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Abstract: Socioeconomic inequalities in physical (in)activity and sedentary behaviours are key
mediators in obesity and health socioeconomic inequalities. Considering the high and uneven
obesity rates in Chile, this review aims to systematically assess the socioeconomic inequalities in
physical activity (PA) and sedentary behaviour (SB) among the Chilean population from different
age groups. Peer-reviewed and grey literature were searched from inception until 31st December
2019 in PubMed, Scopus, PsycINFO, Web of Sciences and LILACS. Publications in English and
Spanish, from observational studies that reported the comparison of at least one indicator of PA
or SB between at least two groups of different socioeconomic positions (SEP), from the general
Chilean population, were included. Data searches, screening, extraction, and quality assessment,
using the Newcastle Ottawa Quality Assessment Scale for observational studies, were conducted
by two independent researchers. Seventeen articles (from 16 studies) met the inclusion criteria
(14 cross-sectional; two cohort). Across these, quality was considered low, medium and high for
19%, 69% and 13%, respectively. Results showed consistent evidence for a lower leisure-time PA and
sitting time, and higher physical inactivity among adults from the lower, compared to the highest,
SEP groups. Associations between SEP and total PA, moderate-to-vigorous PA, low PA, and transport
and work-related PA were inconsistent. These findings provide insights to public health and physical
activity researchers and policymakers aiming to reduce socioeconomic inequalities in PA and SB in
Chile and other countries.

Keywords: physical activity; sedentary behaviour; socioeconomic inequalities; obesity inequalities;
systematic review

1. Introduction

Physical activity (PA) and sedentary behaviours (SB) are, respectively, protective and
detrimental factors for mortality, health and non-communicable diseases [1]. Worldwide,
obesity and physical inactivity reduce life expectancy by 0.7 and 2.4 years on average,
respectively [2]. People from lower socioeconomic positions and those living in areas of
high inequalities have a shorter life expectancy, higher mortality and worse health [3-5].
However, less is known about the inequalities around the obesity-related health behaviours
contributing to these preventable health inequalities [6].

Chile is placed third, after Mexico and the USA, for highest adult obesity rate among
the countries grouped in the Organization for Economic Cooperation and Development [7].
Nearly 25% of 5-6-year-old children and 35% of people aged >15 years in Chile are living
with obesity [8,9]. Obesity-related health conditions are the top risk factor for death and
disability [10] and are a burden to the Chilean economy [11], resulting in a 3.8% reduction
in the country’s Gross Domestic Product per year [12].
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Social inequalities affect obesity rates among the Chilean population. Data from
the 2017 Chilean National Health Survey (ENS) reported an obesity prevalence among
people > 15 years of 46.6% vs. 29.5% among those from lower, compared to the higher,
educational groups [8]. Moreover, obesity rates were higher among women than men
(38.4% vs. 30.3%, respectively) [8]. Similar trends have been reported for children aged
0-9 years (17.1% vs. 9.7%, in lower- vs. higher-income households, respectively) [13].
Obesity, at the individual level is caused by a long-term positive energy imbalance [14-16].
Consequently, socioeconomic—obesity inequalities suggest disparities in dietary intakes,
PA and SB between different socioeconomic groups [16]. This unequal socioeconomic
distribution of diet, PA and SB is related to structural inequalities at the environmental,
societal and individual levels [17,18].

Several systematic reviews have suggested that higher body mass index (BMI), adi-
posity and/or obesity are positively associated with lower levels of PA across different
age groups [19-22]. Specific types of PA, such as exercise [23] and active transport [24],
have been related to lower levels of adiposity and body weight. Strong and conclusive
evidence has suggested a protective effect of PA, in different dose-response, intensities and
domains, on cardiovascular diseases and mortality [19,21,25-27]. In contrast, systematic
reviews have concluded that SB is a long-term negative factor contributing to type II
diabetes, cardiovascular and all-cause mortality in adults [28], and that television (TV)
viewing is positively correlated with higher BMI [29]. Socioeconomic inequalities in PA
have also been reported by systematic reviews including data mostly from western and
high-income countries, suggesting consistently higher leisure-time PA among the higher
SEP groups [30-33]. Correspondingly, for SB, higher hours of TV viewing were reported
among lower educated and unemployed/retired adults, but an inverse association was
reported for computer use and education [29]. Studies conducted in Chile have not been
considered by the aforementioned reviews, mostly due to the geographical location (not
European or North American), language barriers (not conducted in English), the chang-
ing development status (from middle-income country (MIC) to high-income country in
2013) [34], or not meeting other inclusion criteria.

