o

Solmi, F; Von Wagner, C; Kobayashi, LC; Raine, R; Wardle, J; Morris, S; (2015)
Decomposing socio-economic inequality in colorectal cancer screening uptake in England.
Social Science & Medicine, 134 pp. 76-86. Downloaded from UCL Discovery:
http://discovery.ucl.ac.uk/1467026

ARTICLE

Decomposing socio-economic inequality in colorectal cancer
screening uptake in England

Francesca Solmia', Christian Von Wagnerb, Lindsay C. Kobayashib,Rosalind Rainea, Jane
Wardleb, Stephen Morrisa

'Department of Applied Health Research, University College London

2Health Behaviour Research Centre, Department of Epidemiology and Public Health, University
College London

Abstract

Colorectal cancer (CRC) is the second largest cause of cancer death in the UK. Since 2010,
CRC screening based on Faecal Occult Blood testing has been offered by the NHS in
England biennially to all persons age 60 to 69 years. Several studies have demonstrated a
gradient in uptake using area-level markers of socio-economic status (SES), but few have
examined the individual-level contributors to the gradient. We aimed to quantify the extent of
SES inequality in CRC screening uptake in England using individual-level data, and to
identify individual factors associated with this inequality.

We used data from 1,833 participants (aged 61-69) in Wave 5 (collected in years 2010/11)
of the English Longitudinal Study of Ageing (ELSA) eligible for having been sent at least one
CRC screening invitation. Uptake was defined by self-report of ever having been screened
as part of the National Screening Programme. We assessed socio-economic inequality
using the corrected concentration index of uptake against SES rank, which was derived by
regressing a range of SES markers against net non-pension household wealth. Other
demographic and health-related variables were included in the analysis. Factors associated
with inequality were measured using concentration index decomposition.

There was a significant pro-rich gradient in screening uptake (concentration index: 0.16,
95% CI:0.11-0.22), mostly explained within our model by differences in non-pension wealth
(38.7%), partner screening status (15.9%), sickness/disability (13.5%), and health literacy
(8.5%).

Interventions aimed at reducing inequalities in CRC screening uptake should focus on
improving acceptability of screening in populations with low levels of education and literacy
barriers.

Keywords: England, ELSA, colorectal cancer, screening, inequalities, health literacy,
concentration

Index: decomposition analyses.

Introduction



Colorectal cancer (CRC) is the second largest cause of cancer death in the UK (16,000
deaths per year) (NHS, 2013) and in 2011 was the third most common cancer in men
(23,171 cases) and women (18,410 cases) (Cancer Research UK, 2014). Early detection
through screening has been shown to be cost-effective (Tappenden et al.,, 2007) and
effective in reducing CRC mortality (Hewitson, Glasziou, Irwig, Towler, & Watson, 2007;
Schoen et al., 2012).

In 2006, the National Health Service (NHS) in England implemented an organised CRC
screening programme (the National Bowel Cancer Screening Programme; BCSP). By 2010,
CRC screening had been rolled out nationally so that all people aged 60-69 were offered
screening biennially, by means of a faecal occult blood test (FOBt) (Power, Miles, von
Wagner, Robb, & Wardle, 2009) mailed to each person’s home. The upper age limit is
currently being extended to 75. Overall uptake is approximately 54% (von Wagner, Baio, et
al., 2011), although rates are higher when several screening rounds are included (Lo et al.,
2014). There is evidence of substantial variation in uptake by socio-economic status, with
one study finding participation in the most deprived quintile of residential areas to be only
35%, compared with 61% in the least deprived quintile (von Wagner, Baio, et al., 2011).
Previous studies have also shown systematic differences in CRC screening participation
between geographical regions of England, with London and the North East reporting the
lowest and highest rates of screening, respectively (Logan et al., 2012; von Wagner, Baio, et
al., 2011).

A number of socio-demographic, socio-economic (e.g. age, gender, ethnicity, marital status,
education), and health-related (e.g. perceived health status, longstanding illnesses)
characteristics have been proposed as explaining this gradient in screening participation
(Gimeno Garcia, 2012; Power et al., 2009). Evidence suggests that women are more likely
to participate in screening by FOBt than men (Gimeno Garcia, 2012), and that being married
(Gimeno Garcia, 2012; Power et al., 2009) and having a partner who has also screened (van
Jaarsveld, Miles, Edwards, & Wardle, 2006) are associated with higher screening uptake. It
has been found that among people who are eligible for screening being older (higher >65) is
associated with higher likelihood of screening (Gimeno Garcia, 2012; Power et al., 2009).
Differences in insurance coverage after the age of 65 (e.g. in the USA) have been
suggested as explaining this increase in uptake, although this finding has been replicated in
non-insurance based public health systems (e.g. Italy) (Gimeno Garcia, 2012; Power et al.,
2009). In previous studies, individuals belonging to ethnic minorities have been found to be
less likely to participate in screening; lower socio-economic status (SES) (indicating
dimensions such as income, education and employment status) among ethnic minority
groups is believed to mostly explain this finding (Gimeno Garcia, 2012; Power et al., 2009).
More generally, low levels of education (Gimeno Garcia, 2012; Power et al., 2009) and more
recently, factors such as limited health literacy, defined as the ‘capacity to obtain, process,
and understand basic health information and services needed to make appropriate health
decisions’(Institute of Medicine, 2004), have been found to be associated with lower
participation in CRC screening (Gimeno Garcia, 2012; Kobayashi, Wardle, & von Wagner,
2014; Power et al., 2009). Previous research also suggests that psychosocial determinants
such as pessimistic expectations about future events, low levels of self-efficacy (i.e. a
person’s belief in their ability to succeed) and lack of social support, which are more frequent
in individuals of low SES could explain its association with low CRC screening uptake(von
Wagner, Good, Whitaker, & Wardle, 2011). Finally, health status has been suggested as a
factor affecting participation in CRC screening, although evidence with respect to the
direction of this association is contradictory (Power et al., 2009). Some evidence points
towards greater screening uptake in individuals with better health and healthier lifestyles,
whereas in other studies those with poorer health and chronic conditions have higher
uptake, possibly due to their greater engagement with the health sector (Power et al., 2009).

From a public policy perspective, identifying which characteristics provide the greatest
contributions towards the observed inequalities in uptake of bowel cancer screening is
important in order to devise programmes which are effective in increasing participation and
prioritize interventions. The aim of this study was to determine the relative contribution of
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different factors to socio-economic inequalities in uptake of CRC screening using individual-
level data from the English Longitudinal Study of Ageing (ELSA), a representative sample of
the English population aged =50 years.

First, we quantified inequality using a methodology based on the concentration index
(Wagstaff, Paci, & van Doorslaer, 1991), plotting the cumulative proportion of total screening
uptake in our study population ranked by a measure of SES. Second, we explored the
univariate associations between a number of variables and screening uptake. Finally, we
decomposed the observed inequality expressed by the CI into the relative contribution of
several factors using a multivariate regression model which included factors previously
found to be associated with screening uptake in the univariate analysis (O’Donnell, van
Doorslaer, Wagstaff, & Lindelow, 2008).

