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Abstract

Objectives A growing body of evidence links socioeco-
nomic position early in life and physical activity during
adulthood. This systematic review aimed to summarize this
evidence.

Methods Medline and EMBASE were searched for
studies that assessed socioeconomic position before age
18 years and physical activity at age >18 years. Studies
were rated according to three key methodological quality
criteria: (1) was childhood socioeconomic position asses-
sed prospectively? (2) Was socioeconomic position during
adulthood included in the statistical analysis? (3) Was a
validated instrument used to measure of physical activity?
Results Forty-two publications were included. Twenty-
six (61.9 %) found a significant association between
socioeconomic position early in life and physical activity
during adulthood. Twenty-one studies met at least two
methodological quality criteria. Among those, the propor-
tion was higher: 15/21 (71.4 %). Associations were of
weak to moderate strength, positive for physical activity
during leisure time, and negative for transports and work.

This review is part of the special issue “Driving the Best Science to
Meet Global Health Challenges” edited on the occasion of the 9th
European Congress on Tropical Medicine and International Health
2015.

Electronic supplementary material The online version of this
article (doi:10.1007/s00038-015-0710-y) contains supplementary
material, which is available to authorized users.
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Conclusions The bulk of the evidence supports the notion
that there is a life course association between socioeco-
nomic position early in life and physical activity during
adulthood. Studies using more rigorous methodology sup-
ported this conclusion more consistently.
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Introduction

In 2009, the World Health Organization ranked physical
inactivity as the 4th leading risk factor for global mortality.
It was estimated that physical inactivity is responsible for
3.2 million deaths each year, or 6 % of all deaths (World
Health Organization 2009). Increasing population levels of
physical activity thus hold much promise for public health.
This task is challenging, as physical activity is a complex
behavior, with many correlates at the individual, environ-
mental, and social levels (Bauman et al. 2012). At the
social level, socioeconomic position is a key correlate of
physical activity (Trost et al. 2002). Indeed, systematic
reviews have found cross-sectional associations between
socioeconomic position and physical activity during ado-
lescence (Stalsberg and Pedersen 2010) and during
adulthood (Gidlow et al. 2006). That is, low socioeconomic
position during adolescence is associated with low levels of
physical activity during adolescence (Stalsberg and Ped-
ersen 2010), and low socioeconomic position during
adulthood is associated with low levels of physical activity
during adulthood (Gidlow et al. 2006).

This raises a question: Is this association is purely cross-
sectional, or is there a long-lasting, life course association

@ Springer


http://dx.doi.org/10.1007/s00038-015-0710-y
http://crossmark.crossref.org/dialog/?doi=10.1007/s00038-015-0710-y&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00038-015-0710-y&amp;domain=pdf

800

C. E. Juneau et al.

between socioeconomic position early in life and physical
activity during adulthood? This seems plausible, as
socioeconomic position early in life has been associated in
systematic reviews with three health outcomes during
adulthood closely related to physical activity: cardiovas-
cular disease (Pollitt et al. 2005), obesity (Senese et al.
2009) and physical capability levels (Birnie et al. 2011).
Moreover, in a systematic review (Gidlow et al. 2006),
physical activity during adulthood was found to be asso-
ciated with education, an indicator that reflects, at least in
part, socioeconomic position during adolescence and early
adulthood (Galobardes et al. 2007). We aimed to system-
atically review and summarize the evidence linking
socioeconomic position early in life and physical activity
during adulthood. We hypothesized that the bulk of the
evidence would support the notion that there is indeed a
long-lasting, life course association between socioeco-
nomic position early in life and physical activity during
adulthood.

Methods
Search strategy

Medline (1947-2014 October week 4) and EMBASE
(1974-2014 week 43) were last searched on October 30,
2014 with no language or date restrictions for studies that
assessed socioeconomic position early in life and physical
activity during adulthood. Search and screening of title,
abstract, and full text for inclusion were carried out by two
independent investigators. Discrepancies were solved by
mutual agreement. A broad range of keywords related to
physical activity, socioeconomic position, and the life
course was used (Electronic supplementary material).
Reference lists of all included studies were hand searched
for additional studies.

