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ABSTRACT
Objectives The purpose of this systematic review is to 
explore the effectiveness of the National Health Inequality 
Strategy, which was conducted in England between 1999 
and 2010.
Design Three databases (Ovid Medline, Embase and 
PsycINFO) and grey literature were searched for articles 
published that reported on changes in inequalities in 
health outcomes in England over the implementation 
period. Articles published between January 1999 and 
November 2021 were included. Title and abstracts were 
screened according to an eligibility criteria. Data were 
extracted from eligible studies, and risk of bias was 
assessed using the Risk of Bias in Non- randomized 
Studies of Interventions tool.
Results The search strategy identified 10 311 unique 
studies, which were screened. 42 were reviewed in 
full text and 11 were included in the final review. Six 
studies contained data on inequalities of life expectancy 
or mortality, four on disease- specific mortality, three on 
infant mortality and three on morbidities. Early government 
reports suggested that inequalities in life expectancy and 
infant mortality had increased. However, later publications 
using more accurate data and more appropriate measures 
found that absolute and relative inequalities had decreased 
throughout the strategy period for both measures. Three 
of four studies found a narrowing of inequalities in all- 
cause mortality. Absolute inequalities in mortality due to 
cancer and cardiovascular disease decreased, but relative 
inequalities increased. There was a lack of change, or 
widening of inequalities in mental health, self- reported 
health, health- related quality of life and long- term 
conditions.
Conclusions With respect to its aims, the strategy was 
broadly successful. Policymakers should take courage that 
progress on health inequalities is achievable with long- 
term, multiagency, cross- government action.
Trial registration number This study was registered in 
PROSPERO (CRD42021285770).

INTRODUCTION
The pandemic has exacerbated societal 
health inequalities, with higher numbers of 
COVID- 19 related cases and deaths in areas 
of higher socioeconomic disadvantage and 
among minority ethnic groups.1 2 In England, 
the COVID- 19 mortality rate for those under 

65 was 3.7× greater in the most deprived 
10% of local areas compared with the least 
deprived. Age- standardised COVID- 19 
mortality rates were more than twice as high 
in the most deprived 10% of areas compared 
with the least.2

Knowledge of the existence of health 
inequalities is not new. The first major UK 
publication describing health inequalities 
was the Black report in 1980, although health 
inequalities had been described and debated 
in the academic literature for decades before 
that. It was not until 1997, with a newly elected 
government, that health inequalities became 
a policy priority. The government commis-
sioned a health inequalities review, subse-
quently published in 1998 as the Acheson 
report, and committed itself to implement 
the evidence- based policy recommendations.3 
Subsequently, a wide- ranging national health 
inequalities strategy was implemented, with 
various strategies and aims updated over time. 
This was the first and most extensive interna-
tional attempt to address health inequalities 
through a widespread programme of cross- 
government action.

Two national documents set out the health 
inequalities strategy. First, ‘Reducing health 
inequalities: an action report’ was published 
in 1999 in response to the Acheson report. It 
described a wide variety of policies designed to 
reduce health inequalities: both more ‘down-
stream’ initiatives, such as increased National 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ This is the first study to synthesise all published 
studies and grey literature on the health inequalities 
strategy conducted in England from 1999 to 2010.

 ⇒ This study used a broad search strategy of peer- 
reviewed and grey literature.

 ⇒ The retrospective nature of studies and lack of 
counterfactual means that causal claims as to the 
effect of the strategy cannot easily be made. This 
resulted in an increased risk of bias of studies.
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Health Service (NHS) funding or the establishment of 
a National Institute for Clinical Excellence, and more 
‘upstream’ policies, such as a national minimum wage, 
the new deal for employment and increased funding 
for schools, housing and transport.4 Second, ‘Tackling 
health inequalities: a Program for Action’ was published 
in 2003.5 It set out 82 cross- departmental commitments, 
along with 12 headline indicators of the key areas to be 
monitored. Again, these commitments included a range 
of ‘upstream’ and ‘downstream’ policies. Other studies 
have previously summarised the strategy.6–8 The strategy 
involved a wide range of policy actions across different 
sectors. These included large increases in levels of public 
spending on a range of social programmes (such as the 
introduction of the Child Tax Credit; SureStart Children’s 
Centres), the introduction of the national minimum 
wage, area- based interventions such as the Health Action 
Zones and Neighbourhood Renewal funds and a substan-
tial increase in expenditure on the NHS. The latter was 
targeted at more deprived neighbourhoods when, after 
2001, a ‘health inequalities weighting’ was added to the 
way in which NHS funds were geographically distributed, 
so that areas of higher deprivation received more funds 
per head to reflect higher health need.9

The programme for action included two national 
targets: (1) by 2010, to reduce by at least 10% the gap 
in infant mortality between routine and manual groups 
and the population as a whole and (2) by 2010, to reduce 
by at least 10% the gap between the fifth of areas with 
the lowest life expectancy at birth and the population 
as a whole. The ‘areas with the lowest life expectancy 
at birth and the population as a whole’ were defined by 
later documents as the ‘Spearhead areas’.10–12 These 70 
local authority areas were identified as being the worst 
performing local authorities associated with three or 
more of: male and female life expectancy at birth, cancer 
and cardiovascular disease mortality rates for the under 
75s and Index of Multiple Deprivation (IMD) 2004 scores. 
These targets were based on relative, rather than abso-
lute, inequalities.12 13 This is important as debate exists 
as to which of these is the most appropriate measure 
of inequality.3 14 15 Absolute inequalities measure the 
numerical gap between groups, while relative inequalities 
measure the percentage difference between groups.

