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Data Briefing
Key Points
· Life expectancy (LE) figures were calculated for both men and women for West Sussex and constituent districts and for each deprivation decile (tenth) of the county for each 3 year period 2001-2003 to 2010-2012 in order to examine trends over time.
· Life expectancy figures were also calculated at ward level for all persons for two 6 year periods; 2001-2006 and 2007-2012. Due to the low annual number of deaths in small areas, more years need to be pooled in order to generate enough data to calculate ward level life expectancy.
· Life expectancy in West Sussex was 80.5 years for men and 83.9 years for women in 2010-2012 combined, up from 77.7 years and 81.9 years in 2001-2003 combined.
· Life expectancy improved for men and women in every district and borough of West Sussex between these time periods.
· Life expectancy figures for women do not differ significantly by district but figures for men are lower than the West Sussex average in Arun and Worthing and higher in Horsham and Mid Sussex. 
· The life expectancy gap between electoral wards has increased from 12.2 years in 2001-06 to 15.1 years in 2007-12 (for wards with higher certainty around the data the differences were 11.7 and 13.2 years) although this change is not statistically significant.
· When combined, proportion of population in care homes and older person poverty accounted for 70% of the difference in life expectancy at ward level. After adjustment for population in care homes, a 5% rise in older person poverty was associated with a 1 year drop in life expectancy.
· Of the wards where life expectancy was significantly different from the West Sussex average (either higher or lower) in 2001-06, 76% remained significantly different in 2007-12.
· The social gradient in life expectancy (the average change associated with a 1 decile shift in deprivation) increased for both men and women between 2001-03 and 2010-12 an indication that while LE improved across the board, health inequalities have been increasing.
· Causes of death have not been examined as part of this briefing.

All data presented in this report are available for download at http://jsna.westsussex.gov.uk/jsna-Core-dataset 
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About Life Expectancy Calculations
Life expectancy at birth is defined as the average number of years a cohort of babies would live if they experienced the age-specific death rates of the prevailing time period throughout their life. For example, life expectancy at birth in 2013 is the average number of years a group of babies born in 2013 would live if they were to experience the age –specific mortality rates of 2013. It is not, therefore, a projection into the future but a measure of the health of the population in the here and now. No data on trends, technological advancements, social class, lifestyle factors, political decisions and so on are used in the calculation; simply the number who died and the number who lived in each age group over a given time period.
An accurate figure for life expectancy requires a lot of data and small variations in deaths year on year can have a big effect on estimates. To counteract this, several years of pooled data are often used in the calculation. For smaller areas such as wards, The PHRU method[footnoteRef:1] pools males and females together along with several years’ deaths to try to reduce uncertainty around the estimates for local areas within West Sussex. At larger geographies, such as districts, life expectancy may be calculated separately for males and females. [1:  A ‘life table’ method – suitability discussed in Williams et al 2005 - http://www.sepho.org.uk/viewResource.aspx?id=9847 ] 

All data are presented with 95% confidence intervals, which indicate the level of uncertainty around the estimate. If figures for two areas have confidence intervals that overlap with each other, they are not considered to be ‘statistically significantly’ different from one another. In other words, we can’t be sure that life expectancy in one of these areas is really any different from that in the other. If the confidence intervals do not overlap, we would consider that good evidence that there is something different about the health of these two populations.
All death data in this report have been assigned a geographic area based on postcodes contained within the Primary Care Mortality Database. A small proportion of deaths (average 0.1%) did not have a postcode attached and were therefore unable to be analysed. This may result in small discrepancies between this data and other published sources. The population base used as the denominator in the calculations was the ONS revised population estimates at LSOA level for each year[footnoteRef:2]. [2:  ONS data available at time of this publication – 2001, 2002-2010, 2011 and 2012] 








Life Expectancy at County and District Level
Life expectancy in West Sussex and the county’s constituent districts and boroughs is shown in Table 1[footnoteRef:3]. Areas where estimates for men are significantly different from the county average are highlighted red and green. Estimates for women were not significantly different from the county average in any area. [3:  A note on validation – our data for 2009-2011 are very similar to those published by Public Health England for 2009-2011 http://www.lho.org.uk/LHO_Topics/Analytic_Tools/Segment/Documents/LA_E10000032.pdf] 

	LA
	Men (10-12)
	CI (95%)
	Women (10-12)
	CI (95%)

	Adur
	80.4
	(79.6 - 81.3)
	83.4
	(82.6 - 84.1)

	Arun
	79.7
	(79.1 - 80.2)
	83.5
	(83 - 84)

	Chichester
	80.9
	(80.3 - 81.6)
	84.6
	(84 - 85.2)

	Crawley
	79.7
	(79 - 80.4)
	83.6
	(82.8 - 84.3)

	Horsham
	81.7
	(81.1 - 82.3)
	84.4
	(83.8 - 85)

	Mid Sussex
	81.9
	(81.3 - 82.4)
	84.2
	(83.7 - 84.8)

	Worthing
	78.8
	(78.1 - 79.4)
	83.1
	(82.5 - 83.7)

	West Sussex
	80.5
	(80.3 - 80.8)
	83.9
	(83.7 - 84.1)


Table 1 – LE for Males and Females by District 2010-2012

Life expectancy has risen steadily for both males and females in all of West Sussex’s districts and boroughs between 2001-2003 and 2010-2012. The Y axis does not start from zero or include confidence intervals to enable easier identification of trends. 