Materials and Methods

Sample

The English Longitudinal Study of Ageing (ELSA) is a nationally-representative longitudinal
cohort of individuals aged =50 years, collecting data on health and disability, economic
conditions, social participation, networks and well-being(Steptoe, Breeze, Banks, & Nazroo,
2013). In wave one (2002/03), a core sample of participants were drawn from the 1998,
1999 and 2001 Health Surveys for England (HSE) (Mindell et al., 2012).

In this study we used cross-sectional data from core ELSA participants aged 61-69 who had
a non-proxy interview at wave 5 (2010/11). Proxy interviews were undertaken if the
participant was physically or cognitively impaired or temporarily in care for part of or the
whole duration of the survey fieldwork period (Steptoe et al., 2013). The age restriction was
applied to ensure that all participants would have been sent at least one CRC screening
invitation since BCSP initiation in 2006. Although it started in 2006, the BCSP did not
achieve national coverage for individuals aged 60-69 until to 2010 due to it being
progressive rolled out. Therefore, since Wave 5 of ELSA took place in 2010 only a small
portion of individuals aged 60 and 70 or over would have been eligible for having received at
least one invitation. Participation in the NHS CRC screening programme (ever taken part)
was self-reported in wave 5. Analyses were limited to participants with: (i) valid ‘yes/no’
answer to the screening uptake guestion who reported undertaking the screening as part of
the BCSP since 2006, and ii) complete data on net non-pension wealth and other variables
used to derive the composite socio-economic status (SES) measure, and other demographic
and health variables included in the analyses. Ethics approval for all the ELSA waves was
obtained through the National Research and Ethics Committee.

Variables

CRC screening

Participants were asked if they had ever completed home testing kit to screen for bowel
cancer (i.e. a faecal occult blood testing kit (FOBt) as flexible sigmoidoscopy (FSS) was not
employed at the time of the survey). Over-reporting of cancer screening is known to occur in
surveys (Johnston, Propper, & Shields, 2009). In the case of FOBt, self-reports of
participating in screening have been shown to be higher than reports contained in medical
records, but this may be due to difficulties in obtaining true estimates from the latter
(Madlensky, McLaughlin, & Goel, 2003). In order to limit the extent of reporting bias, positive
answers were followed up by three questions asking when (year and month) the test was
done, and if it was done as part of the NHS BCSP.

Socio-economic status

We created a composite SES measure to rank individuals in the concentration index
analysis. We used such a measure to be consistent with area-level studies which also use
composite measures such as the Index of Multiple Deprivation to explore inequalities in
uptake of CRC screening(von Wagner, Baio, et al., 2011) and colonoscopy (Morris et al.,
2012). We used a generalised linear model (GLM) with gamma family distribution and log
link function to regress household net non-pension wealth (divided by 1,000,000) against a
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number of other socio-economic (education, occupational class, number of vehicles owned,
housing tenure, household composition, economic activity) and socio-demographic (gender,
age) variables. Net non-pension wealth refers to a measure of net housing wealth (i.e. value
of primary house less outstanding primary housing debt) plus net nhon-housing wealth (net
financial wealth and net physical wealth). This was used in previous ELSA analyses rather
than household income to account for different wealth distributions in older ages(Bostock &
Steptoe, 2012; Kobayashi et al., 2014). The GLM model we used provided the best fit
according to Akaike’s Information Criterion compared with other distributional families and
link functions. Our composite measure of SES was predicted net non-pension wealth based
on the coefficients of the regression model. The household wealth measure was not
equivalised to account for household composition; ELSA does not provide equivalised
wealth measures on the grounds that “there is no commonly recognised way of adjusting
wealth holdings to account for family size” (Oldfield, 2009); a similar approach has been
used in other studies (Bostock & Steptoe, 2012; Kobayashi et al., 2014; McMunn, Breeze,
Goodman, Nazroo, & Oldfield, 2005). We controlled for household size in our analyses.

Other variables

Socio-demographic variables used in the analyses were gender, ethnicity (White; non-
White), marital status (single/never married; married once or more; separated/divorced;
widowed), education (no qualification; up to degree level, degree or higher; and
other/foreign), and age (recoded as nine individual year-of-age indicators in order to
discriminate between those who could have received only one, or more than one screening
invitation, as flexibly as possible).

We used separate SES indicators in the decomposition analysis: number of people in the
household (one, two, three or four, five or more), occupational class (unemployed/other,
semi-routine/routine, lower supervisor/technical, small employer, intermediate, and
managerial); number of vehicles owned (i.e. cars, vans, or motorcycles; zero, one, two,
three, four or more); housing tenure (owned outright, paying mortgage, renting, other
[including: living rent-free, shared ownership and individuals for whom item was N/A]);
economic activity (unemployed/other, retired/semi-retired; employed; self-employed;
sick/disabled; looking after family) and quintiles of net non-pension wealth. We also included
geographical indicators (9 Government Office Regions: North East, North West, Yorkshire
and The Humber, East Midlands, West Midlands, East of England, London, South East, and
South West) to investigate regional inequalities in the uptake of CRC screening.

We also included self-reported general health (poor, fair, good, very good, excellent) and
long-standing limiting illness (no, yes not limiting, yes limiting) as well as a binary (yes/no)
guestion indicating any limitation in instrumental activities of daily living (the presence of
difficulties with one or more of the following activities: dressing, walking across a room,
taking bath, eating, getting out of bed, or taking medications) with the sum of limitations as
the variable for analysis(Kobayashi et al., 2014). A separate binary variable was used to
measure any difficulties with using the toilet.

A measure of health literacy was also used in the analyses. Participants were asked to read
the leaflet of a fictitious medicine and to answer 4 reading comprehension questions on its
contents. Four correct answers and at least one error defined adequate and limited health
literacy, respectively (Bostock & Steptoe, 2012; Kobayashi et al., 2014). A variable indicating
difficulties in comprehending English was not included in this study since these were
reported only by 0.5% of the sample.

Finally, we included a variable indicating whether the participant had a partner who they
lived with who also screened for CRC. To derive this variable we counted the number
participants in our dataset (i.e. those people who were eligible for CRC screening), living in
each household; in the dataset there were either 1 or 2. Because of the age restriction
applied to our sample, if a household had one eligible participant it could mean either that
the participant did not have a partner or that they had a younger (i.e. ineligible) partner.
These participants were grouped together in the analyses. In the case of households with
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two eligible CRC screening participants if both participants had screened for CRC, they were
both coded as having a partner who screened; if both partners were eligible for screening on
the basis of their age but only one participant had screened the one who had screened was
coded as having a partner who did not screen and the one who did not screen as having a
partner who screened. The final version of this variable had three categories accounting for
whether the participants: (1) had a partner who was eligible for screening and had been
screened for CRC, (2) had a partner who was not screened despite being age-eligible, or (3)
did not have a partner or had a partner who was not eligible.