One major criticism of health inequalities research and 
policy is that there has been too much effort put into 
describing the problem, rather than finding solutions. 
The National Health Inequalities Strategy in England 
1999–2010 provides a key international example of the 
latter. It is a high- profile international case study of long 
term multifaceted government action. Discussions to date 
of the effects of the strategy have been polarised, with 
some prominent commentators arguing that it failed,8 
while others have asserted that it was effective.16 17 This 
is partly because early evaluations of this health inequal-
ities strategy suggested that it had failed to reach its 
targets and that inequalities may have increased during 
this period.8 10 16 18 However, subsequent research found 

that this period was associated with a reduction in health 
inequalities.6 9 19–21 As governments around the world 
consider how to respond to inequalities compounded by 
the pandemic, here we present a systematic review of the 
studies assessing the effectiveness of this health inequali-
ties strategy.

METHODS
This systematic review was conducted in accordance with 
established methodology22 and reported in line with the 
Preferred Reporting Items for Systematic Reviews and 
Meta- Analyses statement.23 This systematic review was 
registered with PROSPERO (CRD42021285770).

Search strategy and selection criteria
Three electronic databases (Ovid Medline, Ovid Embase 
and Ebsco PsycINFO) were systematically searched from 
January 1999 to November 2021. The search terms were 
based in part on previous literature, which identified key 
search terms to identify studies investigating inequality 
and inequity24 and the UK.25 Online supplemental table 
1 presents the search terms. After removing duplicate 
records, abstracts and titles were screened according to 
the eligibility criteria by two researchers (IH and AS) 
using the software Rayyan by December 2021. Discrep-
ancies were resolved by a third researcher (JAF). Each 
researcher cross screened 20% of the abstracts and titles 
of the other to ensure accuracy. Three conflicts arose, 
which were resolved after discussion. A detailed grey 
literature search of the UK Government Web Archives, 
specific websites (such as the King’s Fund) and a broad 
search using an internet search engine (Google) was 
used. Relevant citations of included studies were also 
screened.

Inclusion criteria were:
 ► Studies assessing the impact of the health inequali-

ties strategy in England between 1999 and 2010 on 
inequality in health outcomes in England.

 ► Any form of quantitative study.
 ► Studies reporting primary research.
 ► Studies in any language.
Exclusion criteria were:
 ► Studies whose methodology make it impossible to 

draw conclusions about the impact of the strategy.
 ► Studies that reported non- health inequalities.
 ► Earlier editions of included reports.
The full text of all articles screened as meeting the 

eligibility criteria or possibly meeting the criteria were 
reviewed. The following information was independently 
extracted from each study by two authors (IH and AV): 
first author, year of publication, aim, design, data sources, 
time period of analysis, population, health inequali-
ties measured, main findings and risk of bias. The main 
outcomes of interest were absolute or relative changes in 
socioeconomic inequalities in life expectancy and infant 
mortality in the population of England between 1999 
and 2010 to reflect the aims of the strategy. All results 
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compatible with each outcome domain were sought from 
each study. Secondary outcomes included changes to 
socioeconomic inequalities in mortality, comorbidities or 
self- reported health.

Quality assessment
Risk of bias was assessed at a study level using the Risk 
of Bias in Non- randomized Studies of Interventions 
(ROBINS- I) tool, which assesses the risk of bias across 
seven domains. One author (IH) undertook the risk of 
bias assessment, and this was double checked by a second 
author (AS or AV) with disagreements resolved by a third 
(JAF).

Patient and public involvement
Patients were not involved in the design or execution of 
this study. Nor were members of the public.

Synthesis
Due to the small number of studies with a large amount 
of data heterogeneity, it was deemed inappropriate to 
perform a meta- analysis. Instead, studies were synthesised 
narratively.

RESULTS
After removal of duplicates, the search identified 10 311 
unique records. Forty- two were reviewed in full text, and 
11 were included in the final review. A flow diagram of 
the screening and selection process can be found in 
figure 1. Six studies contained data on inequalities of life 
expectancy or mortality,6 7 9 10 12 19 three on disease- specific 
mortality,10 12 26 three on infant mortality10 13 21 and three 
on morbidities.7 20 27 Six studies investigated geographical 
health inequalities, four investigated health inequalities 
at an individual level and one had statistics from both 
measures. Measures of socioeconomic status included 
income, living in a spearhead area, deprivation, occu-
pation, social class and education. Data were collected 
between 1983 and 2017 (table 1). Results from these 
papers are summarised in table 2. Table 3 shows the risk 
of bias of each study across seven domains.

Life expectancy, all-cause mortality and disease-specific 
mortality
Six studies reported data on life expectancy or mortality. 
Two earlier studies reported a widening of inequalities in 
life expectancy with one showing narrowing of mortality 

Figure 1 Study selection process.
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inequalities. The four more recent studies showed a 
narrowing of inequalities.

Two early government reports showed widening of life 
expectancy inequalities and mixed results for mortality 
inequalities. ‘Tackling Health Inequalities: 2007 Status 
Report on the Programme for Action’ used Office for 
National Statistics (ONS) data based on life estimates 

made using the 2006 census. It compared life expectancy 
in spearhead areas and the rest of the country. While 
life expectancy had increased for both spearhead and 
non- spearhead areas, absolute and relative inequalities 
between them had increased between 1995–1997 and 
2004–2006.10 The second reported ONS data up to and 
including 2010.12 Compared with the 1995–1997 baseline, 

Table 1 Study characteristics
Inequality measured 
at an individual or 
geographical level Paper Aim Study design Data sources Time period Population Health inequalities measured

Geographical Barr et al (2014)9 Investigated the change in 
geographical inequalities 
in mortality amenable 
to healthcare and not 
amenable to healthcare.