The rapid rise in obesity rates in Chile and their social inequality is similar to those
observed in other low-and middle-income countries (LMICs). Therefore, understanding
how PA and SB relate to SEP in Chile, as an exemplar of a rapidly developing country,
is of relevance to other countries. To our knowledge, no systematic review to date has
investigated the socioeconomic inequalities in PA and SB in Chile, which would be im-
portant to inform policies aiming at reducing PA and SB inequalities in Chile, and other
countries with similar epidemiological transitions. The aim of the current study was,
therefore, to systematically assess the socioeconomic inequalities in PA and SB among the
Chilean population, and, if available, conduct a comparison between SEP and PA or, SB,
stratified by gender, age group or body weight status. Also, a comparison between studies
conducted at different stages of the Chilean nutritional transition, which has contributed
to the rising obesity rates in the country [35], will be included to assess changes in SEP
inequalities in PA and SB through time.

2. Materials and Methods

This systematic review was conducted following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Equity extension (PRISMA-E 2012) guidelines [36]
(Figure 1 and PRISMA-E checklist Supplementary Table S1). The review protocol for a
larger systematic review assessing socioeconomic inequalities in diet, PA and SB among
the Chilean population was registered in PROSPERO (CRD42018096925).
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Figure 1. Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) flow diagram of literature Scheme.

2.1. Search Strategy

Searches were conducted in MEDLINE (via PubMed), Scopus, PsycINFO, Web of
Science, and Latin American and Caribbean Health Sciences Literature (LILACS) for articles
published from inception until 31 December 2019. As a secondary aim was to contrast
studies conducted at different stages of the nutritional transition, searches were not date
restricted from inception. Searches included peer-reviewed articles and grey literature
available at OpenGray and national and international organisations’ websites (e.g., Chilean
Ministries, World Health Organisation) (Supplementary Tables S2-57). Reference lists of
included articles were hand-searched and checked for potential inclusion. Searches were
conducted by two researchers independently (M.].V.-S. and P.C.).

2.2. Inclusion Criteria

Articles published in English and Spanish from observational studies conducted in
Chile were eligible for inclusion. Studies conducted among the general population, re-
gardless of age, and without excluding participants based on sex, were included. Studies
were excluded if conducted in clinical settings or were developed as weight-related inter-
ventions (except when baseline measures of interest were available) or focused on chronic
diseases that may impact on weight (e.g., diabetes, cancer, HIV), or sample sizes included
<100 participants.
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Articles were included if they reported differences between two or more groups of
different SEP in at least one indicator of PA, SB or dietary intake. Due to the number and
heterogeneity of the different indicators extracted from the included studies, we decided
to report the results of the dietary intake elsewhere [37]. Indicators of PA and SB were
included if they were presented by domain (e.g., leisure-time, work and transport PA,
sitting, TV viewing, computer use) and/or intensity (e.g., low, moderate, or vigorous),
and/or duration of the activity (e.g., minutes, hours) or the Metabolic Equivalent (MET)
or frequency of PA engagement (e.g., Frequency of leisure-time PA sessions per week) or
compliance with recommendations (e.g., >150 min/week or >600 METs/week) [38,39].

2.3. Title Screening and Selection

Title and abstracts were screened by two independent reviewers, both fluent English
and Spanish speakers (M.].V-S and P.C.), reaching a good agreement in the pilot for the
first 100 records (kappa = 0.62) [40]. Discrepancies during the pilot test were resolved with
other authors (L.J. and A.P.), and an excellent inter-rater agreement (kappa = 0.93) was
obtained for the remaining titles and abstracts. All discrepancies were discussed until
consensus was reached. Authors were contacted if clarification on any aspect of an article
was required.

If multiple articles of the same study were considered for inclusion but reported the
same PA or SB and SEP indicators, only the publication with the most complete data for
the purposes of the current review was included. If multiple articles from the same study
reported different indicators, each publication was individually included in the review.