Statistical analyses

Cross-sectional survey weights for wave 5 accounting for varying propensities to respond
among key subgroups and the clustering of the data at household level were applied in all
analyses. We assessed socio-demographic, socio-economic and health differences between
individuals who did and did not screen for CRC using x? tests (for categorical variables) and
one-way ANOVA (continuous variables).

Variables included in the concentration index decomposition were selected after fitting
univariate probit models for the association between the socio-demographic, socio-
economic, and health-related variables and the probability of screening. Variables with any
categories that were significantly associated with uptake of screening in univariate models
were retained in multivariate models. For both univariate and multivariate models, marginal
effects of the change in probability of CRC screening for a unit change in the predictor
variables were reported.

Measuring socio-economic inequality

Socio-economic inequalities in uptake of CRC screening were visually inspected with a
concentration curve, quantified with the concentration index and subsequently decomposed
into associated factors using decomposition analysis. The concentration curve plots the
cumulative proportion of the investigated outcome (y-axis) against the cumulative proportion
of the population ranked by a measure of income or SES (x-axis) (O’'Donnell et al., 2008).
The 45 degree line represents perfect equality; if the curve lies below or above the line, the
outcome is more concentrated among the higher or lower SES individuals in the population,
respectively.

The concentration index is twice the area between the concentration curve and the line of
perfect equality. It is calculated as twice the weighted covariance between the outcome (in
our case CRC screening uptake) and the fractional rank in the wealth distribution divided by
the variable mean(O’Donnell et al., 2008):

Q) cI= %covw(hiri)

where Cl is the concentration index; h is CRC screening uptake; r is the fractional rank of the
individual i in terms of wealth (SES) distribution; u is the weighted mean value of the CRC
screening uptake variable; and, cov,, is the weighted covariance (O’'Donnell et al., 2008). Its
value can range between -1 and 1, with 0, negative values and positive values representing
perfect equality, pro-poor inequality and pro-rich inequality, respectively.

It has been argued that using the CI with binary outcome variables has several limitations,
such as, for instance: that its bounds could vary across populations with different mean
values of the outcome variable limiting the scope for inter-group comparisons; that the range
of possible values that the CI could assume are not limited between -1 and +1; and, finally,
that it does not satisfy the ‘mirror’ condition (i.e. inequalities in ill-health do not ‘mirror’ those
of good health) (Costa-Font, Hernandez-Quevedo, & Jiménez-Rubio, 2014). Wagstaff
(2005) and Erreygers (2009) have proposed different correction mechanisms to deal with
these problems, the former measuring relative inequalities, the latter quasi-absolute
inequalities. Given its focus on quasi-absolute inequalities we use the Erreygers (2009)
correction, which has also been used in other studies (Costa-Font et al.,, 2014; Vallejo-
Torres & Morris, 2010), and is given by:
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Where p is the mean value of the health variable, h,.cand hy, represent its bounds, and CI
is the standard concentration index. Following others (Costa-Font et al., 2014; Vallejo-Torres
& Morris, 2010) we will refer to this index as the corrected concentration index (CCI).

As shown by Wagstaff et al (Wagstaff, van Doorslaer, & Watanabe, 2003) the concentration
index can be conceptualised as the sum of the contribution to inequality of a number of
factors, such as socio-economic, socio-demographic, geographical, and policy indicators
(the ‘deterministic’ or explained component), as well as an unexplained residual component.
The original decomposition method assumes an underlying Ordinary Least Squares (OLS)
regression model (Wagstaff et al., 2003); however, decomposition analyses can be
undertaken with dichotomous outcomes if based on a linear approximation of the model
(O’Donnell et al., 2008; Yiengprugsawan, Lim, Carmichael, Dear, & Sleigh, 2010;
Yiengprugsawan, Lim, Carmichael, Sidorenko, & Sleigh, 2007). We used marginal effects
derived from a probit model to produce an additive/linear approximation of the model, as
expressed by the formula:

@) yi=a+ XiBritu

Where B, is the marginal effect of variable x calculated at the sample mean value, and u is
the residual error term. The concentration index can be rewritten as:

X GCI,
@ o= (") =
where u is the weighted mean value of the outcome (screening uptake); Xy is the mean of x
and Cl, is the concentration index of each determinant x, against SES rank'*®. GCl, is a
generalised concentration index for *°. For each of the k x variables we also calculate their
elasticity

Nk = (B’f"), and their contribution (Q, = n,CI;) and percentage contribution (100Q,/CI) to

overall observed socio-economic inequality. We used bootstrapping to derive standard
errors (SEs) for the contribution of each variable. We ran 1000 replications of Eq.s (1,3,4).

As shown in Eq.(3), the contribution of each determinant x;, to the concentration index is a
function of both the effect on the outcome (B, x, /1) and of the extent of the inequality in its
distribution across wealthy and non-wealthy participants (Clyy. This means that if the
marginal effect of a factor is large, but no inequalities exist in the distribution of that factor
then its contribution to overall inequality will be low. Conversely, if a factor is concentrated
amongst participants differentiated by their SES and the marginal effect of the factor is large
then its contribution to the overall concentration index will be large (Yiengprugsawan et al.,
2007).

Results
Sample
Of 8,741 core ELSA participants with non-proxy interviews who took part in wave 5, 3,071
were aged 61 to 69 and 1,930 had answered the questions regarding participation in CRC
screening. Of those who took the test, 2.3% (N=28) said they had not screened as part of
the BCSP and 0.2% (N=2) that they did not know if they were screened as part of the BCSP
or not. Of those who reported taking part in the BCSP, 5 (0.4%) said they had done so prior
to 2006 (i.e. before the start of the programme) and 5 (0.4%) did not know when they did it.
We compared these 40 participants (3.3%) against those who had undergone CRC
screening through the NHS programme on all socio-demographic, socio-economic and
health variables included in the analyses using x° tests. There were no differences in socio-
economic or socio-demographic characteristics; but a higher proportion of participants who
had not been screened as part of the national programme had a longstanding illness. Since
this group was systematically different from the main sample, and the differences may affect
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screening uptake (their illness may have made them eligible for screening outside the
BCSP), they were dropped from the analyses (Figure S1, available in appendix) leaving
1,890 participants with a valid answer to the question on CRC screening. After excluding
cases with missing data on income (N=54, 2.9%), education, (N=1, 0.05%), marital status
(N=1, 0.05%) and occupational class (N=1, 0.05%) a total of 1,833 participants were
retained in the final sample (Figure S1, available in appendix). The sample does not contain
any residents of care homes or nursing homes. There were 70 participants in ELSA wave 5
who were resident in an institution, only 2 answered the questions about CRC screening
participation and these were dropped from the sample after applying the other criteria
described above.

Just over half of the sample were women (55.4%) and the majority had secondary education
or higher (68.9%), were married (76.1%), and were retired or semi-retired (72.3%). There
were no differences in age, gender, screening uptake, or economic activity between
participants with complete data and those missing data on non-pension wealth and other
covariates.