Scope of the search and selection criteria

“Early in life” was defined as age lower than 18 years. We
chose the term “early in life” to refer to both childhood and
adolescence and to avoid any confusion with “childhood
socioeconomic position” being interpreted as occurring
only during ages 0-12 years (other reviews of childhood
socioeconomic position and health outcomes later in life
have also included ages 0—17 years; see Pollitt et al. 2005;
Senese et al. 2009; Birnie et al. 2011). Adulthood was
defined as age >18 years. Socioeconomic position was
defined as a fundamental cause granting access to key
resources that can be used to avoid health risks and adopt
protective strategies (Link and Phelan 1995). Measures of
socioeconomic position included social class, education,
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income, household amenities, perception of wealth, and
area-based measures. Physical activity was defined as
bodily movement produced by the contraction of skeletal
muscle that increases energy expenditure above the basal
level (U.S. Office of the Surgeon General 1996). All types
and measures of physical activity were included. Studies
were included if (1) they assessed socioeconomic position
at least once for childhood or adolescence (age <18 years)
and (2) they measured physical activity during adulthood
(age >18 years). Studies that used education as the sole
measure of socioeconomic position were excluded because
a systematic review already reviewed its association with
physical activity (Gidlow et al. 2006). Studies that focused
on symptomatic population (e.g., cardiovascular patients)
were also excluded. All study designs were considered.

Data extraction

Key methodological characteristics and results of each
study were recorded in an Excel database. These included
first author, country, date of publication, data source,
sample size, age, and measures at each point in time across
the life course, and magnitude and direction of the asso-
ciations. Physical activity outcomes were grouped into two
categories. The first category was “all types and measures
of physical activity.” This category included leisure-time
physical activity, physical activity at work, physical
activity during transports, physical housework, heavy gar-
dening, free-living 24-h physical activity monitoring by
accelerometry, cardiorespiratory fitness tests,
loskeletal fitness tests, and physical activity diaries. The
second category was a subcategory of the first. This cate-
gory was “leisure-time physical activity only.” It included
self-reports of physical activity during leisure time, exer-
cise, and sports. Studies that had the outcomes “moderate-
to-vigorous™ or “vigorous” leisure-time physical activity
were also included in this category. We chose to consider
leisure-time physical activity as a separate outcome
because (1) its scope is easily understood and well defined,
(2) it has a long history of research in public health (Paf-
fenbarger et al. 1978), (3) public health recommendations
traditionally have focused on leisure-time physical activity
(U.S. Office of the Surgeon General 1996), and (4) it was
the most commonly reported outcome. Data extraction was
carried out by two investigators. After extraction, dis-
crepancies were solved by mutual agreement.

muscu-

Data analysis

Our original aim was to carry out a meta-analysis. How-
ever, after a preliminary review, we judged that meta-
analysis would not be appropriate, because studies were
highly heterogeneous (Lau et al. 1998; Egger et al. 2002;
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Higgins and Green 2011). Important methodological dif-
ferences were noted among studies. Notably, (1) the age for
which childhood socioeconomic position was measured
ranged 0-17 years; (2) childhood socioeconomic position
was assessed using 12 different indicators; (3) physical
activity was measured using 42 different instruments; (4)
16 different statistical techniques were used; (5) 47 dif-
ferent confounding variables were used. Therefore, we
choose not to aggregate study results into a single estimate.
Instead, we reported proportions of studies that found a
significant association. We reported proportions for men
and women combined, and stratified by sex. When avail-
able, we reported magnitude and direction of significant
associations. For direction of associations, in some cases,
the outcome was reverse coded (e.g., physical “inactiv-
ity”). For example, Regidor et al. (2004) found that low
father social class during childhood was significantly
associated with more physical inactivity over age 60 years
in women. This was considered a positive association
nonetheless, as the underlying interpretation is that women
whose father had high social class were more active.

Quality assessment

Based on a preliminary review of study methodology,
methodological quality assessment focused on three key
study characteristics: (1) Was childhood socioeconomic
position assessed during childhood in a prospective study
design? Assessing childhood socioeconomic position dur-
ing childhood is likely to provide more valid estimates.
Indeed, retrospective recall of social class during childhood
is less valid: published estimates of agreement with his-
torical records range from 53.7 % (Batty et al. 2005) to
80 % (Berney and Blane 1997); (2) Was socioeconomic
position during adulthood assessed and included in the
multivariate model of physical activity during adulthood,
either as an independent, interacting, mediating, or con-
founding variable? The association of socioeconomic
position during adulthood with physical activity during
adulthood is well established (Gidlow et al. 2006). There-
fore, any association between socioeconomic position early
in life and physical activity during adulthood not
accounting for socioeconomic position during adulthood
may be an artifact of the tracking of socioeconomic posi-
tion early in life into adulthood (Corcoran 1995). Thus, not
including socioeconomic position during adulthood in the
model is likely to overestimate the real association between
socioeconomic position early in life and physical activity
during adulthood. (3) Was physical activity measured using
validated methods? In this sample of studies, this included
questionnaires with documented validity or reliability,
accelerometers (a computerized, portable, objective mea-
sure of physical activity), or physical fitness tests (also an

objective measure). Studies that referred to any documen-
tation on the reliability or validity of the measurement tool
were classified as “yes”, regardless of how valid the
instrument was. This criterion should therefore not be
interpreted as meaning that the instrument used had high
validity, although overall, it is likely that studies that used
validated methods measured physical activity more accu-
rately than those that did not.

Results
Result of the search

A total of 10,619 papers were found; 653 were retained
based on title only. Of those, 135 were retained based on
abstract and 48 were retained based on full text. Their
reference lists were reviewed and contained two papers
which had not already been found (Kimm et al. 2002;
Popham and Mitchell 2006). When two papers used data
from the same cohort, the older was excluded. Eight studies
were thus excluded (Kuh and Cooper 1992; Yang et al.
1996; Brunner et al. 1999; Lawlor et al. 2004, 2005; Wray
et al. 2005; Schooling et al. 2008; Walters et al. 2009). This
review therefore includes 42 studies. Table 1 presents key
characteristics of methodology, a summary of results, and
direction of associations. Additional details of methodol-
ogy and results are show in the Electronic supplementary
material.

Measurement of socioeconomic position

All 42 studies assessed socioeconomic position. Eight
studies assessed socioeconomic position only once, before
age 18 years. The remainder (34 studies) assessed socioe-
conomic position at least twice: once before age 18 years
and once for adulthood. Assessment early in life took place
at ages 0 (birth) to 17 years. Eleven different indicators
were used: the father’s social class, the father’s education,
the mother’s education, the mother’s social class, the
highest of either parents’ social class, the highest of either
parents’ education, the presence (or absence) of certain
household amenities, income, whether the family was
perceived as wealthy, family access to a car, neighborhood
socioeconomic level, and attendance to a fee paying
school. Measurement during adulthood took place for ages
18-79 years. Fourteen different indicators were used: the
subject’s own education, social class, employment status,
income, area-based measures of socioeconomic level,
house ownership, car ownership, the household’s highest
social class, the partner’s social class, wealth, job insecu-
rity, skin color, pension arrangements, and perceived
family economy.
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Measurement of physical activity

All 42 studies measured physical activity; 31 studies had
only one outcome for physical activity; 11 had multiple.
Physical activity was measured using 42 different instru-
ments. Self-reported leisure-time physical activity
(including exercise and sport participation) was the most
common outcome (31 studies). Other outcomes included
physical activity during transports, physical activity at
work, cardiorespiratory fitness, musculoskeletal fitness,
walking, cycling, heavy gardening, housework,
accelerometry, activity diary, and ad hoc, composite mea-
sures based on physical activity in more than one domain
of life.