2.4. Data Extraction

Data were extracted from each included article in a piloted table (Supplementary
Table S8). If an article reported associations of multiple SEP, PA or SB indicators, data
extraction was conducted individually for each indicator. Due to the heterogeneity in
indicators and measurements and the various approaches to adjustment across studies, we
extracted unadjusted associations from bivariate tables between each PA or SB indicator
and at least two SEP groups, aiming to reduce the impact of the variability of confounders
and mediators, and thus allowing comparisons across studies.

2.5. Outcomes
2.5.1. Physical Activity and Sedentary Behaviour Factors

Physical activity was defined as “any bodily movement produced by skeletal muscles
that requires energy expenditure” [38]. Due to the diverse methods of reporting PA
across the articles, data were summarised by PA domain (total, leisure-time, work and
transport), intensity (low, moderate and vigorous) and/or by the lack of PA (physical
inactivity) [41]. Similarly, SB was defined as “any waking behaviour characterized by
an energy expenditure of <1.5 METs, while in a sitting, reclining or lying posture” [42].
Results were summarised by domain (sitting time and television viewing).

2.5.2. Socioeconomic Position

The socioeconomic position (SEP) indicates the relative position of individuals or groups
according to the differential access to the actual capital or resources and prestige sta-
tus within a society [43,44]. SEP stratifies and determines health opportunities and out-
comes [45-47]. Only individual or household level SEP indicators, based on education,
occupation and/or income, or composite indices, reported directly by the participants,
were eligible for inclusion. We decided to exclude area-level (e.g., borough or municipality)
or institutionally based (e.g., school type attendance) SEP indicators, as this information
usually reflects aggregated or administrative information not reported directly by the
participants. For comparison and analysis purposes, the low SEP indicator was compared
against the middle to high SEP indicator.
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2.6. Quality Assessment and Risk of Bias

The quality of the included articles was assessed with an adaptation of the Newcastle
Ottawa Quality Assessment Scale (NOQAS) (max. 10 points) for cohort and cross-sectional
studies [48] and was performed by two reviewers independently (M.].V.-S. and P.C.)
(Supplementary Table S9).

2.7. Data Analysis

After extracting the data, we estimated the magnitude of the differences in PA and
SB between the higher and lower SEP groups. Calculations included relative differences
between time spent in an activity (e.g., minutes per day) or by Odds Ratios (OR) for pro-
portions (e.g., % of participants not meeting PA guidelines). The following formulas used
by previous systematic reviews assessing inequalities in health-related behaviours [16,49]
were applied:

Relative difference(%) — (value high SEP group — value low SEP group) «100 (1)
(value high SEP group)

p high SEP p low SEP
(1 —p) high SEP" (1 — p) low SEP

Following the classification used by Giskes et al. [16], associations were classified as no
association (<10% relative difference or OR 0.91-1.0), moderate (10-20% relative difference
or OR 0.80-0.90) and large (>20% relative difference or OR < 0.80). Results were presented
in tables and synthesised in harvest plots [50], stratifying by total population and gender,
and by quality score (3 groups).

OR =

@)

3. Results
3.1. Included Articles

The search and study selection processes are illustrated in Figure 1. Out of 4028 unique
records, 242 full-text articles were assessed for eligibility and 16 articles (representing
13 separate studies) were included. Table 1 depicts the characteristics of the 16 articles
included. Sample sizes ranged from 472 to 9503 participants, with 14 articles presenting
samples sizes >1000 participants. One article collected data during the Chilean nutritional
transition (1960-1989) [51], one during the 1990s [52], and all the remaining 14 articles
collected data after the 2000s. The quality assessment’s summary is presented in Figure 2
and Supplementary Table S10.

Table 1. Study characteristics.

Study PA/SB s
Author Name/ Location Stuc'iy Sampl.e Sar.nple Response Age SEP Indicator Assessment Quality
Year Data Design  Population Size Rate Group Score
. Method
Collection
. _ Mother’s education

CDrlnn;ﬁ? " FEChiC NC_HS/79 35y level: 3 groups (less

aelieal € and GOCS Santiago L Children N = 753 N/R and than high school or Self-report 55
(2019) [",;%] 2016 AE)OL 12-14y lower vs. more than

53 high school)

Aguilar- NES 2014 N(2=0?2§7 Household index
Farias et al., C Adults - N/R >18y (AIM): 3 groups Self-report 4.5
(o19)[54] 2015 N = 5664 (low vs. high)

