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Abstract

Background: Area deprivation is a known determinant of health. It is also known that area deprivation is
associated with lower impact health promotion. It is less well known, however, whether deprived areas are less
responsive to health promotion, or whether they are less exposed. Using data from a national, school-based
campaign to promote vaccination against the human papilloma virus (HPV), the relationship between area
deprivation and exposure was examined.

Methods: Taking advantage of a health promotion campaign to provide information to schools about HPV
vaccination, a cross sectional study was conducted to examine the relationship between area level, social
deprivation, and take-up of (i.e, exposure to) available health promotion material. The sample was 4,750 schools
across England, including government maintained and independent schools. The relationship between area
deprivation and exposure was examined using bi- and multivariate logistic regression.

Results: It was found that schools in the least deprived quintile had 1.32 times the odds of requesting health
promotion materials than schools in the most deprived areas (p = .01). This effect was independent of the school
size, the type of school, and the geographic region.

Conclusion: The relationship between area deprivation and the impact of health promotion may be due, at least
in part, to differential levels of exposure. The study was limited in scope, pointing to the need for more research,
but also points to potentially important policy implications.

Background

The presence of an area level, social gradient in health
behaviors and health outcomes has been commonly
observed in the literature [1-3]. People who live in more
socially deprived areas tend to experience worse health
outcomes [4-8], and have a greater prevalence of beha-
vioural risk factors [9,10], than those who live in less
socially deprived areas. In the UK, for instance, people
living in more deprived areas tend to have less healthy
diets, higher rates of smoking, and lower levels of physi-
cal activity [11,12]. All of these behaviors are known
risk factors for poor health outcomes. The international
picture is somewhat similar [9,13-15]; although, the
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exact nature of the relationship between area depriva-
tion and health has been found to vary by context [16].

Differences in the rates of health damaging behaviors,
such as smoking, form at least a part of any explanation
for variations in health outcomes between areas of dif-
ferent levels of deprivation. There is also an area level
social gradient in the impact of health promotion
efforts, whereby the impact of health promotion tends
to be less in more deprived areas. For instance, people
living in more deprived areas tend to have lower rates
of smoking cessation [13], lower rates of childhood vac-
cination [17], and lower uptake rates of screening ser-
vices [18].

Explaining the relationship between area deprivation
and health remains an active field of research. Explain-
ing the relationship between area deprivation and the
impact of health promotion activities has been the focus
of far less research. Broadly, however, two kinds of
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explanation present themselves. The first kind of expla-
nation relates to the receptiveness of people living in
more deprived areas to health promotion messages. Peo-
ple in more deprived areas may “choose” to ignore the
health promotion messages more than those in less
deprived areas [19]. A second kind of explanation is that
people living in more deprived areas are just as receptive
to health promotion messages, but they are less likely to
be exposed to health promotion messages than their
counterparts in less deprived areas. It is this latter kind
of explanation that is explored in this paper.

In June 2007 the UK Department of Health (DH)
accepted (in principle) the recommendation of the Joint
Committee on Vaccination and Immunization to intro-
duce a national, school-based, human papilloma virus
(HPV) vaccination campaign, targeting girls [20]. The
long-term goal of the campaign was to reduce the inci-
dence of cervical cancer [21]. In England the vaccination
campaign commenced in September 2008 - the beginning
of the school year [22]. The vaccination was provided free
of charge and on a voluntary basis, initially to 12 and
13 year old girls in schools, but the program was to be
expanded to capture older female students (up to
18 years) who would otherwise miss out. In June 2008,
prior to the commencement of the vaccination campaign,
the Royal Society for Public Health (RSPH) developed and
distributed to schools a series of health education
resources on the HPV vaccine and cervical cancer [23].
The resources were developed in response to the govern-
ment initiative, and were designed to support the vaccina-
tion campaign. The RSPH anticipated that, by providing
schools with HPV related, health education resources
which were integrated with the regular school curriculum,
students (and through them, parents) would be made
aware of the risk of HPV, the benefits of vaccination, and
ultimately choose to have the vaccination [23].

The distribution of the educational resources to
schools by RSPH created the conditions of a “natural
experiment” allowing us to examine the effect of area
level deprivation on the exposure to health promotion
messages. It was a particularly pertinent campaign on
which to focus, because cervical cancer is known to be
unequally distributed in England, with the most
deprived areas having twice the incidence of cervical
cancer as the least deprived areas [24]. By analysing the
uptake and distribution of the educational resources (i.
e., the reach of health promotion), it was possible to
measure the extent to which deprivation affected expo-
sure to health promotion messages. If deprivation was
associated with a lack of exposure, then one would
anticipate that schools in more deprived areas would be
less likely to receive HPV educational resources than
would schools in less deprived areas.
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Methods

In March 2008, a letter was mailed by the RSPH to 5,715
schools across the UK inviting them to receive the HPV
health education resources. The schools were drawn
from a comprehensive database of UK secondary schools
provided to the RSPH by a third party. Of the schools to
be sent a letter, the majority (4,750, or 83.6%) was located
in England, and it was these schools that formed the sam-
ple for the present analysis. The remaining 965 schools in
Scotland, Wales and Northern Ireland were not included
in the analysis, because of difficulties in matching the
schools with equivalent measures of area deprivation. For
each school additional limited data were available about
the type and size of the school.

Measures

The outcome measure, exposure to health promotion
materials, was operationalised in terms of the take-up by
schools of the RSPH educational resources. The requests
for materials were recorded by the RSPH for all 4,750 of
the schools included in the initial mail-out in England. The
cut-off date for recording the requests was 29 July, 2008.

The independent variable, area deprivation, was mea-
sured using the Index of Multiple Deprivation 2007
(IMD) for England [25]. The IMD combines 37 indica-
tors related to a range of economic, social and housing
issues, into a single area deprivation score with the most
deprived areas having the highest scores. The IMD has
been used extensively to examine the relationship
between area deprivation and health in England [11,26].
In the present analysis, the geographical location of each
school was determined using the postcode to which the
initial letters were sent. Each postcode was associated
with an IMD score using the online GeoConvert facility
[27]. The IMD scores for all the schools in the sample
were then divided into quintiles of deprivation.

The covariates included in the analyses were school
size, school type, and the geographic region within Eng-
land where the school was located. School size was a
dichotomous variable capturing the smallest 20% of
schools, in terms of the size of the student body, versus
the rest. The decision to dichotomize this variable and
choice of cut-point was determined empirically during
data exploration and cleaning. Schools type was a
dichotomous variable capturing government maintained
schools (i.e., schools receiving state aid) and indepen-
dent schools. The geographical region was based on the
9 government office regions (GORs) of England. From
North to South, these regions were the: North West,
North East, Yorkshire and the Humber, West Midlands,
East Midlands, East, London, South East, and South
West. Matching a postcode to a GOR was, again,
performed using the online GeoConvert facility [27].



Chivu and Reidpath BMC Public Health 2010, 10:473
http://www.biomedcentral.com/1471-2458/10/473

Data Analysis
Logistic regression was used to examine the relationship
between area deprivation and the take-up of the HPV
health educational resources. The approach involved
standard progressive modeling whereby each of the pos-
sible unadjusted effects for the covariates was also
examined. Then the effect of area deprivation adjusting
for school size, school type, and region was estimated in
a multivariate logistic model. When reporting the results
of the logistic regression, the base category of the cov-
ariates was selected so that improvement in the take-up
of the HPV educational resources was reflected as an
odds ratio greater than 1.

The protocol for the study was approved through the
formal ethics review processes of Brunel University.

Results
Of the 4,750 schools sent a letter about the HPV health
educational resources, 1,327 schools (27.9%) requested a
copy. Table 1 shows a break down of the characteristics
of schools that did and did not request the health edu-
cation resources.

The take-up of the educational resources varied across
the quintiles of deprivation. Schools located in the most

Table 1 The request for educational resources broken
down by IMD, school size, school type, and geographic
region

Received Not
Received

% N % N

Unadjusted
OR (95% CI)

IMD quintiles
1 (Least Deprived) 317 301 683 648 138 (1.13-1.69)
2 30 284 70 664 127 (1.04-156)
3 284 269 716 679 (O 96-1.45)
4 247 235 753 715 098 (0.8-1 .21)
5 (Most Deprived) 251 238 749 709 1 (Base)
School size
Smallest 20% 173 167 827 798 1 (Base)
Remaining 80% 306 1160 694 2625 211 (1.76-2.53)
School type
Independent 225 235 775 808 1 (Base)
Government Maintained 295 1092 705 2615 144 (1.22-1.69)
GOR
London 199 145 80.1 584 1 (Base)
North West 29.1 180 709 438 1.66(1.29-2.13)
North East 209 53 79.1 201 1.06 (0.75-1.51)
Yorkshire and the Humber 298 131 702 308 1.71 (1.30- 225)
West Midlands 273 142 727 379 151 (1.16-1.97)
East Midlands 328 104 672 213 197 (146-2. 65)
East 337 173 663 340 2.05 (1.58-2. 65)
South East 274 240 726 635 152 (1.20-1.93)
South West 33 158 67 321 198 (1.52- 257)

Unadjusted odds ratios and 95% confidence intervals are also shown.
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(and second most) deprived areas had take-up rates
around 25%, while the schools located in the least
deprived quintile had take-up rates around 32%. A test
for trend showed a significant increase in the take-up
of the educational resources as deprivation decreased
(z = -3.99, p = .000). School size was significantly asso-
ciated with the take-up of the HPV educational
resources, with odds of larger schools taking up the edu-
cational resources more than twice that of the smallest
20% of schools (OR = 2.11, 95%CI: 1.76-2.53). Signifi-
cantly more government maintained schools requested
materials (32%) than independent schools (27%) (OR =
1.44, 95%CI: 1.22-1.69).

There was substantial regional variation in the take-up
of the educational materials. London and the North East
had the lowest take-up rates (~20%). The West Mid-
lands and the South East had take-up rates around 27%.
The North West and Yorkshire and the Humber had
take-up rates around 30%. The East Midlands, the South
West, and the East had take-up rates around 33%. All
regions, with the exception of the North East had take-
up rates significantly higher than that of London, with
odds ratios ranging from 1.5 up to 2.1.

The multivariate logistic model shows the association
between area deprivation and the take-up of the educa-
tional materials after adjusting for school size, school
type, and the regional location of the school (Table 2).

After adjusting for the covariates, there remained a
significant association between area deprivation and the
take-up of the HPV educational resources. Schools in
the least deprived areas had odds 1.32 times greater
than schools in the most deprived areas of requesting
the teaching resources (p = .01). After adjustment, there
remained a significant trend, with decreasing levels of
deprivation associated with increasing take-up rates of
the educational resources (p = .001) [28]. The interpre-
tation of the covariates, post adjustment, was generally
the same as the interpretation prior to adjustment. Lar-
ger schools were significantly more likely to take-up the
teaching resources than smaller schools (OR = 2.16,
95%CI: 1.74-2.68). Geographical region also remained
significantly associated with the take-up of the educa-
tional resources - indeed there were only minor varia-
tions in the odds ratios pre- and post adjustment. The
major variation in the results was that the type of school
(government maintained or independent) was no longer
significantly associated with take-up post adjustment.

Discussion

In 1986 the Ottawa Charter for Health Promotion
detailed the basic goals and objectives for health promo-
tion [29]. One of the goals was to achieve equity in
health, and one of the strategies for doing this was to
ensure equality of access to information. The motivation
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Table 2 The adjusted odds ratios for requesting
educational resources including 95% confidence intervals
and approximate p-values

Variables Adjusted odds ratio 95% Cl p-value

IMD quintiles
1 (Least 132 1.06-1.63 011
Deprived)
2 125 1.01-1.54 037
3 1.16 0.94-143 .166
4 095 0.77-117 608
5 (Most 1 (Base)
Deprived)

School size
Smallest 20% 1 (Base)
Remaining 218 1.75-2.7 000
80%

School type
Independent 1 (Base)
Government 0.97 0.80-1.18 790
Maintained

GOR
London 1 (Base)
North West 157 1.21-2.02 001
North East 1.02 0.71-1.46 913
Yorkshire and 1.63 1.24-2.15 001
the Humber
West 145 1.11-1.9 006
Midlands
East Midlands 1.83 1.36-2.48 .000
East 1.88 1.44-2.45 .000
South East 145 1.14-1.85 003
South West 19 1.45-248 .000

behind the strategy was the view that people can make
healthier choices (in this case choose to be vaccinated),
if they have appropriate information [30]. It is this issue
of equality of access to information that lies at the heart
of the present study. In an environment in which it is
known that the most deprived areas have twice the inci-
dence of cervical cancer as the least deprived areas [24],
the most deprived and the least deprived areas should
have, at a minimum, the same level of exposure to
health relevant information. Indeed, as a matter of pol-
icy, it may be preferred for those areas with the highest
incidence to have an even greater exposure to relevant
information than those less deprived area with a lower
incidence.

As anticipated, schools in the least deprived areas
were significantly more likely to request the educational
resources than schools in the most deprived areas;
furthermore, this association held even after adjusting
for school type, size and geographical region. Although
the relationship between area deprivation and request
for teaching resources was not particularly strong (OR =
1.32), given the association between deprivation and
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incidence of cervical cancer, any significant trend in
exposure to health promotion material in the wrong
direction is cause for concern and further investigation.

One explanation for the finding that less deprived
areas had a higher take up rate of the educational
resources may relate to the “inverse equity hypothesis”
[31,32]. According to this hypothesis, higher socioeco-
nomic status groups pick up interventions quicker than
lower socioeconomic status groups. This increases the
health differences between the groups in the short term.
However, with the passage of time, the lower socioeco-
nomic groups begin to pick up the intervention, which
then reduces the health differences between the groups.
It may be that schools in less deprived areas are better
placed to take advantage of the freely available educa-
tional resources, explaining their quicker take up.
Assuming the hypothesis is correct, and given continued
availability of the materials [33], the difference in the
take up rate may reduce over time.

In addition to the modest deprivation effect, there was
a regional effect, with schools from some regions (the
East and South West) having almost twice the odds of
requesting the education resources as schools in London
or the North East (with the highest percentage of small
deprivation areas in the most deprived area quintile
[25]). There was also a school size effect, with the smal-
lest 20% of schools half as likely to request the materials
as the larger schools.

It is tempting to speculate why factors such as area,
school size, or indeed school type might be significantly
associated with the take-up of the health promotion
resources. One might speculate for example that religion
could underpin school size or school type effects; per-
haps with more religious (and possibly conservative)
schools less supportive of the HPV vaccination program.
Alternatively, it might be that smaller schools, with
fewer staff, simply lack the capacity to take advantage of
support offered through external initiatives. Unfortu-
nately, the data are such that none of these questions
can be adequately disentangled, and any response
remains purely speculative.

There are two important limitations to the findings.
The first limitation relates to the operationalisation of
exposure to health promotions materials. The relation-
ship between an individual’s exposure to the health pro-
motion materials and a school’s request for materials is
essentially unknown in this study. It may be that schools
that did not request the materials from the RSPH but
obtained the materials through a secondary source. Nor
is it sufficient simply for school to request the materials,
they have to be integrated into the curriculum which
could be constrained by competition with other topics
[34], school policy or local culture [35]. The extent to
which materials are integrated into the curriculum will
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also affect individual’s exposure. Nonetheless it is rea-
sonable to assume that, on average, students in schools
requesting the materials had a higher exposure to those
materials than students in schools that did not request
the materials. The second limitation relates to the
design. As a “natural experiment” there was no control,
and a range of unmeasured (and unknown) possible
confounders, making any inference about a causal rela-
tionship impossible.

There is, prima facie, a third limitation, which on
reflection is unfounded. The “third limitation” is that
the area deprivation of a school does not reflect the area
deprivation of the students within the school. This
makes less sense when it is actually drawn out. The
argument would be that, on average, students attending
schools located in the most deprived areas are no more
likely to live in most deprived areas than students
attending schools in least deprived areas. It is true that
students attending independent (privately funded)
schools may travel considerable distances to attend
school. Schools in receipt of government aid, however,
tend to draw their student body from their local area.
So the area level of deprivation of a government aid
school is going to be similar (the data were in quintiles)
to the area in which the students live. The adjustment
in the analysis for school type was particularly pertinent
to this argument; and even after adjustment, students
attending schools in more deprived areas were signifi-
cantly less likely to be exposed to the health promotion
material.

Notwithstanding the limitations, the findings support
the central idea that more deprived areas are likely to
have a lower exposure to health promotion messages
than less deprived areas. The effect is not strong, but
the accumulation of weak effects over time, can have
important ramifications for population health [36], and
for the disparity in the health of more and less socially
deprived groups. The interaction between the level of
exposure, the level of area deprivation, and the indivi-
dual response to health promotion messages would be a
fruitful line of future inquiry.

Conclusions

There was a social gradient associated with schools’
response to the opportunity to receive educational
resources supporting the HPV vaccination campaign.
Schools in the most deprived areas were less likely to
request materials than schools in less deprived areas.
This was independent of other significant associations,
such as school size and geographical region. This has
important implication for the level of exposure to health
promotion messages that people from more and less
deprived areas are likely to experience.
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