Longitudinal 
ecological study

Mortality data obtained 
from NHS Information 
Centre indicator portal. 
Funds allocated to 
local commissioning 
organisations from 
Department of Health. 
Income data from indices 
of multiple deprivation.

2001–2011 324 lower tier 
authorities in England.

Compared the 20% most deprived and 
20% most affluent lower tier authorities.
Mortality amenable to healthcare and 
mortality not amenable to healthcare.

Barr et al (2017)6 To investigate whether 
the English health 
inequalities strategy was 
associated with a decline 
in geographical health 
inequalities, compared 
with trends before and 
after the strategy.

Time trend 
analysis

UK data archive and ONS. 
Income data from indices 
of multiple deprivation.

1983–2015 324 lower tier 
authorities in England.

Life expectancy differences between 
the most deprived local authorities in 
England and the rest of the country 
and between spearhead and non- 
spearhead areas. Mortality rate 
differences between the most deprived 
local authorities in England and the rest 
of the country. Measured changes in 
inequalities before (1983–2003), during 
(2004–2012) and after (2013–2015) the 
times of the strategy’s effects.

Buck and Maguire 
(2015)19

Reports the change 
in the marmot curve 
for life expectancy 
between 1999–2003 and 
2003–2007.

Repeated cross- 
sectional

Income data from indices 
of multiple deprivation. 
Life expectancy data 
obtained from ONS.

Compared 
1999–2003 and 
2003–2007

Population of England Life expectancy differences by an 
middle layer super output area’s 
deprivation.

Department of 
Health (2011b)12

Update of previously 
published data on 
inequalities of life 
expectancy and mortality 
rates to include latest 
available data

National report ONS data 1995–1997 to 
2008–2010

Population of England Inequalities of life expectancy, all- cause 
mortality and death rates due to major 
causes of death. Inequalities between a 
range of groups were reported.

Exarchakou et al 
(2018)26

Assessed the 
effectiveness of national 
cancer policy in 
reducing socioeconomic 
inequalities in cancer 
survival.

Population- based 
cohort study

ONS national cancer 
registry database. Income 
data from index of multiple 
deprivation.

1996–2013 Individuals with a 
diagnosis of one of 
the 24 most common 
cancers.

Absolute difference in 1- year survival 
between the individuals living in fifth 
most and fifth least deprived lower layer 
super output areas.

Robinson et al 
(2019)21

Investigated whether the 
strategy was associated 
with a reduction in 
geographical inequalities 
in infant mortality rates.

Time trend 
analysis

UK Data Archive, the ONS 
and the Townsend index 
of material derivation.

1983–2017 All births in England 
between 1983 and 
2017.

Compared the inequality in the infant 
mortality rate between the 20% most 
deprived local authorities and the rest 
of the country before, during and after 
the strategy.

Individual Department of 
Health (2011a)13

Update of previously 
published data on 
inequalities of infant 
mortality rates to include 
the latest available 3 year 
average (2008–2010).

National report ONS data 1997–1999 to 
2008–2010

Population of England. Inequalities of infant mortality between 
manual groups and the population of 
England as a whole.

Font et al (2011)20 Estimate changes in health 
inequalities by calculating 
concentration indices.

Repeated cross 
sectional

Health Survey of England 1997 and 2007 All people who 
answered the health 
survey for England in 
1997 (n=7523) and 
2007 (n=5329).

Differences of self- reported health, 
long- standing illness and health 
limitations in daily activity between 
people living in spearhead and non- 
spearhead areas.

Hu et al (2016)7 Assessed whether 
changes in trends of 
self- reported health 
inequalities observed 
in England were more 
favourable than in other 
countries without such a 
strategy.

Difference in 
difference analysis

Health Survey for England.
Other nationally 
representative surveys 
in Netherlands, Finland 
and Italy.

1990, 2000, 
2010

All people who 
answered nationally 
representative health 
surveys in England 
(n=22 442), Finland 
(n=14 296), the 
Netherlands (n=18 353) 
and Italy (n=2 04 963).

Inequalities of self- assessed health, 
long- standing health problems and 
mortality. Education was used as a 
measure of socioeconomic status.

Maheswaran et al 
(2015)27

Examined trends 
in socioeconomic 
inequalities in self- 
reported health throughout 
the strategy.

Repeated cross- 
sectional

Health Survey of England. 1997–2010 All people who 
answered a nationally 
representative survey 
of health in England 
between 1997 and 
2010 (n=155 311).

Inequalities of mental health (measured 
by General Health Questionnaire), 
self- assessed health and health- 
related quality of life. Investigated 
inequality based on registrar general’s 
social classification of occupation. 
Classification of social class.

Both Department of 
Health (2007)10

To assess the effect of 
the strategy set out in 
the 2003 programme for 
action.

National report ONS data 1995–2006 Population of England The progress of a large number 
of inequality outcomes, headline 
indicators and departmental 
commitments were assessed.

ONS, Office for National Statistics.
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Table 2 Study findings

Inequality 
measured at 
an individual or 
geographical level Paper Main findings

Geographical Barr et al 
(2014)9

 ► Absolute inequalities in mortality amenable to healthcare fell in males and females from 95 to 54 and from 47 to 28 
deaths per 100 000, respectively. Relative inequities fell from 72% to 67% and from 52% to 47% for males and females, 
respectively.