Figure 1 – Life expectancy at birth 2001-03 to 2010-12 by LA (Males)


Figure 2 – Life Expectancy at birth 2001-03 to 2010-12 by LA (Females)
Table 2 shows that male and female life expectancy increased in every district between 2001-03 and 2010-1. Estimates are quite volatile year on year (seen in Figures 1 and 2); any differences observed in the increases between districts are not considered statistically significant.
	Change 2001-03 to 2010-12
	Change in Male LE
	Change in Female LE

	West Sussex
	2.8
	2.0

	Adur
	3.1
	0.9

	Arun
	2.2
	1.7

	Chichester
	3.1
	2.3

	Crawley
	1.1
	2.7

	Horsham
	3.1
	1.6

	Mid Sussex
	4.2
	1.7

	Worthing
	2.4
	2.0


Table 2 – Total change in LE by district 2001-03 to 2010-12

The Social Gradient of Life Expectancy
Life expectancy has been found to be associated with deprivation[footnoteRef:4] and social gradients (the average change in life expectancy with each successive decile of deprivation[footnoteRef:5]) at county level are routinely published by Public Health England (termed the Slope Index of Inequality or SII)[footnoteRef:6]. We have replicated these calculations for both males and females at three year time periods to assess whether the gradient has changed. A steeper gradient (a higher value) indicates greater social inequality. [4:  Fair Society Healthy Lives Marmot et al 2010]  [5:  Calculated from Index of Multiple Deprivation data]  [6:  APHO Health Profiles http://www.apho.org.uk/default.aspx?QN=P_HEALTH_PROFILES] 

In 2010-12, men in the least deprived tenth of the county were living 8.8 years longer than men in the most deprived tenth, up from 7.8 years in 2001-03. For women the difference has moved from 4.2 to 7.2 years. 
The Slope Index of Inequality increased so that each decile above the most deprived represented an average of 0.69 years of LE for each person in West Sussex in 2010-12, an increase from 0.59 years in 2001-03. This change was largely among women, where the SII increased from 0.45 years to 0.62 years per decile; for men the change was from 0.74 to 0.76 years.

Figure 3 – Slope Index of Inequality in Life Expectancy at Birth in 2001-06 and 2007-12

Despite LE having risen in all districts in West Sussex, inequality in its distribution has therefore increased. This change is considered statistically significant for women and all persons combined but not for men[footnoteRef:7]. Results are in Table 3 with significant changes highlighted in red. [7:  Statistical Note – modelling gradient change is complex. Use of typical OLS regression results in significance being highly biased by number of data points. It was decided to test the significance of the gradient change by calculating confidence intervals from 1000 resampled values for LE at each decile in each time period. For more information contact JSNA@westsussex.gov.uk ] 

	 
	Years 2001-03
	Years 2010-12
	 

	 
	Gradient
	LCL
	UCL
	Gradient
	LCL
	UCL
	Change/Sig

	Males
	0.74
	0.68
	0.81
	0.76
	0.70
	0.82
	0.02

	Female
	0.45
	0.39
	0.50
	0.62
	0.57
	0.68
	0.17

	All Persons
	0.59
	0.55
	0.63
	0.69
	0.65
	0.73
	0.10


Table 3 – Change in LE gradient by deprivation decile between 2001-03 and 2010-12




Life Expectancy at Ward Level
West Sussex has previously been highlighted as the county with the greatest ward level inequalities in life expectancy in the South East region[footnoteRef:8]. One of the aims of this report has been to examine how West Sussex’s life expectancy gap might have changed over the last 10 years.  [8:  West Sussex Health Inequalities Strategy] 

Life expectancy data at ward level is difficult to estimate with any certainty; because of this, data have been aggregated into the six year periods 2001-2006 and 2007-2012. 
The life expectancy data for 2007-2012 are shown in ranges in Map 1 (detailed data in the Appendix). The spread of data exhibits a similar pattern to that calculated previously by the PHRU[footnoteRef:9], with low LE in many of the wards along the coast and in the West of Crawley and high LE in many of the wards in the rural centre of the county. [9:  West Sussex Ward Profiles 2013 - http://jsna.westsussex.gov.uk/JSNA-Profiles] 
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Map 1 – LE by West Sussex Ward (2007-2012)