Predicted SES measure

Results of the net non-pension wealth regressions are in Table 3. Net non-pension wealth is
positively correlated with age, education, occupational class, number of vehicles owned and
house ownership. The rank order correlation of the predicted SES variable (mean: 0.40, SD:
0.31; range: 0.006-2.735) and the original wealth variable was 0.68.

Univariate analysis

Overall, the rate of screening uptake (ever taken part in the CRC screening programme) was
61.0% (Table 1 & 2). Uptake was significantly higher among women, and those of White
ethnicity, educated to degree level or above, married (or living as married), in intermediate or
managerial roles, who owned more vehicles and a house, were retired, and who were in the
top four wealth quintiles and those who lived in the North East, East of England, East
Midlands, West Midlands and Yorkshire & The Humber. Uptake of CRC screening was
highest in the North East across all wealth quintiles (figure S2, available in appendix).
Uptake was also higher in those with ‘excellent’ self-reported health, with no longstanding
illnesses, and an adequate health literacy level. In addition, uptake was higher among those
who had a partner who had been screened. No differences in screening uptake existed
between participants who had difficulties in either using the toilet or daily activities and those
who did not have difficulties and between participants of different ages.

Multivariate analysis SES

In the multivariate model (Table 4 ‘Multivariate marginal effects’ column), only gender, health
literacy, partner screening status, economic activity, and housing tenure, and region were
significantly associated (i.e. joint variable significance) with screening uptake. Individuals
who had an eligible partner who did not participate in screening, who were sick or disabled,
as well as those who were paying a mortgage, had a lower probability of screening
compared to those without a (eligible) partner, who were in employment or owned their
home. Women and individuals with a partner eligible for screening who also screened had a
higher probability of screening compared to men and participants without a (eligible) partner.
Finally, participants with limited health literacy were less likely to participate in screening
compared to those with adequate levels of health literacy. There was some evidence of
regional variation in uptake of screening controlling for the other variables in the multivariate
model; the probability of screening was lower in the North West, London, South East and
South West.

Concentration index

The corrected concentration index of screening uptake against SES rank was 0.16 (95%(CI:
0.11 to 0.22, p<0.0001) suggesting statistically significant pro-rich inequalities in uptake of
CRC screening; this inequality in uptake is reflected by the concentration curve (Fig. 1). Sub-
group analyses suggested that inequalities were higher among men, participants with no
education, and those who were: single; either lived alone or in households with more than 5
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people; had low self-reported levels of health, limited health literacy; difficulties with daily
activities; and were unemployed or disabled (Table S1, available in appendix)

Decomposition analyses

All variables included in the multivariate model were included in the decomposition analyses
Among the variables where the categories were jointly significant, those with the greatest
contributions towards inequality in screening were: non-pension wealth (38.7%, 0.05<p<0.1),
health literacy (8.5%, p<0.05), and partner screening status (16%, p<0.05) (Table 4).
Individual characteristics that contributed towards increased inequality were: belonging to
the poorest quintile of net non-pension wealth (34%, 0.05<p=<0.1), being sick or disabled
(13.5%, p<0.05), having a partner who was also screened (15.8%, p<0.05) and a low (fair)
level of self-reported general health (10.6%, 0.05<p<0.1). Being sick and disabled, having a
fair level of self-reported general health and being in the poorest wealth quintile had a
negative association with CRC screening, indicated by a negative elasticity, and were also
concentrated among the less wealthy participants; hence, their contribution to inequality was
high. On the other hand, having a partner who also screened was characterised by a
positive elasticity and was concentrated among wealthier participants, also providing a large
contribution towards inequalities. We reran the decomposition analyses based on the
coefficients of a linear probability model instead of the marginal effects from a probit model
and obtained comparable results (Table S2, available in appendix).

Discussion

Summary

The aim of this study was to investigate the relative contribution of factors associated with
individual-level socio-economic inequalities in CRC screening participation in a
representative sample of the English population within the screening age-range. Uptake of
screening was higher in our sample (61.0%) than in other studies (von Wagner, Baio, et al.,
2011), probably because the age profile meant that the older participants were likely to have
been invited over two or more rounds which, as reported recently, can increase uptake (Lo
et al., 2014). A recent study using ELSA data, but including a broader age range, found a
57% uptake of screening (Gale, Deary, Wardle, Zaninotto, & Batty, 2015). Consistent with a
previous study (von Wagner, Baio, et al., 2011), we found a strong gradient in uptake with
41.7% of individuals in the poorest and 65.5% in the richest quintiles of predicted non-
pension wealth participating in screening. Our findings are also consistent with international
studies showing the existence of a gradient in CRC screening regardless of broader system
factors (e.g. insurance-based health systems) (O’Donnell et al., 2008). Making use of rich
individual level data, our analyses showed the existence of pro-rich inequalities (CCI: 0.16)
in screening uptake with respect to wealth, health literacy region and partner screening
status. Despite the scarcity of directly comparable studies using this measure in the UK, our
figure appears similar to those of other European countries for uptake of colonoscopy or
stool examination, such as Belgium (CCl 0.04), Germany (CCI: 0.126), France 0.135 (but
not Denmark, CCI:-0.074) (Carrieri & Wuebker, 2013) and Ireland (Cl: 0.069) (Walsh, Silles,
& O’Neill, 2012), although the latter estimate did not employ the Erreygers correction
(Erreygers, 2009).

If all people who are eligible for bowel cancer screening are in equal need of it then
inequality in uptake as found in this study could also be recognised as horizontal inequity in
uptake (i.e., unequal treatment of those in equal need). Hence, pro-wealthy inequality might
also be described as pro-wealthy horizontal inequity.

Disparities in SES have consistently been identified as factors driving different patterns of
CRC screening uptake(Gimeno Garcia, 2012; Power et al., 2009). Of the several dimensions
captured by the concept of SES, low income has been associated with lower levels of CRC
screening in both public and private healthcare systems and in both organized and
opportunistic screening systems (Gimeno Garcia, 2012; Liang, Phillips, Nagamine,
Ladabaum, & Haas, 2006; Seeff et al., 2004; von Wagner, Baio, et al., 2011; Walsh et al.,
2012). In our study, once we controlled for a number of socio-demographic, socio-economic
and health variables, we found evidence of an independent association between limited
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wealth and lower probability of screening or inequality in screening. This suggests that the
apparent pro-rich pattern in screening uptake could be mediated by a number of factors
associated with wealth, which we have not measured in our analyses. As we previously
reported, it has been speculated that a number of psychosocial factors might mediate the
association between low income and screening uptake (von Wagner, Good, et al., 2011).