 ► Annual increases in NHS funds associated with decreased male (r=−0.41, p<0.001) and female mortality (r=−0.24, 
p<0.001) from causes amenable to healthcare.

 ► Each additional £10 million of resources in most deprived authorities was associated with a direct reduction in four male 
(95% CI 3.1 to 4.9) and 1.8 female deaths per 100 000 (95% CI 1.1 to 2.4). No significant direct effect in least deprived 
authorities. Increased resources directly reduced the absolute gap by 35 male and 16 female deaths per 100 000.

 ► No significant change in inequalities of mortality not amenable to healthcare.

Barr et al 
(2017)6

 ► Before strategy, absolute gap in life expectancy between most and least deprived areas increased for men and women 
by 0.57 (95% CI=0.40, 0.74 months) and 0.30 months (0.12 to 0.48 months) each year respectively. Throughout 
strategy, decreased for men and women by 0.91 (0.54 to 1.27 months) and 0.50 months (0.15 to 0.86 months) each year 
respectively. After strategy, increased for men and women by 0.68 (−0.20 to 1.56 months) and 0.31 months (−0.26 to 0.88 
months) each year respectively. Statistically significant change in trend of inequalities before and after strategy (p<0.001) 
for both men and women.

 ► Model replicated using log of number of deaths under age of 65 in each area. For men: increase in relative gap by 0.545% 
per year (95% CI 0.071 to 1.018, p=0.024) before strategy, decrease of −0.757% per year (95% CI −1.297 to −0.218, 
p=0.006) during strategy and increase of 1.75% per year (95% CI 0.204 to 3.298, p=0.027) after strategy. For women: 
decrease of −0.619% per year (95% CI −1.121 to −0.1118, p=0.016) throughout strategy, no statistically significant change 
before or after strategy.

 ► Compared life expectancy in spearhead and non- spearhead areas. For men: increased before strategy by 0.43 months 
each year (95% CI 0.28 to 0.59 months, p<0.001), decreased during strategy by 0.52 months per year (95% CI −0.78 to 
−0.25, p<0.001) and no significant change following strategy. For women: increased before strategy by 0.19 months each 
year (95% CI 0.05 to 0.34 months, p=0.01), no significant change during or after strategy. Life expectancy gap between 
spearhead areas and the rest of the country increased only from 2006. From 2006: increase in Spearhead compared with 
non- Spearhead areas by 2.8 (95% CI 0.02 to 5.5 months, p=0.05) and 3.14 months (95% CI 0.97 to 5.31, p<0.001) for 
male and females respectively, after controlling for deprivation.

Buck and 
Maguire 
(2015)19

 ► Marmot curves showed relationship between income deprivation level and life expectancy. Curve with more recent data 
was shifted upwards, indicating improvement across all levels of deprivation. Curve was shallower, indicating reduced 
inequalities. Difference in life expectancy between top and bottom 10% of areas fell from 6.9 to 4.4 years.

Department 
of Health 
(2011b)12

 ► Between 1995–1997 and 2008–2010, absolute inequality in life expectancy increased between spearhead areas and whole 
of England from 1.9 to 2.1 years for males and from 1.4 to 1.7 years for females. Relative inequalities increased from 
2.57% to 2.61% for males and from 1.77% to 2.00% for females.

 ► Absolute inequality in mortality rates decreased from 142.3 to 115.2 per 100 000 for males and from 75.5 to 74.4 per 100 
000 for females. Relative inequality increased from 15.3% to 17.6% for males and from 12.4% to 15.9% for females.

 ► Absolute gap in cancer mortality fell from 20.7 to 18.3 per 100 000. Relative gap increased from 14.7% to 16.7%.
 ► Absolute gap in circulatory diseases mortality fell from 36.7 to 20.1 between 1995–1997 and 2007–2009. Relative gap 

increased from 25.9% to 29.9%.

Exarchakou 
et al (2018)26

 ► Absolute gap unchanged for 13 cancers in men and 17 cancers in women. Narrowed in eight cancers (six in men, two in 
women) and widened for three cancers (two in women, one in men).

Robinson et 
al (2019)21

 ► Absolute inequality increased before strategy from 0.95 to 1.28 deaths per 100 000. Decreased during strategy from 1.57 
to 1.06 per 100 000. Increased after strategy from 0.87 to 0.93 per 100 000. Relative inequalities increased from 1.10 to 
1.25 before strategy, decreased from 1.32 to 1.29 during it and increased after it from 1.23 to 1.27.

 ► Absolute gap increased at an average of 0.034 per 100 000 (95% CI 0.001 to 0.067) per year before strategy. During 
strategy fell by 0.116 per 100 000 (95% CI −0.178 to −0.053) per year. After strategy, increased insignificantly (0.042 per 
100 000 (95% CI −0.042 to 0.125)).

Individual Department 
of Health 
(2011a)13

 ► Infant mortality absolute inequalities between routine and manual groups and whole of England fell between from 0.7 to 
0.4 per 100 000. Relative inequalities fell from 13% to 10%.

Font et al 
(2011)20

 ► Socioeconomic inequalities in health measured by standardised concentration indices (larger concentration index 
indicates greater inequality). Index fell from 0.06 to 0.04 for self- assessed health, rose from 0.055 to 0.066 for long- term 
illness and fell from 0.062 to 0.055 for limitations of daily living activities scores.