The five wards with the lowest life expectancies were River and Marine in Arun district, Southgate in Crawley Borough and Heene and Central in Worthing Borough. The five wards with the highest life expectancies were Burgess Hill Dunstall and East Grinstead Imberhorne in Mid Sussex, Findon in Arun, Pound Hill South in Crawley and Harting in Chichester. It should be noted that there were very few deaths in these five wards, meaning estimates carry a high degree of uncertainty. Results are shown in Table 3 (wards significantly higher and lower than the West Sussex average are highlighted green and red respectively).
	Highest Wards
	LE (2007-12)
	95% CI
	Lowest Wards
	LE (2007-12)
	95% CI

	Burgess Hill Dunstall
	89.3
	(84.3 - 94.4)
	Southgate
	78.0
	(76.9 - 79.1)

	East Grinstead Imberhorne
	87.5
	(85.1 - 89.8)
	Central
	76.7
	(75.6 - 77.9)

	Findon
	87.4
	(85.1 - 89.7)
	Heene
	75.2
	(73.9 - 76.5)

	Pound Hill South and Worth
	86.6
	(84.4 - 88.9)
	Marine
	74.5
	(73 - 75.9)

	Harting
	86.6
	(84.1 - 89.1)
	River
	74.2
	(72.8 - 75.6)


Table 4 – Highest and Lowest Ward Level Life Expectancies 2007-12
Factoring out wards in which very few deaths occurred (standard error > 1[footnoteRef:10]), the absolute difference in life expectancy at ward level was 11.7 years in 2001-2006 and 13.2 years in 2007-2012 (this change is not statistically significant).  [10:  Standard Error greater than 1 chosen as a largely arbitrary cut off after visual examination of the data] 

Map 2 shows the wards which had life expectancies significantly above or below the West Sussex average in both time periods. Of the 58 wards that were significantly different from the West Sussex average in 2001-06, 76% (44) remained significantly different in 2007-12.
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Map 2 – Wards that were significantly different from the West Sussex average in both periods (2001-06, 2007-12)

There were 20 wards in West Sussex in which LE increased significantly between the two periods and none where it decreased significantly. These wards are shown in Map 3.
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Map 3 – Wards where LE significantly increased (2001-06, 2007-12)












Despite pooling six years of estimates, there were still areas where there were very few deaths. These areas have a high degree of uncertainty around their Life Expectancy estimate and are highlighted in Map 4. They are particularly concentrated in rural areas with smaller numbers of residents.
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Map 4 – Wards where estimates have a large confidence interval (2007-12)
Many wards were also found to be significantly different from the district in which they are located. These are shown in Map 5.[image: ]
Map 5 – Wards where estimates were significantly higher or lower than their district average (2007-12)
Determinants of Life Expectancy at a Local Level
Regression analysis is a method of determining how the change in one or more variables relates to the change in another. We built several regression models to examine how variables such as income, poverty, population composition and rurality were related to ward level life expectancy in 2007-12.
Life expectancy was found to be fairly well correlated between the two time periods, with figures in 2001-06 explaining about 62% of the variation in 2007-12 (p<0.05).
The relationship between life expectancy and several independent variables was also assessed with older person poverty and proportion of population in care homes being found to be the best predictors of LE at ward level. 
	Assessed Variables
	Source
	Result (Significance)

	Older Person Poverty
	IMD 2010
	Significant

	Pop in Care Homes
	Census 2011
	Significant

	Rurality
	ONS Classification
	Not Significant

	District/Borough
	ONS Classification
	Not Significant

	% of population aged 65+
	Census 2011
	Not Significant

	LNIA Status
	Local Classification
	Not Significant

	Mean Income
	CACI Model
	Not Significant


Table 5 – List of Variables Assessed as Potentially related to Ward Level Life Expectancy (2007-2012)
After adjustment for these variables, rurality, district, population structure, Local Neighbourhood Improvement Area (LNIA) status and mean income were not significant (the effect of these last two being better explained by older person poverty)[footnoteRef:11].  [11:  Statistical note - Various modelling methods were used to examine the relationship between LE and the independent variables including GLM with various links and OLS/GLM with log transformed variables and interaction terms. No methods yielded significantly more information than a standard OLS, however (assessed by Bayesian Information Criterion).] 

A 5% increase in older people living in care homes (Census 2011) was associated with a 1 year drop in ward level life expectancy (p <0.05). Similarly a 5% rise in older person poverty (IMD data relating to 2008) was also associated with a 1 year drop in life expectancy (p < 0.05). 
Overall population in care homes and older person poverty were found to explain 70% of the variation in life expectancy between wards in 2007-12 (p<0.05). This increased to 76% if wards with higher uncertainty around the LE estimate (SE<1) were excluded[footnoteRef:12] and rurality, district, population structure, LNIA status and mean income remained insignificant (p>0.05). [12:  This method caused a slight violation of heteroskedasticity assumptions but this was determined to be through small sample size being biased by statistical outliers rather than a misspecification of the model.] 

The relationship between older person poverty (IMD data relating to 2001) and ward level LE for the whole of England for the period (1999-2003) was also examined and similarly, a 4% rise in older person poverty was found to be associated with a 1 year drop in LE after adjustment for care home population (Census 2001) (p<0.05).
Life Expectancy at Birth (Males)
West Sussex	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	77.691791736224133	77.953623430676586	78.250850681885794	78.784904700307507	78.894057640423341	79.050926363325374	79.248110914029624	79.767240052630456	80.240085861160907	80.529257618590435	Adur	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	77.293537301234963	77.111268519270851	77.344443206149066	78.558386195419175	78.37713901398422	78.455509990016267	78.200379070940087	79.223850492367831	80.02222509802921	80.449484636499463	Arun	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	77.491457296649259	77.629296663233305	77.56941079429734	77.822112763716163	78.080699909531276	78.643162044294627	78.727623897577416	79.179703511638337	79.095920620374059	79.668506638356519	Chichester	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	77.829063988932447	78.096989537503248	78.663464486945898	79.076824655223191	79.140938843737814	78.958865891249019	79.393531774097966	80.119264008324748	80.893379263226578	80.947284799283878	Crawley	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	78.632617214301447	78.956745397118723	79.1560529348085	79.352727988911525	78.611845561368128	78.924341532521638	79.47475037430921	79.772495475511604	79.64217689262459	79.683188546030152	Horsham	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	78.605357365717978	79.078434851685884	79.712168561252511	80.058783156337284	80.009059749632442	79.686544886199798	80.244932287007245	81.055472572924742	81.725500947645202	81.732478867473205	Mid Sussex	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	77.697325626731939	78.211260771871849	78.775133366238407	79.838208429186722	79.999017574809628	80.275578913132776	80.509501084712838	81.080639308721629	81.586518148970541	81.850217550711079	Worthing	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	76.372374768880448	76.542323422834144	76.679662930255972	77.308452399629459	78.181998710599572	78.210962951109906	77.72426479663531	77.474247599005622	78.331601083587046	78.758784803960381	Years
Life Expectancy at Birth
Life Expectancy at Birth (Females)
West Sussex	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	81.850189358434875	82.023799792642265	82.130139684278291	82.277579936761882	82.404553742449536	82.768960719279363	83.189237494316444	83.466585537022766	83.806761484635942	83.878942541398317	Adur	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	82.486394793696078	81.959820588989018	81.438546137291368	81.251029351596387	81.151525093394625	81.498060668816365	82.253211052660632	82.89210686116553	83.395816619746654	83.358450369655429	Arun	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	81.858843117914375	81.911283076138801	82.22787687948329	82.073488511057434	82.160461984226075	82.362193190203158	82.981637986379326	83.25365113624413	83.652786011494442	83.520991443445922	Chichester	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	82.28799736919477	82.575140411067295	82.780768475895627	82.894768748489057	82.598160459886543	83.075736185496865	83.57307040033939	84.512423742874745	84.392297871982692	84.591433977881522	Crawley	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	80.911135732326528	81.590869998898057	81.849351898197654	82.439154983907414	83.31571290876542	83.848349244688009	83.929930763428885	83.259983731634193	83.649654265448603	83.563565172217352	Horsham	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	82.818007826997587	82.826325391372123	83.246120882492917	83.309202528942819	83.153651768787526	83.186335541384253	83.46829084862469	83.995389824522263	84.649503584404385	84.411724373642528	Mid Sussex	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	81.594729012091221	81.90778694351657	82.019025257587188	82.280596269956405	82.841929123564142	83.341157981387141	83.589196396143549	83.581776072438885	83.818485995089375	84.242107870306597	Worthing	2001-3	2002-4	2003-5	2004-6	2005-7	2006-8	2007-9	2008-10	2009-11	2010-12	81.065713452644474	81.160269684411318	80.727761322112983	81.320884112883249	81.367198138239118	81.876807126833995	82.253983021015998	82.363735943633145	82.904408758832417	83.10198271697152	Years
Life Expectancy at Birth
LE (2001-06)	75.74551183950193	78.340313263225624	79.882727264487627	79.679469533800571	80.9891276548056	81.240505924894151	80.985567966373225	81.502436404474224	81.938796868998097	82.434339949031042	LE (2007-10)	76.912404645022917	79.601720371520841	81.192587820904109	81.170929749497731	82.021897358227747	83.278659706801164	82.613991135742808	82.525659613072563	84.471857625652333	84.477710838971845	Deprivation Decile (IMD 2010)
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