Education, central to the construct of SES, has previously been associated with screening
participation (Gimeno Garcia, 2012; Power et al., 2009), and we found that it explained
18.6% of the inequality in our sample. However, its individual contribution was not significant
in the decomposition analysis, nor was its association with screening status significant in
multivariate analyses. Health literacy is associated with educational attainment, and may
have partly mediated the contribution of education to screening inequality in the
decomposition analysis. As a measure of current functional skills, health literacy has
predictive capability over and above education for health outcomes including colorectal
cancer screening (Kobayashi et al., 2014). It has been suggested that low health literacy
results in poorer health outcomes through differential processes of access to care, patient-
provider interactions, and self-care (von Wagner, Steptoe, Wolf, & Wardle, 2009). Low
health literacy is postulated to result in lower screening attendance through causing limited
knowledge of health services and diseases, difficulty in understanding abstract concepts
such as risk, a preference for emotional over factual information, and lower decision-making
skills(von Wagner, Steptoe, et al., 2009). In the context of CRC screening, previous studies
have shown that individuals with low levels of health literacy report more problems in
seeking and processing health-related information (von Wagner, Semmler, Good, & Wardle,
2009), as well as barriers in understanding (Arnold et al., 2012; Peterson, Dwyer, Mulvaney,
Dietrich, & Rothman, 2007) or completing screening(Kobayashi et al., 2014). In line with
these hypotheses, we found that inadequate health literacy was associated with lower
probability of screening uptake in univariate and multivariate models, and it contributed to
nearly 8% of inequality. Future work should investigate the pathways through which low
health literacy influences the uptake of colorectal cancer screening.

We did not find differences in uptake of screening by age. Higher uptake in older individuals
has been documented in the literature (Gimeno Garcia, 2012; Power et al., 2009); with the
underlying causal mechanism hypothesised as greater engagement with the health sector
due to declining health (von Wagner, Baio, et al., 2011). However, we found that uptake of
screening was higher in participants with better self-reported general health and no
longstanding ilinesses, although the latter only in univariate models. Because poorer health
was concentrated in participants with lower SES, self-reported general health had a high
contribution to health inequalities in CRC screening uptake in our sample (10.6%
0.1>p>0.05). Factors such as fatalistic attitudes towards cancer, previous experiences of ill-
health, and distrust in the medical system, which are more common in individuals with both
poorer health and low SES, have been shown to mediate the association between poor
health and lower uptake of CRC screening (von Wagner, Good, et al., 2011). Being
sick/disabled was independently associated with lower screening uptake in multivariate
models, and contributed to 14% of inequality in uptake of screening, suggesting the
plausibility of this hypothesis in our sample.

In contrast with previous studies (Gimeno Garcia, 2012; Power et al., 2009) we did not find
lower uptake of CRC screening in participants of non-White ethnic background in
multivariate analyses, although under-representation of ethnic minorities in our sample may
have limited the statistical power of our analyses resulting in a type Il error. It is also possible
that owing to the richness of the ELSA dataset, we were able to include a range of
covariates that previous studies were unable not accounted for, such as health literacy that
could be mediators for non-participation among non-White groups. More research including
ethnically diverse samples is warranted to ensure representativeness and generalizability of
results. We also found that women had a higher probability of screening than men, which
echoes the findings of previous studies on FOBt screening (Gimeno Garcia, 2012).



In all analyses, we observed a higher probability of participating in screening among
individuals belonging to couples where the partner had been screened. Similarly, previous
studies found higher odds of screening attendance when both partners were invited to
screen at the same time (van Jaarsveld et al., 2006). However, as in previous studies (van
Jaarsveld et al., 2006), we did not have information on communication between partners,
which could partially mediate this association. Further research elucidating how partner
communication dynamics affect screening attendance is warranted. Having a partner who
screened, more frequent among wealthier participants, significantly accounted for a large
portion (17%) of inequality in screening attendance. However, because the partner data
were inevitably clustered in the dataset, future analyses are needed that decompose the
partner effect and identify whether it is due to shared environmental characteristics or a
genuine influence on participation.

Finally, in agreement with previous findings at different stages of BCSP implementation
(Logan et al., 2012; von Wagner, Baio, et al., 2011), we found significant regional
differences in CRC uptake. Uptake was highest in the North East across all wealth quintiles
and lowest in London, although in multivariate regression models we did not see significant
differences between London, the South East, the South West, and the North West. Although
it is not clear why uptake of CRC screening appears to vary between regions, especially with
respect to London it has been argued that lower uptake could be due to a more varied
population, both from a socio-economic and socio-demographic viewpoint. In our analyses
we were able to adjust for a number of these hypothesised factors (e.g. income, ethnicity)
and the regional differences persisted. It is possible that structural factors (e.g. lost mail and
thus inefficiencies in the invitation system) not specific to CRC screening could affect
screening participation in this areas, as it has previously speculated and future studies could
investigate these observed differences further.

Strengths and limitations

This study has several strengths. It is one of the first UK studies to have rich individual-level
data, allowing us to assess the importance of a wide range of individual factors
simultaneously in multivariate models. Moreover, we applied decomposition analyses to the
study of inequalities in CRC screening uptake, which to the best of our knowledge has only
previously been used to investigate the uptake of CRC screening in Ireland with a focus on
the role of having access to private insurance and uptake of colonoscopy or stool
examination in a number of European countries (Carrieri & Wuebker, 2013; Walsh et al.,
2012) This method has allowed us to expand on previous findings by quantifying the extent
of socio-economic inequality attached to each hypothesised determinant.

Some important limitations should be noted. Most importantly, screening uptake was self-
reported and we did not have any objective verification. It is possible that participation was
over-reported due to confusion with other cancer screening programmes or other clinical
investigations of bowel symptoms. However, self-report of CRC screening has been found to
be accurate (Madlensky et al., 2003). We excluded all individuals who might have not
received an invitation to screen based on their age at initiation of the programme in order to
avoid overestimating the presence of inequalities in screening uptake. In doing so, however,
we might have excluded participants who received an invitation to screen and did not
respond. Our analyses could suffer from some degree of attrition as individuals with missing
values on non-pension wealth and some outcomes were dropped from the analyses. We
compared individuals with complete data against those with any missingness on income and
socio-demographic, socio-economic and health-related correlates (i.e. age, gender, marital
status, education, self-reported general health, longstanding limiting illness, and
occupational class) and did not find any systematic differences in observed data. Non-White
ethnicity was under-represented in our sample, thus not allowing for further investigation of
socio-economic inequalities typical of these groups. Although net non-pension wealth has
been indicated as a better measure of socioeconomic status than income for people of this
age range (Bostock & Steptoe, 2012), there is no commonly recognised method to adjust
household wealth to account for household composition (Oldfield, 2009). Therefore our
socioeconomic status measure is not adjusted for household composition. Finally, the total
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percentage contribution of our decomposition model only explained 97.2% of the inequality.
This could be due to residual, unmeasured factors, but also because of the linear
approximation derived from marginal effects explained in Eq.s (2) and (3). When we reran
the model using a linear functional form the results were qualitatively similar. Our dataset
does not include people living in care homes and nursing homes, and their uptake of CRC
screening and the factors associated with that uptake may be different from those living in
their own homes. Without further evidence it is not appropriate to generalize our findings to
people living in institutions; further research among these groups would be beneficial.
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Implications
Based on our results, policies and programmes aimed at reducing the gradient in CRC

participation should devise strategies to increase acceptability and comprehension of the
screening test among those with lower levels of literacy. Although more evidence supporting
the efficacy of patient navigation models (Freeman & Rodriguez, 2011; Paskett, Harrop, &
Wells, 2011) is needed, in the context of CRC screening telephone support provided by a
registered nurse or a medical assistant with understanding cancer risk and screening
procedure as well as with following up screening completion, has been shown to be a
successful strategy in increasing screening uptake(Green et al., 2013). More research is
warranted to explore how successful these interventions could be in reducing the gradient in
screening participation. Effective interventions should also emphasise the social implications
of screening and its benefit not just to the individual but their family and friends. Interventions
at the individual level, which have shown to modify and improve negative perceptions and
attitudes to screening in harder-to-reach individuals include the use of psycho-educational
material as an alternative to regular screening invitations (Wardle et al., 2003) as well as
enhanced reminders. Since some evidence also exists on the effectiveness of small media
and group educational interventions in increasing uptake of CRC screening future studies
should aim to integrate different approaches to investigate the extent of their effect in
reducing the social gradient in uptake(Baron et al., 2008).

Conclusion

In conclusion, we found a strong socio-economic gradient in uptake of CRC. Low
educational attainment and inadequate health literacy were found to be significantly
associated with lower uptake of screening, as well as making large contributions to
inequalities. Future research could focus on identifying the screening offer delivery methods
that most effectively reduce inequalities in uptake and prevent the emergence of greater
inequalities in CRC deaths.

Appendix: Supplementary data
The following appendix contains the supplementary data related to this article:
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RESEARCH HIGHLIGHTS

We found a significant SES gradient in the uptake of CRC screening in ELSA.
Education and health literacy made large contributions to inequalities in screening
uptake.

Participants who were sick or disabled had lower probability to screen and were
affected by a high degree of inequality.

Having a partner who screened was strongly associated with screening uptake.
Interventions to reduce inequalities in uptake should aim to improve screening
acceptability in groups with poor health literacy.
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Tables and Figures

Figure 1: Concentration curve of CRC screening uptake against SES rank
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Table 1: Frequency of CRC screening uptake by socio-demographic, socio-economic

and

Socio-demographic

Screening uptake

variables No, N(%) Yes, N(%) P(x?)
Total (N=1,833) 676(39.0) 1,157(61.0)

Gender

Male 345(55.4)  484(45.1) 0.0001
Female 331(44.9) 673(54.9) '
Ethnicity

White 650(95.1) 1,135(97.5) 003
Non-White 26(4.9) 22(2.5) '
Education

No qualification 176(29.8)  207(20.5)
Other/foreign 55 (8.7) 89(8.3) 0.0002
Up to degree level 309(43.8) 606(51.8) '
Degree or higher 136(17.7) 255(19.5)

Marital Status

Single (never married) 45(6.6) 51(3.9)

Married (once or more) 469(70.7) 877(77.5) 0.007
Separated/Divorced 100(14.2) 145(11.9) '
Widowed 62(8.4) 84(6.7)

Age

61 89(14.9) 129(11.9)

62 96(15.1) 167(15.1)

63 94(13.0) 129(11.0)

64 87(11.8) 178(14.4)

65 75(10.8) 120(10.3) 0.5
66 58(8.5) 119(9.9)

67 64(8.9) 112(9.4)

68 66(9.3) 103(9.1)

69 47(7.7) 100(8.9)

health-related
variables
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Table 1: (cont.)

Socio-economic variables

Number of people in HH
1

2

3or4

5 or more
Occupational class
Unemployed/other
Semi-routine/routine
Lower supervisor/technical
Small employer
Intermediate
Managerial

No. vehicles owned
0

1

2

>3

Housing Tenure
Own it

Mortgage

Rent

Other

Economic activity
Unemployed/other
Retired/semi-retired
Employed
Self-employed
Sick/disabled
Looking after family
Quintiles net non-pension
wealth

1(Poorest)

2

3

4

5(Richest)

Net non-pension wealth
(wealth/1,000,000)
SES

158(21.6)
399(58.2)
106(18.0)

13(2.2)

7(1.6)
208(33.4)
67(11.2)
98(15.1)
73(9.8)
223(28.9)

96(15.5)
328(47.9)
190(27.6)

62(9.3)

398(57.4)
140(19.5)
127(21.4)

11(1.7)

11(1.7)
374(54.5)
149(22.1)

62(9.0)

48(8.4)

32(4.3)

153(25.2)
121(17.7)
116(17.2)
132(19.0)
154(20.9)
Mean
(SE)

0.32(0.02)
0.33(0.01)

213(16.7)
796(68.9)
139(13.6)

9(0.8)

4(0.6)
337(31.8)
97(9.2)
138(11.9)
176(14.6)
405(31.9)

88(8.2)
551(47.4)
411(35.1)

107(9.3)

897 (76.5)
153(12.9)
102(10.1)

5(0.5)

9(0.9)
753(64.8)
257(22.3)

63(5.5)
19(2.0)
56(4.5)

118(11.5)
199(17.5)
242(21.1)
289(24.3)
309(25.5)
Mean
(SE)

0.38(0.02)
0.40(0.01)

0.0002

0.01

<0.0001

<0.0001

<0.0001

<0.0001

P(t)

0.02
<0.0001
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Table 1 (cont)

Health variables No, N(%) Yes, N(%) P(x?)
Self-reported general

health

Excellent 72(9.9) 169(14.4)

Very good 179(24.7) 366(31.4)

Good 244(36.4)  399(34.3) <0.0001
Fair 132(21.0) 171(14.8)

Poor 49(8.0) 52(5.1)
Long-standing limiting

illness

No 287(41.5) 557(48.8)

Yes, not limiting 160(23.3) 266(22.4)  0.007
Yes, limiting 229(35.2) 334(28.8)
Difficulty using the toilet

No 656(97.1) 1,134(97.9) 034
Yes 20(2.9) 23(2.1) '
Difficulty with daily living

activities

No 575(83.9) 1,013(86.8) 011
Yes 101(16.1)  144(13.2) '
Partner who screened

No (no/ineligible) partner 455(67.8) 671(58.3)

Partner not screened 123(17.7) 97(8.9) <0.0001
Partner screened 98(14.4) 389(32.8)

Health literacy

Inadequate 191(30.4) 246(22.6) 0.0008
Adequate 485(69.6) 911(77.4) '
Geographical variable

Government Office

Region

North East 20(2.2) 73(5.4)

North West 88(14.1).  123(11.4)
Yorkshire & The Humber 57(8.0) 136(12.1)

East Midlands 67(8.8)  134(10.0)

West Midlands 74(10.7) 142(12.5) <0.0001
East of England 77(10.5) 167(13.1)

London 77(14.0) 78(8.7)

South East 127(18.9)  164(14.8)

South West 89(12.8) 140(12.0)
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Table 2: Results of univariate regressions