Hu et al 
(2016)7

 ► No significant improvement in inequalities for self- assessed health, long- standing health problems, smoking status and 
obesity in England between 2000 and 2010 compared with 1990–2000. No significant improvement in inequality trend 
changes in England compared with Italy, Finland and the Netherlands.

 ► Improvement in all- cause mortality inequality trends in 2000–2010 compared with 1990–2000 in England (OR=0.86, 
p<0.05). Non- significant improvement in England compared with Finland (OR=0.91, p=0.086).

Maheswaran 
et al (2015)27

 ► Mental health significantly improved from 1997 to 2009 for all social classes. Inequalities however increased.
 ► Between 1996 and 2009: probability of reporting bad or very bad health remained relatively constant in social class I. 

Increased in lower social classes. Greatest increase in social class V.
 ► Increased quality of life for those in social class I but not in social class V.

Continued
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the absolute and relative gap in life expectancy between 
spearhead areas and England as a whole increased by 
2008–2010.

Four later published studies found that inequalities 
had narrowed. The first study by Barr and colleagues9 
compared individuals living in the fifth most deprived 
areas to those living in the fifth least deprived areas. The 
authors found that inequalities of healthcare amenable 
mortality, defined as mortality from causes that would be 
prevented provided appropriate access to high- quality 
healthcare, narrowed between 2001 and 2011. Absolute 
inequalities for men and women fell with 85% of the 
change explained by redistributive resource allocation 
changes between areas. The relative gap narrowed for 
males and females. However, the authors found that abso-
lute or relative inequalities of mortality not amenable to 
healthcare failed to change noticeably between 2001 and 
2011.9

The second study by Barr and colleagues6 investigated 
geographical inequalities between 1983 and 2015 using 
ONS data based on the 2011 census, rather than 2006, 

which informed earlier government publications. They 
analysed trends in the absolute difference of life expec-
tancy and mortality in the 20% most deprived local 
authorities compared with the rest of England. Supple-
mentary analysis compared life expectancy in spear-
head and non- spearhead areas. The authors identified 
breakpoints to account for the lag between implemen-
tation and outcomes. Both socioeconomic inequalities 
and inequalities between spearhead and non- spearhead 
areas in life expectancy for men and women statistically 
significantly increased year- on- year before the strategy 
and decreased during the time of the strategy, with no 
evidence that this decrease continued after the strategy. 
Relative socioeconomic inequalities in mortality fell 
year- on- year throughout the strategy for both men and 
women and increased before and after the strategy for 
men. Further analysis showed that the gap in life expec-
tancy between spearhead areas and the rest of the country 
did not decrease until after 2005. Relative socioeconomic 
inequalities in life expectancy widened before and after 
the strategy period and narrowed during it. The authors 

Inequality 
measured at 
an individual or 
geographical level Paper Main findings

Both Department 
of Health 
(2007)10

 ► Between 1995–1997 and 2004–2006:
 – Absolute gap in life expectancy between spearhead areas and England as a whole increased from 1.9 to 2.0 for males 

and from 1.4 to 1.6 for females. Relative gap increased from 2.57% to 2.63% for males and from 1.77% to 1.96% for 
females.

 – Absolute inequalities in infant mortality between manual and routine groups and all workers increased from 0.7 to 0.8 
per 100 000. Relative inequalities increased from 13% to 17%.

 – Absolute inequality between fifth most deprived local authority districts (LADs) and England as a whole in cancer 
and circulatory disease mortality fell from 18.0 to 15.9 and from 31.3 to 22.2 per 100 000, respectively. No change in 
relative gap for cancer. Relative gap for circulatory disease increased from 1.22 to 1.26

 ► Absolute inequality in road accident mortality between fifth most deprived LADs and England as a whole fell between 1998 
and 2006 from 32 to 15 per 100 000. Relative gap fell from 1.05 to 1.03.

 ► Seventy- five of 82 cross- departmental commitments made in 2003 programme for action were wholly or substantially 
achieved by December 2006.

Table 2 Continued

Table 3 Risk of bias – ROBINS- I tool

Inequality 
measured at 
an individual or 
geographical 
level Paper

Bias due to 
confounding

Bias due to 
selection of 
organisations 
into study

Bias in 
classification 
of 
interventions

Bias due to 
deviations 
from intended 
interventions

Bias due to 
missing data

Bias in 
measurement 
of outcomes

Bias in 
selection 
of reported 
result

Geographical Barr et al (2014)9 Moderate Low Low Critical Low Low Low

Barr et al (2017)6 Serious Low Serious Critical Low Low Moderate

Buck & Maguire (2015)19 Low Low Low Critical Low/ moderate Low Low

Department of Health (2011b)12 Moderate Low Low Critical Moderate Low Low

Exarchakou et al (2018)26 Low Low Low Critical NI Low Low

Robinson et al (2019)21 Low Low Moderate Critical Low Low Low

Individual Department of Health (2011a)13 Low Low Low Critical NI Low Low

Font et al (2011)20 Serious Low Moderate Critical Low Low Low

Hu et al (2016)7 Low Low Low Serious Low Low Moderate

Maheswaran et al (2015)27 Low Low Low Critical Low Low Low

Both Department of Health (2007)10 Low Low Low Critical NI Low Low

NI, No Information; ROBINS- I, Risk of Bias in Non- randomized Studies of Interventions.
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found that using population estimates using the 2006 
census caused an artificial increase in life expectancy 
inequalities compared with 2011 estimates.

Hu and colleagues7 compared data from the health 
survey for England to similar surveys done in other Euro-
pean countries. They investigated trends in inequalities 
of all- cause mortality between those with high (tertiary) 
education and the rest of the country. The gap narrowed 
more significantly in 2000–2010 compared with 1990–
2000 in England.

While aforementioned studies, analysing differences 
between the most and least deprived areas, are important 
concerning the strategies aims, they fail to describe the 
change in the social gradient across the whole of the 
population. Buck and Maguire19 examined the rela-
tionship between area- based income deprivation and 
life expectancy, comparing data from 1999 to 2003 to 
2006–2010. The authors found improved life expectancy 
for all levels of deprivation but a greater improvement in 
more deprived areas. It was noted that both unemploy-
ment and older people’s deprivation played a particularly 
important role in determining differences in life expec-
tancy between areas.

Three studies reported changes in inequalities in 
disease- specific mortality. Two government documents 
examined inequalities in mortality due to cancer between 
spearhead areas and England as a whole from 1995 to 
1997 to 2006–2008 and 2008–2010 using ONS data. By 
2006–2008, absolute inequalities fell, without a change 
in relative inequalities.10 By 2010, the absolute gap had 
fallen further, with an increase in the relative gap.12 Abso-
lute inequalities in mortality due to circulatory disease 
decreased by 2006–2008, but relative inequalities widened. 
By 2008–2010, there was a further decrease in absolute 
but an increase in relative inequalities. Exarchakou and 
colleagues26 reported inequalities of 1- year survival rate 
following a diagnosis of one of the 24 most common 
cancers between 1996 and 2013. They investigated the 
absolute difference between individuals living in the fifth 
most and fifth least deprived areas. The gap narrowed in 
only 6 of 20 cancers in men and 2 of 21 cancers in women 
and widened for three cancers (two in women and one in 
men). One final study examined inequalities in road acci-
dent causality in the fifth most deprived local authority 
districts areas compared with England as a whole.10 The 
absolute gap decreased between 1998 and 2006.

Infant mortality
Three studies reported changes in the infant mortality 
rate. Initial reporting using ONS data from 2004 to 2006 
found that inequalities had widened between routine plus 
manual groups and the population as a whole compared 
with the 1997–1999 baseline.10 A later report found that 
by 2008–2010, inequalities had narrowed compared with 
the baseline.13 Robinson and colleagues21 calculated the 
infant mortality rate in 323 lower tier local authorities 
between 1983 and 2017 to investigate changes in inequal-
ities between the 20% most deprived areas and the rest 

of the country. Absolute inequality increased year on 
year before the strategy and decreased during it. A non- 
significant increase was seen after the strategy ended. 
Relative inequalities marginally decreased during the 
time of the strategy, in contrast to an increase that was 
seen before and after the strategy period.

Morbidities
Three studies reported on morbidities using Health 
Survey of England data. Specifically, these studies inves-
tigated self- assessed health, health- related quality of life, 
mental health and long- term health. The Health Survey 
of England contains data collected from a nationally 
representative sample of those residing at private resi-
dential addresses and has been carried out since 1991.28 
Around 8000 adults and 2000 children take part in the 
survey each year.

Mixed results were found concerning self- reported 
health. Between 1996 and 2009, the probability of reporting 
bad or very bad health remained relatively constant for 
those in the highest social class but increased for those in 
lower social classes.27 When comparing those with high 
and low education, there was no significant difference in 
inequality trends between 2000 and 2010 compared with 
1990–2000. Additionally, there was no significant differ-
ence in the change of these trends between these periods 
compared with three European countries.7 Costa Font 
and colleagues20 measured inequalities in self- reported 
health using concentration indices, whereby a high result 
indicates more inequality. Equalised household income 
was used to measure inequality across the whole popula-
tion. In contrast to the two aforementioned studies, they 
reported a fall in the concentration index between 1997 
and 2007, indicating a reduction in inequality.

Health- related quality of life did not change between 
social classes from 1996 to 2008.27 When assessed by a 
concentration index comparing different household 
incomes, inequalities of long- term health problems 
increased between 1997 and 2007.20 There was no signif-
icant change in the trend of inequalities of long- term 
health problems by education in 2000–2010 compared 
with 1990–2000. Nor was there a significant difference 
in the change in trend in England compared with three 
European countries.7 While mental health improved in 
all social classes between 1997 and 2009, it did so more 
for individuals in higher social classes.27

DISCUSSION
Principle findings
There is evidence that the strategy met the infant mortality 
target, while the life expectancy target was reached for 
men but not women. Absolute health inequalities in 
life expectancy, mortality, infant mortality and multiple 
major causes of death reduced. Less evidence is available 
concerning relative inequalities. More recent data suggest 
that relative socioeconomic inequalities in life expectancy 
and infant mortality narrowed. Relative inequalities of 
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mortality narrowed between the fifth most deprived areas 
and the country as a whole, but not between the fifth most 
and fifth least deprived areas. The only data available on 
disease- specific conditions suggest an increase in relative 
inequalities. This may be due to a lack of newly published 
studies, using more recent census data and sampling from 
the later years of the strategy being available as it is for 
life expectancy and infant mortality. The difference may 
also be due to the statistical relationship whereby relative 
inequalities may increase as a result of a fall in absolute 
inequalities.29 30 There was a lack of change or worsening 
of change for inequalities in mental health, health- 
related quality of life and long- term conditions. This lack 
of change or increased inequality for self- reported health 
measures may be due to multiple reasons. As all studies 
used the same survey, with data collected shortly after 
the 2008 financial crash, perceptions of economic secu-
rity may have altered results. It may be that self- reported 
measures are more resilient to change. Alternatively, small 
changes in categorically assessed self- assessed measures 
may be less easily observed compared with life expec-
tancy and infant mortality that are continuous measures. 
Health inequalities were found to have narrowed more 
consistently when measured between geographical areas 
rather than between individuals. This may be due to 
longer follow- up periods in many of the studies that were 
measured at a geographical level, extending beyond the 
immediate aftermath of the banking crises. Alternatively, 
it could have been caused by the redistributive resource 
allocation changes that occurred between areas.9

Strengths and limitations
This is the first study to collate and synthesise all evidence 
of the first international attempt at a cross- government 
strategy to address health inequalities. We used an exten-
sive search strategy with robust screening, data extraction 
and quality assessment processes. We included peer- 
reviewed articles and grey literature, including docu-
ments published at the time and identified through the 
UK government archives.

The main limitation is that the studies included are 
retrospective using either time- trend or before and after 
methods. All of the studies have a high risk of bias due 
to deviations from intended interventions. This was 
predominantly because of the lack of a robust counter-
factual that makes it difficult to unpick the impact of 
the strategy against the impact of other factors, such as 
broad economic growth before the financial crash in 
2008. These limitations are common to any attempt to 
assess the impact of national policy; however, consid-
ering the breadth and ambition of the strategy it is disap-
pointing that more comprehensive evaluations or data 
are not available. The strategy’s wide- ranging nature 
does however allow many of these factors to be consid-
ered a part of it rather than as a confounding factor. For 
example, the large decrease in poverty rates, especially in 
children31 and pensioners,32 may both have contributed. 
Additionally, not every abstract was double screened. 

However, 40% of abstracts were cross checked to ensure 
consistency, and only three discrepancies arose, none of 
which were included in the review.

The included articles use different measures that make 
direct comparisons impossible, for example, comparing 
the most deprived areas to either the least deprived areas 
or the rest of the population and using individual- level 
measures of socio- economic status (eg, occupation) or 
area- based measures (eg, IMD). Morbidity data are based 
on self- reported measures within a nationally representa-
tive survey, rather than chronic disease registers.

As indicated by guidance, absolute and relative inequal-
ities were included.14 33 This aligns with existing guidance 
and debate both from those who argue that absolute 
inequalities are the more important measure for policy-
makers3 and others who support the idea that relative 
inequalities are also of significant importance.34

What this research means
A lack of progress on health inequalities, despite policy 
priority, can lead to a sense of fatalism and powerlessness 
to effect change. These findings are therefore important 
because they show that with sustained cross- government 
action, progress on health inequalities is possible. It is 
particularly encouraging that improvements were made 
in both of the areas that the strategy predominantly set 
out to improve: inequalities in life expectancy and infant 
mortality.

These results are even more encouraging when consid-
ering that they came from a strategy that was far from 
perfect. Critics have noted various points about the 
strategy, for example, that it was insufficiently based on 
reliable evidence,8 18 35 36 flawed in delivery,8 16 18 insuffi-
ciently focused on the wider determinants of health16 34 37 
and that efforts may not have been large enough.8 34 38

Earlier findings consistently showed no improvement 
in life expectancy inequalities, yet later results were 
more positive. This may be due to a lag period between 
the implementation of the strategy of interventions and 
changes in health outcomes. Certain initiatives would take 
considerably longer to impact inequalities in life expec-
tancy, such as reducing childhood poverty, compared 
with more downstream factors, such as blood pressure 
control. Alternatively, it may be due to more accurate and 
up- to- date data, such as the 2011 census. Importantly, this 
shows that sufficient time is needed between implementa-
tion and measuring outcomes.

Implications for policy and research
Governments around the world are taking steps to 
address health inequalities, particularly in light of 
the growing evidence of an unequal pandemic.39 For 
example, the UK government has committed to a 
programme of ‘levelling up’ regional inequalities and 
setting out new legislation to address health inequalities. 
This review suggests that it is possible to reduce health 
inequalities through long- term cross- government action, 
which was wide reaching both in terms of government 
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departments and across the life course. Most encourag-
ingly with respect to current government aims, geograph-
ical health inequalities especially narrowed. The strategy 
was supported by significant increases in both funding 
and reform of public services, of which only one has 
continued. Since the end of the strategy period, public 
services internationally, but particularly in the UK, have 
experienced reduced funding as a result of austerity poli-
cies from 2010 onwards. In the UK, this has particularly 
impacted on local authorities, social security, children’s 
services and, until the pandemic, to the NHS. Indeed, 
there is evidence that from 2010 onwards (and before 
the unequal impact of the pandemic) the improve-
ments in health inequalities under the English strategy 
have reversed with, for example, increasing inequalities 
in infant mortality rates40 and falling life expectancy in 
the most deprived areas.41 Considerable investments in 
these services would be necessary to recreate a proac-
tive attempt to tackle the social determinants of health 
inequalities.

The strategy used relative measures of inequality. 
Absolute measures are easier to change, making them 
appealing to policymakers as progress can be more easily 
proven. The goals were based on long- term changes in 
life expectancy and infant mortality rather than shorter 
term changes in measures such as blood pressure and 
heart rate. These were appropriate for the strategy given 
the wide- ranging, cross- departmental approach that 
aimed to target determinants of ill health. The fact that 
long- term, ambitious health inequalities targets require a 
cross- departmental approach can be of benefit to policy 
makers. They can provide rationale and strengthen the 
argument for a wide range of potentially transformative 
policies that may otherwise fail to be enacted due to a 
lack of political support. Goals were based on changes 
between the most and least deprived areas, rather than 
changes in the societal gradient in health. This again 
would be an easier target for policymakers to achieve. The 
government’s current targets, through the ‘levelling up’ 
programme are less ambitious than the strategy’s.42 Only 
an absolute narrowing in life expectancy and well- being 
is aimed for, rather than the 10% change targeted by the 
strategy. Additionally, the absolute gap in life expectancy 
by area is measured between the top and bottom 10% 
rather than 20%.

Arguably more policy priority should have been given 
to reducing the gap in morbidities as the data fail to show 
a convincing narrowing of inequalities of self- reported 
health, mental health, health- related quality of life and 
long- term conditions.

More research is needed to unpick the active ingredi-
ents and exact initiatives that were most effective during 
the strategy. This should start with a more detailed under-
standing of which diseases drove the reduction in life 
expectancy and a broader understanding of how the 
wider determinants of health such as housing, income 
and education may have impacted changes in infant 
mortality, mortality and life expectancy.

Conclusion
In summary, this review found some evidence that the 
1999–2010 cross- government health inequalities strategy 
led to a reduction in the absolute inequalities in life 
expectancy, mortality, infant mortality and major causes 
of death. While the impact on relative inequalities is less 
clear, there seemed to be a narrowing of relative inequal-
ities in at least life expectancy and infant mortality. The 
national targets relating to life expectancy were met 
for men, but not women, and were achieved for infant 
mortality. Policymakers should take courage that prog-
ress on health inequalities is achievable with long- term, 
multiagency, cross- government action. These findings 
are especially pertinent at present times whereby many 
governments are aiming to use postpandemic recovery as 
an opportunity to build back better.
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anomie.ti,ab. or social support.ti,ab. or social participation.ti,ab. or trust.ti,ab. or emotional 
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cohesion.ti,ab. or social influence.ti,ab. or (soci*context* or soci*-context*).ti,ab. 233663 

15 *health disparity/ or *health equity/ or *health care access/ or health*care disparit*.ti,ab. 
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inequalit*.ti,ab. or health inequit*.ti,ab. or medically underserved.ti,ab. 47837 

16 (strategy* or policy or policies or "new labour").ti. or exp *health program/ or exp *health 

care planning/ or exp *health care policy/ or exp *program evaluation/ 258767 
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18 7 and 16 and 17 3281 
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20 (books or chapter or conference abstract or editorial).pt. 5004392 
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TI ("health*care disparit*" or "health status disparit*" or "health disparit*" or 

"health inequalit*" or "health inequit*" or "medically underserved") or AB 

("health*care disparit*" or "health status disparit*" or "health disparit*" or 

"health inequalit*" or "health inequit*" or "medically underserved") Display 
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TI (social exclusion or (social n1 (capital or cohes* or organis* or organiz*)) or 
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emotional support or psychosocial support or community capital or 
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or organiz*)) or (community n3 (cohes* or participa*)) or ((neighbourhood or 
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sociodemographic or socio-demographic or SES or disadvantaged or 

impoverished or poverty or "economic level" or "assets index" or income*) 

S9 

TI (Schooling or educational status or (education* n2 level*) or ((higher or 

better or worse or less) n1 educated) or ((higher or better or worse or less) n1 

level* of education) or AB (Schooling or educational status or (education* n2 

level*) or ((higher or better or worse or less) n1 educated) or ((higher or 

better or worse or less) n1 level* of education) Display 

S7 TI (occupations or unemployment) or AB (occupations or unemployment) Display 

S5 

TI (neighbo?rhood* or residential environment* or inner?city or housing 

instability or housing insecurity or housing strain or housing security or 

mortgage problems or foreclosure or eviction* or housing loss or home 

repossession* or home ownership or (repossess* n3 hous*) or (repossess* n3 

propert*) or mortgage delinquency or mortgage arrears or mortgage debt* or 

overcrowding or (living n1 (outside or inside or near* or adjacent)) or 

(household n2 size) or (marital status or marriage status) or (widow* or 

cohabit* or divorce* or single parent* or live* alone)) or AB (neighbo?rhood* 

or residential environment* or inner?city or housing instability or housing 

insecurity or housing strain or housing security or mortgage problems or 

foreclosure or eviction* or housing loss or home repossession* or home 

ownership or (repossess* n3 hous*) or (repossess* n3 propert*) or mortgage 

delinquency or mortgage arrears or mortgage debt* or overcrowding or (living 

n1 (outside or inside or near* or adjacent)) or (household n2 size) or (marital 

status or marriage status) or (widow* or cohabit* or divorce* or single 

parent* or live* alone)) Display 

S2 

TI ( (gb or "g.b." or britain* or (british* not "british columbia") or uk or "u.k." 

or united kingdom* or (england* not "new england") ) OR AB ( (gb or "g.b." or 

britain* or (british* not "british columbia") or uk or "u.k." or united kingdom* 

or (england* not "new england") or ) OR AF ( (gb or "g.b." or britain* or 

(british* not "british columbia") or uk or "u.k." or united kingdom* or 

(england* not "new england") ) 434,944 

S1 

TI ( national health service* or nhs ) OR AB ( national health service* or nhs ) 

OR AF ( national health service* or nhs ) Display 
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