. (2015) - g
Barranco- Household index Self-report
Ruiz et al., 2015 Valparaiso C Adults N =496 N/R >18y (AMALI): 3 groups (P, A(%) 3
(2019) [55] (low vs. high)
Household index
Berrios (Graffar’s modified
etal., 1986-1987 Santiago C Adults N =1203 87% >15y scale): 3 groups Self-report 6

(1990) [51] (low vs. high +

medium-high)
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Table 1. Cont.
:Jtudy/ Stud Sampl Sampl R A PA/SB Qualit
Author Y ame Location udy amp e ample esponse 8¢ SEP Indicator Assessment uanty
‘ear Data Design  Population Size Rate Group Score
. Method
Collection
Household index
(ESOMAR): 3 groups
Celis- . (low vs. high)
Santiago, . . 7-d
Morales GENADIO 7 pios, L Adults N=472 54% 20-60 y Education level: Accelerom- 5
etal, 2008 Bio-Bio 3 groups (less than eter
(2011) [56] high school or lower
vs. more than high
school)
Household index:
deMoraes 3 groups (low vs. high)
Ferrari ELANS . _ Education level: Self-report
etal, 2014-2015 Chile c Adults N =9218 N/R 15-65y 3 groups (basic or (IPAQ) 6
2019) [57 ower vs. universi
[57] 1 ty
degree)
hgzné:fcilo Education: 3 groups
de Chile ENS 2003 Chile C Adults N =3619 90% >18y (<8 years vs. Self-report 6
(2003) [58] >12 years)
Ministerio Household income
de Salud ENCAVI . _ o quintile: 5 groups (1st 3
de Chile, 2006 Chile C Adults N =6210 98% >15y quintile vs. 5th Self-report 6
(2006) [59] quintile)
Ministerio .
Education: 3 groups
de Salud ENS . _ o Self-report
de Chile, 2009-2010 Chile C Adults N =5434 85% >15y (ji 2ye:‘sr S\;s. (GPAQ) 9
(2011) [60] Y
Celis- Educational level:
Morales ENS 3 groups (Primary vs. Self-report
ot al 2009-2010 Chile C Adults N =5155 85% >15y Beyond secondary) (GP APQ) 8
(2016) ["(1] Income level: 4 groups
> (Lowest vs. Highest)
Diaz- .
. Education: 3 groups
Martinez ENS . _ o Self-report
etal, 2009-2010 Chile C Adults N = 4457 85% >15y (iizye:lsr;/)s. (GPAQ) 8
(2018) [62] ¥y
Waddell Education: 3 groups
etal., 203591212801 0 Chile C Adults N =5277 85% >18y (<8 years vs. St(eggszo)rt 6
(2019) [63] >12 years)
Education: 7 groups
(Incomplete primary
vs. complete
university)
Household income
Ministerio e Soobs
e d 0 Chile c Adults N = 9503 74% >15y >$851.000 CLP) Self-report 6
(2012) [64] Empl(zjyr?ent status:
groups
(non-occupied vs.
occupied)
Employment situation:
6 groups (dependent
worker vs. owner)
Ministerio i
Education: 3 groups
de Salud ENS . _ Self-report
de Chile, 2016-2017 Chile C Adults N =6233 90% >15y (itizyei;sr:)s. (GPAQ) 6
(2018) [8] ¥y
Education: 5 groups
Jadue et al., CARMEN . _ o y . Self-report
(1999) [52] 19961997 Valparaiso C Adults N = 3120 62% 25-64y (no sc.hooh.ng vs. (Baecke) 6
university)
Serén et al Household index Self-report
(2010) [65] N/R Temuco C Adults N =1535 127% 35-70y (ESOMAR): 3 groups (IPAQ) 6.5

(low vs. high)