Statistical analysis

Overall, 16 different statistical techniques were used.
Logistic regression was the most commonly used technique
(it was used in 13 studies). Other techniques included
logistic random effects regression, ordinal logistic regres-
sion, stratified logistic regression, binomial regression,
Poisson regression, multiple regression, generalized esti-
mating equation models, stepwise multiple regression,
ANOVA, ANCOVA, r test, xz test, log multinomial
regression, structural equation modeling, and latent class
analysis. Likewise, there was much discrepancy in con-
founding variables. Age and sex were the most common
confounders, but overall, 47 different variables were used
as confounders.

Association with outcome “all types and measures
of physical activity”

A significant association was found between socioeco-
nomic position early in life and at least one measure of
physical activity during adulthood in 26 of the 42 studies
(61.9 %) (Table 2). This was true in 16 of the 31 studies
that reported results for men (51.6 %), in 13 of the 27
studies that reported results for women (48.2 %), and in 5
of the 8 studies that reported results adjusted for sex
(62.5 %).

Association with outcome “leisure-time physical
activity”

A total of 31 studies reported results for leisure-time
physical activity as a separate outcome. A significant
association was found in 21 of these 31 studies (67.7 %)
(Table 2). This held true for men in 14 out of 25 studies
(56 %), for women in 12 out of 22 studies (54.6 %), and
for sex-adjusted analyses in 1 out of 4 studies (25 %).

Magnitude and direction of associations

Most associations were weak to moderate. The strongest
association reported was OR (95 % CI) =245
(1.25-4.80) (Aarnio et al. 2002). The weakest significant
association was OR (95 % CI) =0.94 (0.90-0.99)
(Hillsdon et al. 2008). Magnitude of associations should
be interpreted with caution as methodology varied widely
across studies (differences in measurement, statistical
technique, and confounders may explain differences in
magnitudes of associations). Direction of associations by
sex are shown in Table 3 for outcomes reported in at least
two studies (for clarity, outcomes reported in only one
study and studies that used an ad hoc, composite measure
based on physical activity in more than one domain are
excluded from Table 3, as these cannot be readily com-
pared). For leisure-time physical activity, for men, 13/25
studies (52 %) found a positive association (i.e., high
socioeconomic position early in life, high physical activity
during adulthood), 11/25 studies (44 %) found no asso-
ciation, and 1/25 study (4 %) found a negative
association. For women, 11/22 studies (50 %) found a
positive association, 10/22 studies (45.5 %) found no
association, and 1/22 study (4.5 %) found a negative
association. In sex-adjusted analyses, 1/4 study (25 %)
found a positive association and 3/4 studies (75 %) found
no association. Other outcomes were less studied. Only
four studies measured cardiorespiratory fitness (Barne-
kow-Bergkvist et al. 1998; Poulton et al. 2002; Cleland
et al. 2009; Svedenkrans et al. 2013). Poulton et al. (2002)
and Cleland et al. (2009) adjusted for sex and found a
positive association. Svedenkrans et al. (2013) studied
men only. They found a positive association as well.
Barnekow-Bergkvist et al. (1998) stratified results by sex
and found no association. Therefore, overall, a positive
association was found for cardiorespiratory fitness in 3/4
studies (75 %), whereas no association was found in 1/4
study (25 %). Only three studies reported results for
physical activity at work as a separate outcome (Silver-
wood et al. 2012; Mann et al. 2013; Juneau et al. 2014).
All three were carried out in recent years in the UK. Of
those, one study found no association, and two studies
found a negative association. The same three studies also
reported results for physical activity during transports as a
separate outcome. Similarly, one study found no associ-
ation, and two studies found a negative association
(although for women only in Juneau et al. 2014; no
association was found for men in that study).

Methodological quality assessment

Of the 42 studies, 23 (54.8 %) measured childhood
socioeconomic position during childhood in a prospective
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Table 2 Summary of associations between socioeconomic position before age 18 years and physical activity during adulthood in the 42 studies
included in this systematic review (the literature search was done without country or year restriction)

Significant association No association Total % significant
All studies
All types and measures of physical activity 26 16 42 61.9
Leisure-time physical activity only 21 10 31 67.7
More rigorous methodology
All types and measures of physical activity 15 21 71.4
Leisure-time physical activity only 12 15 80.0

Table 3 Direction of associations between socioeconomic position before age 18 years and physical activity during adulthood for outcomes
reported in at least two studies, by sex (the literature search was done without country or year restriction)

Positive association No association Negative association Total % positive

Men

Cardiorespiratory fitness® 3 1 4 75.0

Leisure-time physical activity 13 11 25 52.0

Physical activity at work 1 2 3 0

Physical activity during transports 2 1 3 0
Women

Cardiorespiratory fitness® 2 1 3 66.7

Leisure-time physical activity 11 10 22 50.0

Physical activity at work 1 2 3 0

Physical activity during transports 1 2 3 0

 Results for cardiorespiratory fitness were pooled for men and women in 3 of the 4 studies

study design. Nineteen (45.2 %) included socioeconomic
position during adulthood in their statistical analysis.
Twenty-one (50 %) measured physical activity using val-
idated methods. Overall, five studies (11.9 %) met all three
quality criteria; 16 studies (38.1 %) met two; 15 studies
(35.7 %) met one; and six studies (14.3 %) met zero
(Table 1).

Evidence from studies using more rigorous
methodology

Overall, 21 studies met at least two of the three method-
ological quality criteria. This was considered a subset of
studies using more rigorous methodology. In this subset, 15
studies (71.4 %) reported a significant association between
socioeconomic position early in life and the outcome “all
types and measures of physical activity” during adulthood.
This was true for men in 12/16 studies (75 %), for women
in 6/14 studies (42.9 %), and for sex-adjusted analyses in
3/5 studies (60 %). For the outcome “leisure-time physical
activity only,” a significant association was found in 12/15
studies (80 %). This was true for men in 10/12 studies
(83.3 %), for women in 6/12 studies (50 %), and for sex-
adjusted analyses in 0/2 studies (0 %).

@ Springer

Discussion

This systematic review aimed to summarize the evidence
linking socioeconomic position early in life and physical
activity during adulthood. We hypothesized that the bulk of
the evidence would support the notion that there is indeed a
long-lasting, life course association between socioeco-
nomic position early in life and physical activity during
adulthood. Overall, the results of this systematic review
provided support for our hypothesis.

Using a broad set of keywords, we found 10,619 published
studies. We retained studies of all designs that assessed
socioeconomic position at least once early in life (age
<18 years) and that measured physical activity during adult-
hood (age >18 years). A total of 42 studies were retained.
Socioeconomic position before age 18 years and physical
activity during adulthood were associated in 26 of the 42 studies
(61.9 %). This proportion increased to 21/31 (67.7 %) when
we focused on leisure-time physical activity only as the out-
come. This proportion further increased in studies that met at
least two of our three methodological quality criteria
(prospective measurement of childhood socioeconomic posi-
tion, statistical inclusion of socioeconomic position during
adulthood, and use of a validated instrument to measure
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physical activity). In this subset of studies using more rigorous
methodology, a significant association between socioeconomic
position early in life and physical activity during adulthood was
found in 15/21 studies (71.4 %) for all types and measures of
physical activity and in 12/15 studies (80 %) for leisure-time
physical activity only as the outcome. Associations were in the
expected direction for leisure-time physical activity (i.e., high
socioeconomic position early in life, high leisure-time physical
activity during adulthood). Only one study found a negative
association between these two variables (Barnekow-Bergkvist
et al. 1998). Other outcomes were less studied. The evidence
pointed to a positive association for cardiorespiratory fitness (3/
4 studies) and to a negative association for physical activity
during transports (2/3 studies) and at work (2/3 studies).
Overall, these results suggest that (1) there is indeed a long-
lasting, life course association between socioeconomic position
early in life and physical activity during adulthood; (2) studies
using more rigorous methodology supported this conclusion
more consistently; (3) associations for leisure-time physical
activity were found more consistently than for physical activity
in other domains of life; and (4) direction of associations
appeared to be positive for leisure-time physical activity and
cardiorespiratory fitness and negative for physical activity
during transports and at work.

Our results are in line with those of other systematic
reviews that found associations between socioeconomic
position early in life and health outcomes during adulthood
(Senese et al. 2009; Pollitt et al. 2005; Birnie et al. 2011).
Senese et al. (2009) systematically reviewed the literature
on socioeconomic position during childhood and obesity
during adulthood. They reported that 70 % of studies of
females found decreasing obesity during adulthood with
increasing socioeconomic position during childhood (this
association was found for males in only 27 % of studies,
however). Similarly, in their systematic review for car-
diovascular diseases, Pollitt et al. (2005) found that
“studies reviewed provided moderate support for the role
of low early-life socioeconomic status and elevated levels
of cardiovascular disease risk factors and cardiovascular
disease morbidity and mortality.” Lastly, in a meta-anal-
ysis, Birnie et al. (2011) found evidence that lower
childhood socioeconomic position was associated with
modest reductions in physical capability levels in adult-
hood. Taken as a whole, this body of literature seems to
suggest that socioeconomic position early in life is con-
sistently associated with health outcomes during adulthood.

We were hesitant to report the strength of the associa-
tions in the studies we systematically reviewed, for a
number of reasons related to methodology. Methodology
varied widely across studies: (1) most studies stratified
results by sex, but some adjusted for sex, and one reported
both stratified and adjusted results; (2) most studies
assessed socioeconomic position twice, but some assessed

it just once (early in life), and a few assessed it three times
or more across the life course; (3) socioeconomic position
before age 18 years was assessed using 11 different indi-
cators; (4) there was no consistent age for assessment of
socioeconomic position before age 18 years (assessment
took place for ages 0-17 years) or during adulthood
(assessment took place for ages 18-79 years); (5) socioe-
conomic position during adulthood was assessed using 14
different indicators; (6) physical activity was measured
using 42 different instruments; (7) 16 different statistical
techniques were used; and (8) 47 different confounding
variables were used. No two studies used the same design:
even in studies that used the same statistical technique,
confounders, measurement of socioeconomic position, or
measurement of physical activity were different. As
strength of association is dependent on measurement and
handling of data, study results should be compared with
caution. For example, the strongest association reported
was OR (95 % CI) = 2.45 (1.25-4.80) (Aarnio et al.
2002). In this study, there was thus an increased risk of
“persistently inactive” status (a dichotomous variable
defined as exercise 1-2 times a month or less for 3 years
consecutively, at ages 16, 17, and 18 years). It was found
in young men whose father was self-employed vs. upper
level employee (reference category). Logistic regression
was used, and the model was adjusted for smoking, alcohol
use, breakfast eating, school type, school grade, and own
perception of current health. Compare this with the weakest
significant association reported, OR (95 % CI) = 0.94
(0.90-0.99) (Hillsdon et al. 2008). In that study, there was
thus a lower risk of being more physically active (defined
as an ordinal variable with four categories of increasing
weekly hours spent in the following activities: brisk
walking, cycling, heavy gardening, and leisure-time phys-
ical exercise such as tennis). It was found in women aged
60-79 years. Risk of being more physically active
decreased as values on a composite indicator of childhood
socioeconomic position increased (this indicator com-
prised, for childhood: father manual social class, no
bathroom at home, no hot water at home, no car access, and
shared bedroom). Ordinal logistic regression was used, and
the model was adjusted for age, smoking, BMI, cardio-
vascular  disease, respiratory disease, and adult
socioeconomic position (including adult social class,
housing tenure, car ownership, pension arrangements, and
area-level deprivation). How can we explain the differ-
ences in results between these two studies? It could be the
sample (young men vs. older women) or the country
(Finland vs. UK), but it could also be the measure of
socioeconomic position (self-employed father vs. com-
posite indicator), the measure of physical activity
(persistently inactive vs. a combination of walking,
cycling, gardening, and leisure-time exercise), or the
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choice of confounders. Until there is more standardization
in life course studies of socioeconomic position and
physical activity, we believe that only a general, cautious
interpretation of this body of literature is in order. We
further believe that strengths of associations should not be
compared directly and that meta-analysis would not be
appropriate.

To improve standardization in future research, we sug-
gest a number of guidelines. Future research should
measure physical activity using validated methods. Of the
42 studies, we included in this systematic review, only 21
(50 %) did so. Validated questionnaires were often used.
These are a step in the right direction, but validated
questionnaires are still prone to significant measurement
error. Indeed, systematic reviews have concluded that self-
reports of physical activity are inaccurate (Prince et al.
2008), even when validated questionnaires are used (Lee
et al. 2011). Therefore, the results obtained in the 21
studies included in this systematic review (50 % of our
sample) that did not use validated methods to measure
physical activity should be interpreted with caution. In
addition, even when validated questionnaires were used,
internal validity could have been improved by using
objectives measures such as accelerometers. Accelerome-
ters can be used in subsamples when budgets are limited.
They are generally regarded as providing more valid esti-
mates than questionnaires (Prince et al. 2008). However,
they do readily not distinguish between domains of phys-
ical activity. Therefore, depending on the study objective,
questionnaires may still be useful to assess separately
physical activity during leisure-time, during transports, at
work, and at home. Whenever possible, we recommend a
combination of methods to measure physical activity in
future research: objectives measures to obtain more valid
estimates and questionnaires to assess physical activity in
each domain of life separately. Some authors have done
this (Silverwood et al. 2012; Mann et al. 2013; Juneau et al.
2014), but other have collapsed multiple domains of
physical activity into one single composite measure (Bell
and Lee 2006; Bowen 2010; Hart et al. 2008; Heraclides
et al. 2008; Hillsdon et al. 2008; Kamphuis et al. 2013;
Osler et al. 2007, 2008). For example, Hart et al. (2008)
combined data on “usual daily activity” (i.e., work) and
“physical activity during non-working time” (i.e., leisure
time) into a single measure. These outcomes are generally
associated with socioeconomic position in different direc-
tions (i.e., higher socioeconomic position, more physical
activity during leisure time and less physical activity at
work). Thus, perhaps not surprisingly, Hart et al. (2008)
found no association between their composite measure of
physical activity and socioeconomic position during
childhood. A final reason to use validated questionnaires or
accelerometers is to enable comparisons between studies.

@ Springer

In our sample, studies that did not use validated ques-
tionnaires used their own ad hoc measure of physical
activity. This made comparisons across studies difficult.
In addition, future research on life course socioeco-
nomic position should assess childhood socioeconomic
position during childhood in a prospective study design.
While commonly done in life course research, assessing
childhood socioeconomic position retrospectively during
adulthood may involve substantial measurement error and
recall bias. Indeed, published estimates of agreement
between retrospective recall and historical records range
from 53.7 % (Batty et al. 2005) to 80 % (Berney and Blane
1997). Berney and Blane (1997) collected information
from 57 UK subjects aged 64-83 years and compared it
with archive material of the same subjects’ social cir-
cumstances recorded 50 years previously. Their sample
comprised subjects from two historical cohorts. In the first
cohort, 80 % of subjects recalled their father’s occupation
correctly. In the second cohort, 66 % of subjects did so.
Batty et al. (2005) analyzed data from a cohort of 12,150
children who took part in a school-based survey in 1962. In
this survey, information was collected about the father’s
occupation at birth (reported by the mother at birth) and the
father’s occupation during childhood (reported in 1962 at
age 6—12 years by children). Between 2000 and 2003, a
questionnaire was mailed to traced cohort members. A total
of 7183 (63.7 %) persons responded to the mid-life ques-
tionnaire. Subjects recalled their father’s occupation at
birth correctly in 53.7 % of cases, and that of their father
during their childhood (at age 6-12 years) in 61.4 % of
cases. Of the 42 studies included in our systematic review,
only 23 (54.8 %) assessed childhood socioeconomic posi-
tion prospectively during childhood. The remainder
measured it during adulthood using retrospective recall.
The evidence we have briefly reviewed here suggests that
these studies’ results should be interpreted with caution.
Moreover, in future research, we recommend that
investigators include socioeconomic position during
adulthood in their statistical analysis. This variable should
be included as an independent, interacting, mediating, or
confounding variable, based on the conceptual model that
guides the study, as the association of socioeconomic
position during adulthood with physical activity during
adulthood is well established (Gidlow et al. 2006). As
socioeconomic position tracks across the life course (Cor-
coran 1995), any association between socioeconomic
position early in life and physical activity during adulthood
unadjusted for socioeconomic position during adulthood is
likely to be overestimated. In addition, whenever possible,
socioeconomic position and physical activity should be
assessed at multiple points in time across the life course, as
both may fluctuate. Finally, future research, if possible,
should try to determine whether the association between
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socioeconomic position early in life and physical activity
during adulthood is graded, to strengthen causal inference.

How can we explain the association between socioeco-
nomic position early in life and physical activity, especially
leisure-time physical activity, during adulthood? While a
comprehensive answer is beyond the scope of this review,
the literature on fundamental movement skills may shed
some light on this question. Fundamental movement skills
are basic motor skills. They include skills like running and
hopping (locomotor skills), catching and throwing (object
control), and balancing and twisting (stability) (Lubans
et al. 2010). They are “considered to be the building blocks
that lead to specialized movement sequences required for
adequate participation in many organized and non-orga-
nized physical activities for children, adolescents and
adults” (Stodden et al. 2008). Stodden et al. (2008) pro-
posed that “fundamental movement skills competency
interacts with perceptions of motor competence and health-
related fitness to predict physical activity and subsequent
obesity from childhood to adulthood.” Thus, according to
this literature, early childhood and adolescence may both
be sensible periods for physical activity later in life (be-
cause fundamental movement skills are learned during
early childhood and because they are refined into special-
ized movement sequences during adolescence). Systematic
review evidence that low socioeconomic position during
adolescence is associated with low physical activity during
adolescence (Stalsberg and Pedersen 2010) supports this
hypothesis. Systematic review evidence that school-based
interventions focusing on physical activity, fitness, or
fundamental movement skills increase physical activity
later in life further support this hypothesis (Lai et al. 2014).
More research is needed to test this hypothesis, and the
potential role of fundamental movement skills as a medi-
ator between low socioeconomic position early in life and
low physical activity during adulthood.

A limitation of this systematic review is that nearly all
studies were carried out in high-income countries (including
17 in Scandinavian countries and 10 in the UK). Therefore,
their conclusions should not be overly generalized to others
settings, especially to lower income countries.

In conclusion, the bulk of the evidence we have
reviewed in this systematic review supported the hypoth-
esis that there is a long-lasting, life course association
between socioeconomic position early in life and physical
activity during adulthood. This hypothesis was supported
more consistently for leisure-time physical activity and in
studies using more rigorous methodology. To strengthen
methodology in future research, we recommend that
researchers (1) measure physical activity using
accelerometers in subsamples, (2) report results for each
domain of physical activity separately, (3) assess childhood
socioeconomic position prospectively during childhood,

and (4) include socioeconomic position during adulthood
in their statistical analysis.
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