Marginal effects

Variables (95%Cl) p-value®
Gender
Male Ref.
Female 0.09(0.5;0.14)** <0.0001
Ethnicity
White Ref. 003
Non-White -0.18(-0.34;-0.01)** '
Education
No qualification -0.11(-0.19;-0.04) **
Other/foreign -0.04(-0.14;0.06) 0.0004
Up to degree level 0.02(-0.04,0.08) '
Degree or higher Ref.
Marital Status
Single (never -0.15(-0.26;-0.05) **
married)
Married (once or Ref.
more) 0.01
Separated/Divorced -0.06(-0.14;0.01)*
Widowed -0.07(-0.16;0.01) *
Number of people in
HH
1 -0.10(-0.16;-0.04) **
2 Ref.
3or4 -0.11(-0.18;-0.03) ** 0.0002
5 or more -0.27(-0.49;0.05) **
Age
61 Ref.
62 0.05(-0.04;0.15)
63 0.01(-0.09;0.11)
64 0.09(0.01;0.019) **
65 0.04(-0.06;0.14) 0.5
66 0.09(-0.02;0.19) *
67 0.07(-0.03;0.17)
68 0.04(-0.06;0.15)
69 0.08(0.02;0.19)
Self-reported
general health
Excellent Ref.
Very good -0.03(-0.10;0.04)
Good -0.10(-0.17;-0.03)** <0.0001
Fair -0.17(-0.26;-0.09)**
Poor -0.20(-0.32;-0.08)**
Long-standing
limiting illness
No Ref.
Yes, not limiting -0.05(-0.11;0.01) 0.008
Yes, limiting -0.09(-0.14;-0.03)**
Difficulty using the
toilet
No Ref.
Yes -0.07(-0.23;0.08) 0.35
Difficulty with daily
living activities
No Ref. 0.11
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Yes

-0.05(-0.12;0.01)
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Table 2 (cont.):

Variables

Marginal effects
(95%Cl)

p-value®

Health literacy

Limited

Adequate

Partner who screened
No (no/ineligible) partner
Partner not screened
Partner screened
Quintiles of net non-
pension wealth
(wealth/1,000,000)
1(Poorest)

2

3

4

5(Richest)
Occupational class
Unemployed/other
Semi-routine/routine
Lower supervisor/technical
Small employer

Intermediate
Managerial
Vehicles

0

1

2

3 or more
Housing Tenure
Own it

Mortgage

Rent
Other

Economic activity
Unemployed/other
Retired/semi-retired
Employed
Self-employed
Sick/disabled

Looking after family
Government Office Region
North East

North West

Yorkshire & The Humber
East Midlands

West Midlands

East of England

London

South East

South West

-0.10(-0.15;-0.04)**
Ref.

Ref.
-0.13(-0.22;-0.05)**
0.21(0.15;0.26)**

-0.24(-0.32;-0.16)**
-0.05(-0.12;0.03)
0.003(-0.07;0.08)
0.01(-0.06;0.08)
Ref.

-0.27(-0.57;0.03)*
-0.03(-0.09;0.02)
-0.07(-0.16;0.02)

-0.08(-0.16;-
0.002)**
0.07(-0.004;0.14)*
Ref.

-0.15(-0.26;-0.04)**
-0.001(-0.09;0.09)
0.06(-0.03;0.15)
Ref.

Ref.
-0.17(-0.24;-0.10)
**

-0.25(-0.32;-0.18)
*%

-0.38(-0.64;-0.13)
*%*

-0.17(-0.40;0.06)
0.04(-0.02;0.10)
Ref.
-0.13(-0.23;-0.02)**
-0.34(-0.47;-0.22)**
-0.01(-0.11;0.12)

0.25(0.14;0.35)**
0.01(-0.09;0.10)
0.15(0.06;0.25)**
0.09(-0.01;0.18)*
0.09(0.00;0.19)**
0.11(0.02;0.20)**
-0.06(-0.16;0.05)
Ref
0.04(-0.05;0.14)

0.0008

<0.0001

<0.0001

0.007

0.0001

<0.0001

<0.0001

<0.0001
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**: p<0.05; *: 0.1>p>0.05
§ joint significance
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Table 3: Generalised linear regression model of net non-pension wealth/1,000,000 on

socio-demographic/economic characteristics

, Marginal effects Z
Variables (95%Cl)
Gender
Male Ref.
Female 0.05(-0.01;0.12) 1.55
Age
62 0.02(-0.08;0.13) 0.36
63 -0.02(-0.13;0.08) -0.44
64 0.07(-0.05;0.18) 1.17
65 0.04(-0.08;0.16) 0.73
66 0.17(0.01;0.32) 2.12
67 0.12(-0.03;0.26) 1.59
68 0.12(-0.03;0.26) 1.60
69 0.02(-0.11;0.15) 0.30
Education
No qualification -0.31(-0.42;-0.19) -5.27
Other/foreign -0.23(-0.37;-0.09) -3.28
Up to degree level -0.19(-0.30;-0.08) -3.34
Degree or higher Ref
Occupational Class
Unemployed/other -0.03(-0.47;0.40) -0.15
Semi-routine/routine -0.17(-0.25;-0.08) -3.84
Lower. . 10.13(-0.25;-0.02) 230
supervisor/technical
Small employer -0.06(-0.18;0.06)  -0.99
Intermediate -0.15(-0.25;-0.05) -2.98
Managerial Ref
No. Vehicles Owned
0 -0.52(-0.72;-0.31)  -4.95
1 -0.42(-0.62;-0.23)  -4.20
2 -0.31(-0.51;-0.11)  -2.98
3 or more Ref
Housing Tenure
Own it Ref
Mortgage -0.12(-0.19;-0.04) -2.95
Rent -0.42(-0.46;-0.37) -16.88
Other -0.36(-0.45;-0.27)  -7.89
Number of people in HH
1 -0.006(-0.09;0.08) -0.15
2 Ref.
3or4 -0.08(-0.16;- -1.94
0.001)
5 or more -0.16(-0.34; -  -1.65
0.03)
Economic activity
Unemployed/other 0.17(-0.21;0.54) 0.89
Retired/semi-retired 0.03(-0.04;0.11) 0.91
Employed Ref
Self-employed 0.38(0.14;0.62) 3.06
Sick/disabled -0.08(-0.20;0.04) -1.25
Looking after family 0.11(-0.06;0.28) 1.26

Values in bold: p<0.05
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Table 4:Results of decomposition analysis

Multivariate
Variables é?faggt';*ﬂ Elasticity CCl Contr. % Contr.
(95%CI)