ADOL: adolescents; AIM: Chilean Marketing Research Association; AMAI: Mexican Association of Marketing Research and Public
Opinion Agencies; C: Cross-sectional; CH: children; CLP: Chilean pesos; ELANS: Latin American Study of Nutrition and Health; ENCAVI:
Chilean National Quality of Life and Health Survey; ENETS: Chilean Workers Employment Conditions, Work, Health and Quality of Life
Survey; ENS: Chilean National Health Survey; ESOMAR: World Association of Market Research; FEChiC: Food Environment Chilean
Cohort; GENADIO: Gens, Environment, Diabetes and Obesity; GOCS: Growth and Obesity Cohort Study; GPAQ: Global Physical Activity
Questionnaire; IPAQ: International Physical Activity Questionnaire; L: Longitudinal; N/R: Not reported; NES: National Environmental
Surveys; SEP: Socioeconomic position; SEP indicator (): lower and higher SEP group compared; y: years.
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Representativeness of the sample 75% 13% 13%

Sample size 44 44% 13%

|

Non-respondents 31% 44%

Assesment of the exposure “ 38%
Comparability ﬂ 88%
Assesment of the outcome m 94%
Statistical test 75% 25%
Total quality score m 69%

m High quality Medium quality ® Low quality

Figure 2. NOQAS quality assessment of included publications (N = 16).

3.2. Physical Activity

Fourteen out the fifteen articles reporting associations between PA and SEP used
self-report questionnaires derived from validated international assessments such as the
Global Physical Activity Questionnaire (GPAQ) (five articles) and the International Physical
Activity Questionnaire (IPAQ) (three articles). The SEP assessment was conducted using
education (five articles), multidimensional indexes (four articles), a combination of two or
more SEP indicators (five articles) and income (one article). All fifteen articles included
data on adults only. Overall, results show variable evidence of association between PA and
SEP among adults.

Two articles examined a total of four associations between total PA and SEP (Supple-
mentary Table S11 and Figure 3). A strong association was reported for higher total PA
among the lower educated SEP group among the total population and men (A = 24.2 and
39.6%). However, the remaining two associations among income groups and women were
not meaningful (<10%).

Three articles examined eight associations between moderate and/or vigorous PA
(MVPA) and SEP (Supplementary Table S11 and Figure 3). Three associations reported a
higher MVPA (A = 47.7%, OR = 2.13 and 1.53) among the lower SEP groups. In contrast,
two associations suggested a lower MVPA among this same SEP group (OR = 0.52 and
0.88, respectively). The remaining three associations were not meaningful (<10%).

Seven articles reported on 12 different associations between transport-related PA and
SEP among adults (Supplementary Table 512 and Figure 3). Overall, inconsistent results
were reported for walking or cycling for transportation (active transport). Four associations
suggested a lower active transport among the lower SEP groups, either measured by min-
utes per week and % of participants engaging in active transportation regularly (A = —26.9
and —16.3%, OR = 0.27 and 0.59, respectively). In contrast, five associations reported higher
active transport among the lower SEP groups, measured either by minutes per day and as
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Income Education

Index

Income Education

Occupation

Index

Total physical activity

Negative

N/A

LTPA

% of participants engaging in active transport (A = 19.9% and OR between 1.17 and 5.58,
respectively). The remaining three associations reported relative differences <10%.

MVPA Transport PA Work PA

Positive Negative N/A Positive Negative N/A Positive Negative N/A Positive

w

=

I I I il i &
2

Physical inactivity Low PA Sitting time B

<z

Gl

;

il 1 I Il il &

Direction of association (negative, no association, positive) . Total . Men Women

Figure 3. Summary of evidence for associations between socioeconomic position and physical activity and sedentary
behaviour. Each row represents a dimension of socioeconomic position, and each column represent the direction of
the association between socioeconomic position indicators and physical activity and sedentary behaviour measurement.
Relative differences >10% or OR<0.80 were categorised as negative association (lower activity among lower SEP groups,
compared to the higher) or positive association (higher activity among lower SEP groups, compared to the higher). Relative
differences <10% were classified as no association (N/A). Each bar represents an association between SES and physical
activity or sedentary behaviour. The quality assessment scores from the articles are indicated by the height of the bars
(1 = Quality scores <4.5; 2 = Q.5.>4.5 and <7; 3 = Q.S5.>7). Studies conducted among adults are indicated with full-tone
(black) bars, only adult men are presented half-tone (grey) and adult women with quarter-tone (light grey). PA: Physical
Activity; MVPA: Moderate and /or vigorous PA; LTPA: Leisure-time PA.

Two articles, based on the high-quality national survey ENS 2009-2010, reported four
associations between work-related PA and SEP (Supplementary Table S12 and Figure 3).
Two associations reported higher work MVPA among lower educated men and the total
population, but not among women, measured either by METs or minutes/day (A =78.1,
42.5 and 9.1%, respectively). In contrast, a small inverse association was reported for
income groups (A = —10.7%).

Five articles examined 14 different associations between leisure-time PA (LTPA) and
SEP (Supplementary Table 513 and Figure 3). Overall, all six associations using educa-
tion as the SEP indicator presented a consistent case for lower LTPA among the lower
SEP groups (measured either by time or frequency), compared to the higher (ranging
between A = —19.6 and —68.3% and OR = 0.22 and 0.54). Similarly, four associations using
income, and one using a composite index reported strong associations for lower LTPA
among the lower SEP groups (OR between 0.31 and 0.87). In contrast, two associations
using income and occupation presented a higher LIPA among the lower SEP groups
(A =20.8% and OR = 2.04, respectively). One association using occupation was not mean-
ingful <10%.

Seven articles reported on 17 associations between physical inactivity and SEP among
adults (Supplementary Table S14 and Figure 3). Overall, consistent results indicated higher
physical inactivity (lower MVPA) among the lower SEP groups. All associations, except
those using occupational SEP measurements, presented a strong case for higher physical
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inactivity according to the 2005 Chilean PA guidelines (LTPA <three times-per-week for
<30 min each time) [66] (OR between 1.82 and 6.25). Lower SEP groups also reported a
higher % for not engaging in any kind of leisure-time PA over the last month (OR between
1.71 to 5.30).

Four articles reported on eight associations between low PA or not meeting the WHO
PA guidelines (<600 METs/week) and SEP (Supplementary Table 514 and Figure 3). Overall,
some inconsistencies were reported for the % of participants not meeting the PA guidelines,
with ORs ranging from 0.46 to 2.06. Four associations reported a higher % of participants
from the lower SEP groups not meeting the guidelines (OR between 1.17 and 2.06), whereas
two associations from the same article reported the opposite finding (OR = 0.46 and 0.68).
The two remaining were non-significant associations (<10%).

3.3. Sedentary Behaviours

Six out of the seven articles reporting associations between SB and SEP used self-
report questionnaires, mostly derived from validated international assessments such as
GPAQ and IPAQ. The SEP assessment was conducted using education (two articles), multi-
dimensional indexes (one article), income (one article) and a combination of two or more
SEP indicators (three articles).

Five articles examined 15 associations between sitting time and SEP among adults
(Supplementary Table 515 and Figure 3). Eleven associations showed a consistent lower
sitting time among the lower SEP groups, either measured by minutes per day, or % of
participants engaging more in sitting time (A between —14 and —24.4%, OR between 0.26
and 0.44). Two large national surveys reported lower chances among lower SEP groups to
be identified with the statement “I spent most time seated and walk little” (OR between 0.1
to 0.49). In contrast, only one association including women from the lower occupational
group showed an opposite direction (OR = 1.82).

One article among children and adolescents assessed four associations between TV
viewing and SEP (Supplementary Table S15). Children aged 3-5 years from the lower
SEP reported spending more time viewing TV and using TV more during weekdays,
compared to their higher SEP counterparts (A = 14.9% and OR = 1.56, respectively). In
contrast, the associations among adolescents aged 12-14 years were weaker but inverse,
with adolescents from the lower SEP engaging less in television viewing (A = —11.1% and
OR = 0.74, respectively).

4. Discussion

We conducted a systematic review of observational studies to examine socioeconomic
differences in PA and SB among the Chilean population. To our knowledge, this is the
first systematic review assessing the evidence of socioeconomic inequalities in PA and SB
in Chile. We found strong and consistent evidence for lower leisure-time PA and sitting
time, and higher physical inactivity, among the lower SEP groups, compared to the higher.
However, inconsistent associations between SEP and total PA, MVPA, transport and work-
related PA, and low PA were observed. All but one article included samples on adults only,
with one article reporting on a higher SB (TV viewing) among children from the lower SEP,
but an inverse association among adolescents. These observed SEP inequalities in PA and
SB might be contributing to the socioeconomic gradients in obesity rates and should be
taken into account when developing future interventions, strategies and policies to tackle
obesity in Chile.

Our findings suggesting a consistent lower leisure-time PA among the lower SEP groups
agrees with several reviews of articles among adults from Europe and Western-developed
countries [30,31,33,67]. Moreover, our study reporting that adults from lower SEP en-
gaged more in physical inactivity is a novel finding, not observed in the aforementioned
reviews. There is sufficient evidence about the health benefits of LTPA and the detrimental
effects of physical inactivity for body weight, cardiovascular diseases, cancer and mor-
tality [1,25,68,69]. Our findings for physical inactivity mirror the LTPA results, as the
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measurement for the former combines a mixture of indicators around the lack of leisure-
time MVPA. Another proxy of physical inactivity, not meeting the WHO PA guidelines
(<600 MET-min/week), showed less conclusive results. Longitudinal studies from high-
income countries (not including Chile) have reported a persistent and even widening
gap between LTPA and socioeconomic inequalities over time [67,70-72]. Our conclusive
findings suggest LTPA-SEP inequalities can relate to the unequal impact of public health
policies promoting LTPA across the population. As most PA guidelines suggests increasing
LTPA, this advice has been taken up more by the higher SEP groups, but not among the
lower SEP groups [73]. Further studies in the Chilean population should address the
reasons underpinning the lower LTPA among the lower SEP groups and consider their
particular barriers when planning public health policies aiming at increasing PA levels
across the population.

The direction and strength of the SEP inequalities in PA differed considerably by
domain, SEP indicator and gender. Some evidence of an association suggests a higher
total and work-related PA among the lower educated men and total population, but
not among women or when using an income-based indicator. An inconsistent direction
of associations was reported for transport-related PA among the total population, but
showing similar gender differences as for total and work-related PA. Conversely, LTPA
and physical inactivity showed no clear gender differences and stronger associations when
using education but was weaker when using occupation. The smaller relative difference in
transport, work and total PA among women reflects an overall lower PA in these domains
when compared to men. These findings might explain the obesity-gendered pattern in
Chile, where women display higher obesity rates, compared to men [8,60,74].

Our findings, suggesting a lower SB (sitting time) among the lower SEP adults, contrast
with the lack of consistent results reported by two reviews conducted among adults
from mainly western and high-income countries [29,75]. The review by Prince et al. [75]
suggests a consistent association for higher transport and work-related SB among the
higher SEP groups, whereas the review conducted by Rhodes et al. [29] suggests a higher
TV viewing among lower educated groups, an inverse association for computer use and no
clear association with general sitting time. Our review could not identify specific domains
for SB, rather overall measures of sitting time among adults and TV viewing among
children. Among children, mixed results showed a lower TV viewing among adolescents
from the lower SEP groups, but the opposite association among younger children. In
contrast to our findings for PA, the direction and strength of the SEP inequalities for sitting
time among adults does not differ considerably by SEP indicator. Furthermore, no clear
gender patterns among adults were identified for sitting time.

The decrease in PA and increase in SB during the last decades, and the consequent
increase in obesity rates, can relate to the nutritional transitions and modernisation pro-
cesses around the globe [76]. Strong evidence suggests that the built environment can
promote or discourage physical activity and sedentary behaviours [77] and is key for
promoting/preventing obesogenic environments [18]. A study conducted in Santiago
city concluded that lower-income areas have less access to public transport and urban
quality walking environment [78] and fewer green areas [79] compared to higher-income
areas. The PA built environment determinants are also gender-patterned [80], includ-
ing a higher perceived insecurity around walking environments among middle-income
women from Santiago city, when compared to men [81]. In Chile and Latin America, PA
interventions have focused mostly on improving physical fitness at school level but have
been inconclusive for body weight reduction [82,83]. However, these interventions do not
report time-based or frequency changes for physical activity domains [84,85], and therefore
were not included in our review. Insufficient but promising evidence for PA interven-
tions reducing body weight at the population level include individually adapted health
behaviour change and changes to the built environment [86]. Moreover, community-based
interventions among socio-economically disadvantaged populations have shown greater
effectiveness when delivered at group level (e.g., family or household) than individual
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level [87]. Interventions aiming to increase PA and reduce SB among the more deprived
populations must consider the individual, social, socioeconomic, and environmental dif-
ficulties these groups face in their everyday life. Together with improving access and
distribution of healthy diets among the lower SEP populations, policies aimed at reducing
obesity rates should incorporate a gender and equity-based component to avoid widening
social inequalities in obesity-related behaviours [88,89]. Due to the lowest overall PA
among the lower SEP groups, built environment interventions targeting the more deprived
areas can have even greater impacts in improving PA and overall health [90].

Strengths and Limitations

This is the first study, to our knowledge, to systematically examine the evidence
for socioeconomic inequalities in PA and SB in Chile. Inclusion of peer-reviewed and
grey literature in English and Spanish and conducting the review under the PRISMA-E
guidelines [36] strengthens our study and minimises the risk of publication bias [91]. Our
evidence synthesis in harvest plots, including the NOQAS quality assessment scores, is a
novel and comprehensive method for presenting results. However, our study has some lim-
itations. The small number of studies and the diverse cut-off points and large heterogeneity
of PA, SB and SEP indicators may have limited our ability to draw robust conclusions or to
provide a quantitative pooled analysis. To diminish the variation of the size of associations
and allow similar comparisons across studies, we decided to extract unadjusted associa-
tions between PA or SB indicators and two SEP groups. However, unadjusted associations
are constrained for residual confounding and mediation associations. We therefore decided
to use a conservative cut-off point (10%) for assessing the magnitude and relevance of the
associations in our evidence synthesis. All but two articles were cross-sectional in design,
and therefore it is not possible to conclude if belonging to a lower SEP group will cause a
lower PA /SB engagement or vice versa (reverse causality). Despite these limitations, our
review provides evidence on all available PA and SB domains and SEP indicators included
in studies in the Chilean population to 31 December 2019. Future studies should aim to
use similar cut-off points, definitions and measurements for PA, SB and SEP indicators,
offering fairer comparisons between studies. Studies should also aim to report multiple
SEP indicators, as PA, SB and health-related behaviours can vary according to the SEP
indicator used [30,31,44]. Further qualitative and longitudinal studies should explore how
the PA and SB social inequalities are expressed among the population across the life course
and explore in depth how these inequalities contribute to widening the social gradients in
obesity rates. Moreover, studies capturing the potential bidirectional associations between
PA, SB and obesity and the role of SEP inequalities are needed.

All except one article in our review [56] used self-reported questionnaires to assess
PA and SB, and all indicators measuring sitting time were assessed using a single self-
report question. These methodological limitations may introduce a reliability issue on our
estimates. Self-report measures over- and underestimate PA levels, and underestimate
SB time, when compared to direct measures (e.g., accelerometers) [92,93]. Further studies
should aim to include objective measurements for PA and SB or assess reliability from
self-report questionnaires when it is not possible to measure these behaviours with a more
objective assessment method [94]. Studies classified as being of low quality did not report
non-response characteristics, had lower response rates, and did not include key inferential
statistics for assessing the degree of strength of evidence of associations (standard deviation
or confidence intervals, and p-values). Future studies should aim to conduct rigorous and
high-quality research and transparently provide key information for assessing the quality
of the studies conducted. Some final limitations were the lack of studies conducted during
the nutritional transition (1960-1989), limiting our ability to draw comparisons between
studies conducted during and after this period, and the lack of studies assessing SEP
differences in PA among children. Future research is needed to assess PA engagement by
domain, intensity and frequency among children.
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5. Conclusions

This review is the first, to our knowledge, to provide a comprehensive synthesis of
the evidence on the socioeconomic inequalities in PA and SB in the Chilean population.
Overall, we found consistent evidence for a lower leisure-time PA and sitting time, and
higher physical inactivity among adults from the lower SEP groups, and inconsistent
associations between SEP and total PA, MVPA, low PA, and transport-and-work-related
PA. Furthermore, our findings suggesting a gendered pattern for work, transport and total
PA are a novel finding, showing the relevance of studying further the intersections between
gender and SEP in PA and health studies. Our review provides a complete picture of the
SEP inequalities in two key health behaviours, which, for policy development, should be
viewed alongside inequalities in dietary intakes [37]. This also contributes evidence for
future research to encourage the implementation of comprehensive and broader policies
aiming at reducing obesity and wider health inequalities by promoting PA and reducing
sedentary time.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/1jerph18189722 /51, Table S1. PRISMA-E Checklist, Table S2-S7. Search terms and strategies.
Table S8. