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Abstract

Objective

The aim of the present review was to examine epidemiological evittede¢ermine
if there is strong evidence of a positive gradient of increasing phystoatyaacross
the socieeconomic strata, and how relationships are affected by socolwemic

measurement.

Design

Systematic review.

Method
A search of major databases was caeld to identify published studies that reported

physical activity in relation socieconomic position (SEP) in adults.

Results

Twenty-nine crosssectional and five longitudinal studies met the inclusion criteria.
Approximately half of these were AmericaConsequently education and income

were most commonly used to represent SEP. The majority of studies were secondary
analyses of existingealth surveylatg which could explain the generalbrge

sample sizeand methodological weaknesses in termghyfsical activity and SEP
measurement. There was consistent evidence of a higher prevalence or higher levels
of leisuretime or moderat&igorous intensity physical activity in those at the top of

the socieeconomic strata compared with those at the bottom. Evidence for positive

gradients across the so@oonomic strata was less consistent. Education produced



the most stable relationships, less susceptible to confounding effects ofty makci

the environment.

Conclusion

Those at the top of the @o-economic scale appear to perform more leiume

activity than those at the bottom. Diverse and often crude physical activitp@nod s
economic measurement made it difficult to distinguish between artefact and true
effectin a relationship with so many potential confounding influences. Future studies
using upto-date methods of soceconomic and physical activity measurement are

necessary to further explore this relationship and its confounders.



Introduction

In Britain, higher rates of mort&ji[1-4] and various morbidities [2, @in more
sociceconomically disadvantaged individuals have been recognised for many years
More recentlythegap between healih the best and worst off in society has widened
at an increasing rate atfus discrepancy is evident across the s@gonomic

spectrun7]. These health inequalities, combined with evidence of similar social
patterning in health behaviours such as smoking and dietary behaviour [2, 8-11], has
led to assumptions @bciceconomicgradients in physical activity levels that mirror
those for health [12]. Indeed, interest in physical activity inequalitiegroas [13,

14] and there is evidence that those lower down the smadpnemic scale face greater

barriers to increasing physical activijiyd, 15].

Evidence for such socio-econongiadients in physical activity igportedlyiess
consistent than for other health behaviours [2, 12], which could be a consequence of
the considerable problems associated with measuring this relatiohdégsurement

of both physical activity [16] and socio-economic position (SEP) are hindered by

a common problem; the absence of a ‘getiashdardand the subsequent lack of
consensus on how best to measure these variables has created diversity in methods.
Further, both physical activity and SEP are mdilttensiona[18, 19],leaving

researchers with a choice; to focus on a single component and use threxasfar

overall physical activity or SERjternativelyto use a composite SEP scgoe

deprivation indexpr measurgotal (habitual)physical activity



Background

Socio-economic Measurement |ssues

There are many ways of measuring SEP reviewed in detail elsejdBeg9]. In
epidemiology, the most commonly used sago@nomic indicators are social class
based on occupation, income, and education, in addition tolmssgtoutcomes such
as housing tenure and car ownersHipBritain, priority areas for funding by
government or local authorities tend to be identitisohg aredevel deprivation

indices composed from several seemmnomic indicatorf21].

The original social clagi#cation schema of the British Registrar General (BRG)
(classes-1V) developed in Britainywas base on occupational skill, as have been
many subsequent derivations. However, accusations of statistical maaiptdati
engineer smooth classortality gradientdn the absence & sound theoretical base
led some to question the validity of this approachtaerdelevance of skibbased
classifications in modern socidty7]. Other shortcomings abcial stratificatioron

the basis of occupation include an inability to account for changes in the nature of the
employment rarket and the common exclusion of non-working individuals [22].
Income is considered a good measure of materiathvestig[23]; yetit fails to

account for assets, accumulated weattdthe number of people supported by the
income[20]. In Britain, due to sensitivity of incomeelated informationit is rarely
cdlected. Education has strength a socieeconomic indicatom its relative stability
after a certain age and ease of datéection[18]. Howeverwhen using education as
a proxy for material weditthere is an underlying assumption thaetter education

will lead to more highly paid occupations. Further, the value of educational



achievement changes over time and for different generdfi8hsAssetbased
outcomes such as housing tenure and caeoship are used less frequentigually
to compenate for the lack of income data, aheyhave beemriticisedas markers

for income in Britain due tdsesin car and home ownershiprecent yees [24].

There has beetendency in health inequalities research to assume that the best
measure of SEP is that which produces the stespesteconomicgradientsn

health[20]. In reality none stands out as best for all or even most circumstances [17,
18] and which socio-economic indicator(s) is most appropriate depends on the

population in question and the society and culture in which they live.

Physical Activity Measurement I ssues

Physical activity is characterised by frequency, intensity, duration and [2&jdend

is therefore difficult to measureAgain this is discussed more detail elsewhelfd9,
25]. Traditionally, when measuring phgal activity epidemiologists have
emphasised feasibility over validjselying on large sample sizes for statistical power

[26].

It is most commonlgelf-reportedthrough retrospectivguestionnairesr interview
methods, favouretbr their relatively low cost and ease of administration; yet a
review of ten physical activity questionnaires estimated that, at best strchmants
explained justorty-five percent of variance in physical activif27]. The
disadvantages afsing these subjective seporsinclude recall biagrecalling more

structured highntensity activities more easily), overestimation of actibiyyess fit



individuals and social desirability bias [19, 26, 28]. Furthermore, there is
inconsistency in whether researchers meadsaib&ual or total physical aeity,
leisuretime (LTPA), workrelated (WRPA), or household activityeisuretime and
vigorous activities are often chosen as they are easier totteralower intensity

habitual activities such as walking or household chores [19].

In recent years attention has turned towards objeptiysical activity measurement
using devicesuch as hearate monitors, pedometers, aaxtelerometers that can be
worn over several days or weeks to measure habitual physical activity. efidigg
more accurate measurement of low intensity activitieigh account for most daily
activities, and circumversome of theproblems associated with sedfports [19].
However in addition to weaknessassociated with each devifEd], all requirethat
participants wear monitors for several days or wegkkareelativelyexpensive,
increasingly savith the sophistication of the devic&herefore, in practiceuch
objective methods are rarely employed in favour of retrospective self-raptirods

of physical activity that can be administered to a langmber of people, over a small

period of time, at loncost.

International and Cultural Factors

When exploringhe relationship between SEP and physical actimistudies from

around the worldthere are severabnsiderations that relate to economic

development, culture, and so@genomic measurement.



First of all, the physical activit$EP relationshijs thought to be largely dependent
on a country’s level of development [29]. In developing countries, an active lifestyle
tends to be a necessity for those at the bottom of the socia) sthat@asadopting
less healthy Western lifestyles is viewed as a privjlagerdable only by the
wealthy. In contrast, as a result of economic technological advanmce®veloped
countries, less healthy behaviours have evolved such that healthy lifestyies r
deliberate choices th#te affluent can most easily affof2d, 30]. A country’s
development mighalsoinfluence the relative contributions different types of
activity to daily energy expenditure (i.e. leisure-time, work-related and household
activity). There is an increasimgyevalence of sedentary occupations in developed
societies where sedentdrghavioursarestrongly reinforced [31-34]; yet in countries
where labowssaving developments in areas of transport, communications, the
workplace and so on are less advanced, the balance between LTPA and other

traditional sources agnergy expenditures likely to be different.

Secondlythere aresomeregioral differencesn sociceconomic measuremej20,

29, 35]. For example, in America education is often the indicator of choice, whereas
in Britainit is not[20, 29, 35]asthe high proportion of people cqieting the

minimum sixteeryears of compulsory education reduces its effectiveness as a socio

economic discriminator.

There are additional considerations of how the $E¥sical activity relationship
might beinfluenced by gendaand agg36, 37] througtthe differentroles of men and
women in different cultures, and possibly how different societies provide for older

people. As a resulof these and numerous other possible contributory factors, the



present review focuses enidence from Western countries in an attempt to minimise

such regional and cultural effects.

The aim of the present review wasetamine epidemiological evidence BSER
physical activity relationship: (i) to determine if there is strong evidencgositive
gradient of increasing physical activity from the bottom to the top of the strait, s

and (ii) to explore patternsirfalifferent socieeconomic indicators.

M ethods

Search of Literature

A search of major databases (PubMed, Psychinfo, Sports Discuss, and Web of

Knowledge) was conducted in October 2004. Figure 1 alhasBate the search

strategies used and stusilection processrespectively For inclusion studies were

required to meet the following criteria:

1. English language

2. Published in peer-reviewed journal

3. Report a recognised soesmonomic outcome: social class, income, education,
assetbased, or based on aref residence

4. Report physical activity as a separate outcome

5. Original study (reviews were excluded)

6. Adult populations (=16yrs, at baseline if longitudinal)

7. Conducted in Western countries to limit cultural differences

10



kkkkkkkkkkhkk Insert flgure 1 here**************

kkkkkkkkkkhkk Insert flgure 2 here**************

Quality Assessment

In order to make aimformed judgement about the strength of eviddrma the

present revievit was necessary @ssesshequality of included studies. Auglity
assessment instrument was develogrediTable 1 presents the critedaveloped

from both criticisms of epidemiogical studies made in a recent revi@8] and

issues relatingpecificallyto the measurement physical activity and SEPQuality
assessmentas undertaken independently by two assessors and where disagreements

occurred, they were discussed uatdonsensus was reached

**************Insert Table 1 here***************

Results

Country of Origin

Twenty-eight crosssectional andive longitudinal studies conducted tendifferent
countries met the inclusion criteria: Amca (n-16) [39-54], Australia (n=5) [55-59],
Canada (n=3[60-62], Spain (n=1) [63], Englan®=3) [64-66], Finland (n=1) [67],
Sweden (n=1)68], France (n =1)69], the Netherlands (n=1) [7@hd Greece (n=1)
[71]. Two crosssectional studies by Crespo e{4t, 47]reported different analyses

of data from the same sample and are treatedsaggle study (n=32 Table 2

11



presents the frequency with which different indicators were reported andadhysi

activity-SEP relationships were observed.

kkkkkkkkkkkkhkk Insert table 2 here*****************

Table3 summarises study desigqualityand sample characteristics presented by
country of origin to illustrate international differences. Over half of studiere
American, all of which reported income and education. Consequently, education was

most frequently reported overall and social class was least popular.

Table 4summarises the main outcomes from studies in order of soom@emic
indicator to facilitate the identification of consistent tlesmrhese findingsre
discussed in the following sections. As a result of the diversity in SEP and physica
activity the relationships are described and consistent themes identified, with

consideration for methodological issues.

kkkkkkkkkkkkhkk I nse rt tab I e 3h e re*****************

kkkkkkkkkkkkhkk Insert table 4 here*****************

Sudy Quality

According to the criteria listed in Table 1 the number of studies with differatityqu

ratings(QR) are presented in Table(Bighest qualityQR1 n=0; QR2 n=3; QR3 n=15

QR4 n=8; QR5 n=4; QR6 n=2). Two-thirds of studies (n=22) relied on data from

12



previous health surveys whose original focus and methodological quality thuedlictat
the quality of thdeaturedstudies. This is a possible explanation for the common
methodological weakness@scluding the use of unvalidated sedported measures

of physical activity (n=17), failure to justify which measure(s) of SEPckasen

(n=16), dichotomising socio-economic variables (n=10) and failure to report sespon
rate (n=8). Further, although several authors gave some justification for their
association economic indicators (in terms of citing previous researchprésvwded a
conceptual rational@hich is a major criticism in the soegeconomic measurement

[17, 18].

Study samples were generally lafgenge=84 to 61,239; mean=696€alculated

using numbers available for analysis in longitudinal studié#)ere response rate

was reported it was relatively highith some exceptions (range=31.3 to 97.5;
mean#$8.0%,calculatedrom mean response at baselared follow-up in

longitudinal studies) thusducingthe potential for response bias in most studies

is likely that response bias would increase the proportion of respondents higher up the
sociceconomic strata. Therefongoor (or unspecified) responsses argertinent to

the present discussion. In additiorthe likely influence of someesponse bias, the
representativeness samples waiurtherreduced by over half of studies delimiting

to certain age groups.

Themajority of studies performed multivariate analyasisireported significant
levels. Logistiaegressiorwas most commorgonsequently the frequent use of
dichotomougphysical activityoutcomes was not viewed as a weakiesauseise of

a binary dependent variable is required in blgjcstic regressioanalysis[72]. The

13



following sections describe the main findings with consideration for the

methodological strengths and weaknesses.

Outcomes for Occupational Social Class

Of the tenstudies reporting occupational class, only one collected original data [64]
the remainder relied on exisgjrsurvey dataDespite generally largeample

(range<.000 to 61,239), all but one study [6&ed just three occupational classes.

This reduces the sensitivity of classification and increeadesclass heterogeneityn

most studies that specified, non-working adultsenexcluded from analyses or

treated separate[$6, 59, 64, 68] This is a potential limitation given thsg¢veral

studies included samples with both young and older adtilbsare more likely to be
students and retired respectively [46, 47, 56, 59, 62, 64]. Therefore, the proportion of

non-working adults is likely tahave beetnigher in these studies.

As Table 4illustrates, all eightrosssectionaktudies reported significantly higher
physical activity in the highest versus lowest social classes. Four effthew
positive gradients across clas§&s, 59, 64, 65]. Wardle and Steptoe [6#ssified
occupations of British adults according to the much criticised British Registrar
Generals schema and found an increased likelihood of performing no vigorous
intensity activity in sequentially lower classes (I/ll OR=1.000R=1.65 1.312.09;
IV/V OR=2.17 1.60-2.94) Similar trends wereeported folLTPA in two analyses of
Australian survey dat®6, 59] that were significant in women only (P<0.01).

Conversely, analysis of data on habitual physical activity from the Biisitehall II

14



study [65] revealed a far stronger relationship in médine latter study was, however,
restricted to only those employed hretcivil service so results were not generalisable.
Neverthelessthe advantage was that relative position within a well-defined
occupational hierarchy woulthvebeen more easily determined thus reducing

misclassification.

Both of the aforementionedustralian studiefs6, 59] reported significant LTPA
differences between men inghiest and lowest social classes; the study by Salmon et
al [59] was one of theetterquality studies revieweR2). Similar patterns were
apparent in men and women in three large studies [46, 47, 62, 68]. The only
American study used blue- and whaelar classifications in multi-ethnic sample

[46, 47]. Researchers reported a positive associatidrey also stated that this failed
to fully explainthe lower prevalence of leisutene inactivity in Caucasiangyet the
report lacked information on participant response rate and apparently conducted no
the statistical analysis to support tHRR5). Significant LTPA differences between
late middleaged Swedish adults in manual and nmemual occupations were

revealed (P<0.05) in analysis of data from a survey that used five socsglscéaxl an
extensive, pre-valated activity questionnair@R3) [68]. Similarly, a significant
positive relationship with LTPA was evident (P<0.05) in sixty-one thousand
Canadian$62]. However, the sample was stratified into just three classes of
occupational prestige and the physical activity measurement was inadequately

described.

The onlystudy to measure social claasd physical eivity in older adults [57]

reportedhigh versus low social class differences for moderate-vigorous intensity

15



activity (P<0.05). The aude physical activity measureméatsingle closed
guestion)was a limitation Furthermore, occupationaissificationn older adults
according to last occupation would not hagdequately account féhose who chose
semtiretirement or less demanding occupations nearer to retirenantight have

beenunrepresentative of lifetime social class.

Neither longitudinal studyeportingoccupational clag®4, 66] was of high quality
(QR4). Boniface et a[66] found that occupationalass measucdeusing twadifferent
scales was not a significant predictor of uptake or maintenance of practiedl in
British men Kaplan and Lazaru®4] reported that being in a white- versus blue-
collar occupatia was positively associated with physical actiityange irbasic
regression analysé¢adjusting for gender, age, BMI, smoking and baseline physical
activity), althoughincome was used as the sole semonanic variable in the full

model.

Outcomes for Income

Out of theeighteerstudies that reported income osly analysed original da{dO0,

41, 44, 51, 53, 71which was reflected in generally smaller Sample sizenspared
with the analyses of existing dat&imilar to social class measurement, the majority
of studies used only two or threeome categaees only five usedour or more
categorieg41, 49, 54, 67, 70] and one study used a continuous variableTh8].
consequences terms of misclassificatromightbeless serioushan for occupation

because income boundaries are clear (e.g. $20,000-25,000) although arbitrary,

16



whereas thabsence of such a linesgale fora diverse range afccupations makes
boundaries less definedtight studies focused amiddle-aged[42, 43, 53] or
middle-aged and older adults [40, 41, 49, 57, 1¢ remainder included a full age
range. Ageis likely to be less pertinenthen usingncome rather than social class or
education nonworking individuals can still be classified by incoimg are often
excluded from occupational classification; furthermarerent income is unaffected

by temporal changeinlike educationghanges in the education system and
employment market mean thattainingthe same qualificatiothirty years ago would
have had different consequences in terms of subsequent employment opportunities

andrelativeincome than nowadays).

Nine crosssectionaktudies foundhat income and physical activity were positively
related six reported no relationship, and a negative association was reported in one of
only two European studies [67]. Tudooeke et al[44] conducted the only objective
measurement of physical activitiParticipants warp odometer isrfseven days and a
gradient of increasing number of steps per day in sequentially higher income
categories®=0.006) was observed. Despite the advantagie abjective physical
activity measurgegreater participant burden is likely to have contributed towtasls
poor response rate (31.3%), which reduced sample size (n=20@cesmsed
selection biasthe 209 participants were more likely to be whitegre educatednd
havehigher incomeshan the original sampl@£€1200). The only other studlyat
reported gositivegradient between income arhbitual physical activity (P<0.001)
analysed databtained ging a ‘physical activity index’ thavasunvalidated and
appeared to focysrimarily on the leisurdbime activitieg39]. One other studygR2)

[48] reported a positivgradient that was for vigorous intensity activity but in women

17



only (P<0.05). This could be a reflection of the afjdata that were collectguior
to changes in thphysical activity guidelinefom lessfrequent vigorousictivity to

regular moderate activity 3].

The aforementioned analyses of survey data from older Australians by Katradig

[57] was similarly limitel to moderate-vigorous activity. Higher levelsre reported

by those with incomes above pension level. This might be a more appropriate
discriminator than absolute income in older people (as used by Clark et)al [49]
although comparability witbther studiess reduced. Another study of older adults
conducted in Greece reported a positive association between income and physical
activity level[71]; yet the brief report faileddequately describe study methods,
participantsor statistical analysisMoreover, in addition to the small sample (=84)
includingonly residents of a rehabilitation centre meant that results were not even

generalisable to other all the peof{¥R6).

Severalstudies that did not find a gradient, ofvsal higher activity in the higist

versus lowest income groups,terms of LTPA[41, 46, 47] and the likelihood of

meeting physical activity guideling43, 51] Crespo et dU6, 47]boasted a large

study population and adjusted income by household size#dslimited as detailed
previously QR5). McTiernan et al41] collected datan a population (n=492) of

white, late middleaged women and found that those in the highest income group were
twice as likely to perform LTPAhanthose in the lowestQR=2.3, CI=1.2-4.5).

Similarly, Eyler et al[43] analysed data from white women in rural America and

found that being in the highest versus lowest income group significantly ingrbase

likelihood of meeting guidelines for moderate or vigorous activity (OR=2.76,

18



Cl=1.08-4.01). Parks et al [51] reported the same findings in men and women but
data were not presented@heincome effect was only apparent once the sample was
divided according to thenorphology of participants’ area of residenagdl, urban,

or suburban), which highlighted the potential for environmental factors to mask socio-

economic effects on physical activity.

Out of the two longitudinal studies is exploring changes in LTPA, Droomers et al [70]
reported that being in the highest versus lowest income quintile at baseline had a
positive effect on subsequent LTPA changes (P<0.01). In basic regresplan Ka

and Lazaru$54] observed aimilar posiitve associatiothat remained only in women

when all variables were entered into the model

A total of six studies did not find a significarglationship[40, 42, 49, 53, 58, 62].

This could have beedttributable to ethnic variation in four of theseo analysed
surveydata on AfricarAmerican womerj42, 53} an original study that used a well
validated physical activity measuf@R2) involved a multiethnic sample of women
[40]; andClark et al[49] failed to find an associatian a multrethnic sample of older
Americans However, in the latter studyeasuring absolute incom@ther than

relative to pension level) could have contributed to this finding that conflicted with
the study of older Australians [57]. In the aforementioned analysis of health survey
data from Ontari¢62] anapparent income effect was attenuated beyond significance
(P=0.10) when occupation and education were entered into the regression model
sample ethnicity was not reported. Ethnicity wasraportedin the Awstralianstudy

by MacDougall et gl58] thatdichotomised income and determined LTPA using only

two questions@QR4).
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One study reported significantnegative relationship. lwas conducted in Finland
andfound higher LTPA in women on lower incomes (P<0.05) but not men [67]. Itis,
however, reported that Finnish aduiesve particularly high physical activity levels

[74] and therefore cultural differencesphysical activity participatiosouldbe

responsible.

Outcomes for Education

Education was the most commonly used socio-economic indicator. @uetrdf-
four studies that reported education (in years or qualifications), six athagigeal
data[40, 41, 44, 51, 53, 71]Most of these studies and their respective strengths and

weaknesses have been describedipusly and are therefore not discussed in detail.

Given the temporal changes in the value of education it is worth notingjrnagt
half of thestudies limited the sample age ranges to young or malye[42, 43, 52,
53], or middleaged and older aduli41, 49, 57, 60, 69, 71], which is likely have

reducel temporal effects.

As illustrated m Table 4the majority ofcrosssectionaktudies found positive
relationships between education and ptglsactivity;sevendid not. Positive
gradients were reportedn six studies (mostly those with a broad age rangégrms
of habitual activity [39, 44, 49]or LTPA[46, 47, 52, 59] These relationships were

stronger than found for income or social class in several cases [39, 44, 46, 47, 49].

20



Dowda et a[52] reported thiselationship in a mukethnic sample of young,
although an independent ethnic effect was also appanenthe studpadnumerous

mettodological weakness€éQRo6).

The remaining positive associations generally manifested as differenaesbet

highest and lowest education groupsemnms ofLTPA [41, 58-60, 62], vigorous

activity [48], habiual activity[42, 53, 69Jand meeting physical activity guidelines

[51]. Again these were often stronger or more consistent than found for other socio-
eanomic indicators [42, 48, 53, 58, 59, 62]ivdstudies found that education, not
income, was significantly related to physical activitynultivariate analysif2, 49,

53, 58, 62] despite ethnic variation in three of these.

In contrast, out of theevenstudies that failed to find signifant associatiarthree
found that income anabt education predicted activity outcomes [51, 57; ¢hE of
these was not particularly poor quality [71]helabsence @fssociatios in two
analyses of alfemale data sampl¢40, 43]conflictedthree other alfemale studies
[41, 42, 53]. Area morphology and ethityanight have contributed, although study

differences make it difficult to determinlee dominant influence.

Four longitudindstudiesmeasured educatiohree that have been described
previously reporteda positive effect of education on changes in LTB®, 70] and
habitual physical activity66], although thesize and consistency of the effect across
educational groups varied and waBuencedby age in the lattestudy[66]. Further,
Kaplan and Lazarus [54] excluded education from tHedgression modelAnother

longitudinal studyanalysed data from repeat€dnadian Health Surveys [61]. The
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findings indicated that less educated men were more likely to be inactive in 1985 and
1991 (OR=2.26 and OR=1.55 respectively) and a similar but less marked pattern was
evident in women (OR=1.86 and OR=1.52 respectively). However, neither

significance levels nor confidence intervals were reported.

Outcomes for Area of Residence

Despite the wide availability of arédavel socieeconomic data from censuses, only
three stidies [45, 50, 55] socially stratified by area of residence. Study populations
were surprisingly smalhE559-1803)possibly dimitation of collecting additional
individual socioeconomic dataYen and Kaplan [45)sed data from the Alameda
County Study, which began in 1965 and compared individuals livipgverty and
non-poverty areasaccording to the 1965 census tract. Researchers foundLldwér

at baselin€1965) and follow-up (1974) (P=0.0004nd a greater decrease in physical
activity (=0.0001) in residents of poverty areas. Using 1980 census data Ford et al
[50] found significant differences between women in low and high SEP areas in
almost all physical activity categories in women, whereas in men, differental

and LTPA were nomsignificant. The most recent study by Gitésrti and Donovan
(2002) found that those in low SEP areas were less likely than the high SEP group to
meet recommendations for total and vigorous physical activity (26% and 46%

respectively)

Despite similarities, some study differences are worthy of note. Fitsthe was

inconsistency in area clasation: Yen and Kaplan [45] compared poverty and non-
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poverty aregsthe Australiarstudy compared those living in areas at the top and
bottom of thesocioeconomic scale (<3vs. >8¢" percentile) Ford et a[50] did not
specify how SEP areas were defin€&gkecondly, all studies reportsignificant
differences ireducation and income between high and low SEP gi@ipise
individual level) to validate classification. However, Yen and Kaplangsjfound
an independent area so@oenomic effect, which is consistent with health
inequalities literatur§75-77]. Thirdly, ethnicity was an important factor in both
American studief45, 50} Caucasians and Africafimericans were overrepresented
in high andow SEP areasespectively Indeed,in analysis of data from 1965
adjusting for ethnicity reduced the SIRysical activity difference\pfifty -five per
cent[45]. Finally, GilesCorti and Donovan [55] found thabjectively measured

environmental variables offset SEP differences.

Outcomes for Asset-based Indicators

Housing tenure was used as a main secanomic variable in the analysis of data
from older Australians (n=100(057] and the longitudinal British survey [66].

Despite finding significant associat®for social class and inconie the former,
researchers failed to find significant differences in modersigt@rous activity

between homeowners and those renting properBesiface et a[66] on the other
hand, found that uptake of LTPA was more likely in British men in privately owned

compared with local authoriproperties (P<0.05).
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Discussion

A recent growth of interest surrounding inequalities in physical activity wedsre

as out of thirty-four studieshirty were conducted in the last decade and twémge
since 2000. Despite the wide availabilityaséalevel socieeconomic data from
censuses, most researchers favoured using individual levelldatenycases this
involved analysis of existing survey data collected up to twenty (and in one case,
forty) yearsearlier Possibly as a consequencetlas reliance on old data, the scope

and quality of physical activity or SEP measurenvesiteoften limited.

Is there strong evidence of a SEP-physical activity relationship?

Regardless of socieconomic indicator, higher levels of leisung@e or malerate
vigorous activity \hich areoften equivalent) in those at the top versus the bottom of
the socieeconomic strata were consistently demonstrata@dients of increasing
physical activity in sequentially higher so@oonomic groups were reportess
frequently. This could be the result of either, crude SEP or physical activity
measuremenable only to detect extreme differescer alternatively those closer to
the middle of the social strata might have similar physical activity leVélsere
relationships were not reported, ethnic and possibly unlyah-differences were
likely contributors. Most studies were delimited to measurement of L{©GP&imilar
outcomes)often favoured as they are more easily recalled than less structwezd
intensity activities[16, 19]; indeedwork-related physical activity was reported as a

separate outcome in only one studelf$eportingof anyphysical activity is fraught
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with problems that makaccurate measurement of habitual activity virtually
impossible. Some studies that attempted to measure habitual physical activity

reported relationships but they were less consistent.

Although longitudinal studieareintended tayive a better impression of causality
thansimpleprevalencer crosssectionalstudies, failure to report socio-economic
data at followup in three out of five longitudinal studies [54, 66, &G the absence

of statistical analyses enother [61] meant that this was not the case.

Within theevidence hierarchybservational studies sutifose reviewed here are
positiored near the bottorfi’8]. Guidelines on the strength of evidence from reviews
[79] statethat those including primarily nonrandomised trials or observational studies
rank third in the hierarchyQategory drom A to D). On this basis it would not be
possible to claim that evidence from the present reviewsinagg. This said,

evidence for the presence of a seeamnomic effect on physical agty was

consistent, despite the range of approaches and variable study quality, and therefore
should not be dismissed but used to inform on how to improve investigations of this

relationship in future.

Differences between socio-economic indicators

Most studies defined SEP by occupational social class, income or education.

Occupational social class is categorical by its very nature but with feyateoe

income and education wetategorised, often witlarge samples stratified into just
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two or threesociceconomic categorieslhisreducedhe sensitivity of measurements
and increase heterogeneity within group$resumably such restrictions were

imposed bythepre-collected survey data mostcases

In general, associations between physical agtand education tended to be stronger
and more resistant to ethniariationthan thosdor income or occupational social

class, and the impact of reporting education in populations with a broad age range was
not apparent. Social classification by occupation wasclassnonlyused than

income and education because historically, the lack of a clearly defined alassrst

in America has restricted its use in American epidemio{@gych was dominant

here) Most classified occupation using skill-baséstidctions, similar to the much
criticised British Registrar General’'s scheranother possibleonsequence of relying

on oldsurvey data. Bspite thisall of the studies found a positive association, with
some inconsistencies by gender, although ongstudywith a multiethnic sample
reported social clasdncome produced the least consistent trends, which could be the
result of a number of factors: inaccurate reporting of sensitive incomdalhitee of

many studies to adjust for household simeensitivity of broad income categories;
ethnic variation. Alternatively, income might less strongly related to physical

activity.

Use of assebased indicators and arksrel socieeconomic classificatiowasrare.

The latter was always supportegibdividual level data, yet an independent area-

level effect was also evident his supporthe concept that socighysical

environment can independently influence health and health behaviours independent of

individuals’ circumstances [7%sdid the apparent environmental influemeported
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in other featured studies [51, 5%Jdaelsewher§32]. Furthermore, a strong ethnic
effect was evident at the arkavel with disproportionately high concentrations of

different ethnic groups in different SEP areas.

Other factors

Several studies found that relationshyesween SEP and leisdtiene or vigorous
intensity activitywerestronger in women than men [50, 54, 56, 57, 59, \8Bgreas
one study found the oppos[&5]. Five allfemale studies andst one allmale study
[66] mightreflect recent interest igenderhealth inequalitie§80-82]. However,
attemptingto draw meaningful conclusions from this pattern is complicated by
diversity in studydesigns and sample#\ge was identified as an important factor in

fewer studies and no consistent themes emerged.

The present review was limited to studies from Western countriesto minimise
theimpact of cultural differenceson the physical activity-SEP relationship. In
addition, non-English language studies wer e excluded; thiswas primarily for
logistical reasons and isa limitation of the present review. Dominance of studies
from countrieswith English astheir first language was apparent, although a

range of countries were neverthelessrepresented.
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Conclusion

In summary, there was consistent evidence of a higher prevalence or higlseotevel
leisuretime ormoderatevigorous intensity physical activity in those at the top of the
sociceconomic strata compared with those at the bottom. However, the assumption
that socieeconomic gradients for health are mirrored by those for physical activity
was not justifiel. In order to determine whether this is an accurate reflection or a
result of insensitive physical activity or so@oonomic measurement, objective
physical activity measurement and greater consistency in-eocitomic

measurement are required. Ingiiee the former is unlikely in anything other than
small populations, whereasllecting original datavould enable the use of more up-
to-date socieeconomic classificationWhich measurements are most appropratie
always vary by region arountry, ad ethnidty and environmental variables should be
considered. In Britain, differences in our education systems and the lack of income
data reduce comparability with American studies, which dominated the present

discussion.

There is potential for furér use of areéevel socieeconomic measurement in
epidemiology; firstly because the most up to date and sophisticated socio-economic
measurements are readily available in the census and an indepssdbamtion with
physical activityshould be explored; and secondly, because they enable the study of
large samples. Indeed, it is increasingly recognised that interverdioradify

physical activity behaviour of the individual are costly and difficult to emgnt and
therefore community level interventis with the potential to modify the behaviour of

a larger number of people could be targeted using suchesaadata.
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