Gender§
Male Ref. Ref. Ref. Ref. Ref.
Female 0.06(0.01;0.12)** 0.04849 -0.01828 -0.00089 -0.53105
Ethnicity
White Ref. Ref. Ref. Ref. Ref.
Non white -0.004(-0.17;0.15)  0.007445 0.018679 0.000139 0.083336
Educations
No qualfication 0.06(-0.14:0.025)  -02222 -1.20465  .02677 100422
Up to degree level -0.003(-0.10;0.09) -.000378 -.57716 .00021 .13082
Other/foreign 0.03(-0.03;0.09) .02441 .16548 .00403 2.42092
Degree or higher Ref. Ref. Ref. Ref. Ref.
Total 0.03101  18.59396
Marital Status
Single (never 10.04(-0.17,0.08)  -00354 -49304 00174  1.04834
married)
Married (once or Ref. Ref. Ref. Ref. Ref.
more)
Separated/Divorced 0.01(-0.08;0.01) .00281 -.667138 -.00188 -1.12668
Widowed -0.02(-0.12;0.09) -.00189  -.54517 .00103 .61962
Total 0.00089 0.54128
Number of people in
HH
1 0.01(-0.09;0.10) .00190 -.67233 -.00128 -.76758
2 Ref. Ref. Ref. Ref. Ref.
3or4 -0.03(-0.09;0.03) -.00768  -.15206 .00116 .70049
5 or more -0.21(-

0.42:0.004)* -.00456  -.80150 .00366 2.19458
Total 0.00354 2.12749
Age
61 Ref. Ref. Ref. Ref. Ref.
62 0.05(-0.04;0.14)  0.012287 -0.17291 -0.0021  -1.27311
63 -0.003(-0.09;0.09) -0.00061 -0.19489 0.0001 0.07104
64 0.08(0.00;0.127)**  0.018676 -0.00662  -0.0001  -0.07406
65 -0.001(-0.09;0.09) -.00029  -.10025 .00002 .01766
66 0.04(-0.05;0.14) .00674 42297 .00285 1.71024
67 0.003(-0.09;0.09) .00045 34611 .00015 .09346
68 -0.01(-0.12;0.09) -.00220 29359  -.00064 -.38879
69 0.05(-0.05;0.15) .00663 -.29500 -.00195 -1.17345
Total -0.00167 -1.01701
Self-reported
general health
Excellent Ref. Ref. Ref. Ref. Ref.
Very good -0.03(-0.11;0.03) -.01775 35720  -.00634  -3.80073
Good -o.og(c-)(.)c.)g;; 05573  .07666  -.00427  -2.5609
Fair -0.09(-0.18;0.00)* -.02598  -.68095 .01769  10.60237
Poor -0.05(-0.18;0.07) -.00571 -1.10001 .00628 3.76699
Total 0.01336 8.00773

Long-standing
limiting illness
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No Ref. Ref. Ref. Ref. Ref.
Yes, not limiting -0.02(-0.07;0.04) -.00587 .15203 -.00089 -.53555
Yes, limiting 0.02(-0.04,0.08) .01015 -.46853 -.00475 -2.85134
Total -0.00564 -3.38689
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Table 4 (cont)

Variables Margglgrée;/lo(e:i;;ects Elait'C't Cl Contr. % Contr.

Health Literacy$§
Limited -0.06(-0.12;-0.00)**  -.02454 -.57830 .01419 8.50536
Adequate Ref. Ref. Ref. Ref. Ref.
Partner who
screened§
No (nofineligible) Ref. Ref. Ref. Ref. Ref.
partner
Partner not screened -0.13(-0.21;-0.04)**  -.02353 -.01503 .00035 .21196
Partner screened 0.15(0.09;0.21)** .06300 .41740 02629  15.75851
Total 0.02664  15.97047
Net non-pension
wealth
(wealth/1,000,000)
1(poorest) -0.12(-0.23;-0.00)**  -.03145 -1.8097 .05692 34.11176
2 -0.04(-0.11;0.04)  -.01055 -.47588 .00502 3.01069
3 0.00006(-

0.07:0.07) .00002 .03999 0.00008 .00049
4 0.01(-0.05;0.08) .00532  .47913 .00255 1.52953
5 (richest) Ref. Ref. Ref. Ref. Ref.
Total 0.06457  38.65247
Occupational class
Unemployed/other -0.18(-0.47;0.10)  -.00278 .30233  -.00084 -.50443
Semi-routine/routine 0.04(-0.2;0.11) .022893 -.93975 -.02151 -12.89256
Lower . 0.003(-0.09;0.09) .000617 -.74004 -.00045  -.27368
supervisor/technical
Small employer 0.002(-0.08;0.08) .00056 .55538 .00031 .18793
Intermediate 0.05(-0.02;0.12) .01073 -.14141  -.00151 -.90956
Managerial Ref. Ref. Ref. Ref. Ref.
Total -0.024  -14.3923
Vehicles
0 -0.05(-0.17;0.06)  -.00946 -1.7165 .01624 9.73550
1 -0.01(-0.09;0.07)  -.00750 .36713 .00275 1.65128
2 0.03(-0.05;0.11) 1.65128 .72077 72077 7.30252
3 or more Ref. Ref. Ref. Ref. Ref.
Total 0.03117 18.6893
Housing Tenure§
Own it Ref. Ref. Ref. Ref. Ref.
Mortgage -0.09(-0.15;-0.03)**  -.02257 -.02257  -.00001 -.00700
Rent -0.03(-0.14;0.08)  -.00792 -2.0782 .01646 9.8649
Other -0.18(-0.45;0.08)  -.00278 -1.7218 .00479 2.87609
Total 0.02124  12.73399
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Table 4 (cont).

Economic activity8

Unemployed/other -0.13(-0.35;0.09)  -.00236 .43376  -.00102 -.61534
Retired/semi-retired 0.04(-0.02;0.09) .03958 -.03439 -.00136 -.81587
Employed Ref. Ref. Ref. Ref. Ref.
Selt-employed 0.08(:0.19,003) -00893 %7 01536  -9.21004
Sick/disabled -0.18(-0.33;-0.05)**  -.01299 -1.7321 .02251  13.49344
Looking after family -0.01(-0.13;0.10)  -.00095 -.00095 -.00043 -.26050
Total 0.00434 2.59169
Government Office

Region

North East 0.28(0.19;0.38)** .02063 -.39926  -.00823  -4.93764
North West 0.06(-0.02;0.14) 01215 -.12691 -.00154 -.92458
Yorkonire & The 0.16(0.07,0.24)*  .02688 -33797 -00908  -5.44433
East Midlands 0.13(0.05;0.21)** .01966 -.03226 -.00063 -.38029
West Midlands 0.15(0.07;0.23)** .02868 -.14942  -.00428 -2.56816
East of England (0.130.05;0.21)** 02485 .23175 .00575 3.45122
London 0.04(-0.05;0.13) .00692 -.13736 -.00095 -.57044
South East Ref Ref. Ref. Ref. Ref.
South West 0.06(-0.02;0.13) 01120 .32337 .00362 217111
Total -0.01534 -9.20311
Overall total 0.163553 97.96672

Values in bold: p<0.05; values in italics 0.1>p>0.05 (contribution and % contribution in

decomposition analyses)
**: p <0.05 *:0.1>p>0.05

8: p <0.05 =: 0.1>p>0.05 (joint significance — multivariate model)
*** All variables with at least one value significant in univariate analyses were entered in the

final multivariate one.
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