Sheffield, UK; 2Centre for Health Economics,
University of York, York, UK

10.1136/jech-2019-SSMabstracts.62

Background Inequalities in the impact of public health policies
can be introduced at many stages of implementation, from
need to effectiveness, and the net effect of any policy on
health inequalities can be a combination of many, potentially
smaller, inequalities. The extent to which these different
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inequalities can drive both the population level impact and
the distributional impacts of policies is not well understood.
In this study we use an existing health economic model of
alcohol brief interventions (BIs) to explore how socioeconomic
inequalities in different model inputs can affect conclusions
about value for money and health inequality and contrast
these with similar results for a smoking cessation model.
Methods BI policies were assessed using the Sheffield Alcohol
Policy Model. Previous analysis has shown a national BI pro-
gramme for alcohol to be both cost-effective and inequality-
improving. We examined whether these conclusions changed
under three scenarios: i) individually excluding socioeconomic
gradients in each model input, ii) raising levels of uptake to
those in the ‘best’ group, iii) using different baseline popula-
tions. Impacts on total population health and health inequality
were assessed using incremental population Net Health Benefit
(NHB) and incremental ‘Equally Distributed Equivalent’ (EDE)
health respectively. Results are compared with those from sim-
ilar analyses undertaken using a smoking cessation model.
Results A national BI programme improved both health
(+43,016 QALYs) and EDE (+50,792 QALYs), reducing
health inequalities. Excluding gradients in model inputs had
generally small effects on NHB (+0% to +10.4%) but a
larger effect on EDE (-7.9% to +15.7%), although not
enough to change the conclusion that the policy is inequality
reducing. Increasing delivery to the ‘best’ level would increase
EDE to a greater extent than NHB (+51.6% and +43.5%
respectively), further reducing inequalities.
Conclusion Unlike smoking cessation programmes, BIs are
likely to be both cost-effective and reduce inequalities. Consid-
ering potential inequalities across all stages of intervention
delivery is important when considering the impact of policies
on health inequalities, even if it may not substantially affect
decisions based solely on cost-effectiveness. The relative impor-
tance of socioeconomic gradients in different stages is likely
to vary between risk factors and settings.

OP61 HIERARCHICAL MODELS FOR INTERNATIONAL
COMPARISONS: A CASE STUDY OF SMOKING,
DISABILITY AND SOCIAL INEQUALITY IN 21 EUROPEAN
COUNTRIES

1G Disney*, 2L Gurrin, 1A Milner, 1A Kavanagh, 1Z Aitken, 3D Petrie. 1Centre for Health
Equity, University of Melbourne, Melbourne, Australia; 2Centre for Epidemiology and
Biostatistics, University of Melbourne, Melbourne, Australia; 3Centre for Health Equity,
University of Melbourne, Melbourne, Australia

10.1136/jech-2019-SSMabstracts.63

Background International comparisons of social inequalities in
health are challenging. The level of disaggregation often
required can result in sparse data. We show the value of a
hierarchical Bayesian approach that partially pools country-level
estimates, reducing the influence of sampling variation and
increasing the stability of estimates. A further challenge is how
to simultaneously present the level of inequality and their preci-
sion on relative and absolute scales. We illustrate a new way of
displaying estimates of prevalence, relative and absolute inequal-
ities, and the uncertainty of these three estimates, on one plot.
Methods We used the 2014 European Social Survey to esti-
mate smoking prevalence, absolute and relative inequalities for
men and women with and without disabilities in 21 European
countries. Smoking prevalence estimates are generated from a
hierarchical Bayesian model, where we assume country-specific

estimates are drawn from an overall ‘population distribution’.
The model is set up with the likelihood (country-specific data)
and priors (the assumed population distribution) pulling in
opposite directions. The likelihood pulls the country-specific
smoking prevalence estimate towards the observed value,
whereas the priors pull the prevalence towards the European
average, a phenomenon known as shrinkage. We simultane-
ously display smoking prevalence for people without disabil-
ities (x-axis), absolute (y-axis) and relative inequalities (contour
lines), capturing their uncertainty by plotting a 2-D normal
approximation of the posterior distribution from the full prob-
ability (Bayesian) analysis.
Results Our model shifts more extreme prevalence estimates,
based on fewer observations, toward the European average.
For example disabled males in Portugal have a high observed
smoking prevalence (53%, 95% Uncertainty Interval (UI):
42%-63%) and a small number of observations (23). The
model shifts this estimate, shrinking it to 43% (UI 38%-58%).
Conclusion We argue that our contributions allow for better
decision making under uncertainty, through the combination
of better statistical inference and an indication of the strength
of evidence decision-makers have access to. Sensitivity to
shrinkage could indicate whether a policy maker could benefit
from more data to make an informed decision. If estimates
are insensitive to partial pooling then a policy maker could be
relatively confident in their evidence/data. Conversely, in a
country where there is a large amount of shrinkage, decision
making could still benefit from the collection of more data.
Being able to include all this information on a single graphic
provides a useful tool for evaluating both the geographical
patterns of variation in, and strength of evidence for, differen-
ces in social inequalities in health.

OP62 DOES SMOKING, DRINKING, PHYSICAL ACTIVITY, AND
SELF-REPORTED HEALTH MEDIATE THE RELATION
BETWEEN EDUCATION AND VOTING DURING MIDLIFE?
EVIDENCE FROM THE 1958 NATIONAL CHILD
DEVELOPMENT STUDY

1,2T Gagné*, 1,3I Schoon, 1,2A Sacker. 1International Centre for Lifecourse Studies in Society
and Health, University College London, London, UK; 2Research Department of Epidemiology
and Public Health, University College London, London, UK; 3Institute of Education,
University College London, London, UK

10.1136/jech-2019-SSMabstracts.64

Background Education is a strong predictor of voting in most
Western countries. New studies, predominantly from the
United States, question the role of health as a mechanism
reinforcing social inequalities in voting over the life-course. In
the United Kingdom, we previously found that heavy smoking,
physical inactivity, poor self-reported health, and, to a lesser
extent, drinking over the recommended limit were each associ-
ated with a lower probability of voting in the 1958 National
Child Development Study (NCDS). Building on these findings,
this study examines the proportion of the association between
educational attainment and voting that is mediated through
these health indicators.
Methods We used the data of 6,166 NCDS participants who
responded to each sweep between the ages of 23 and 50. We
examined educational attainment at the age of 23, smoking,
drinking, physical activity, self-reported health at the ages of
23, 32, and 42, and voting behaviour at the age of 42, 46,
and 50. Adjusting for non-response and attrition using inverse-
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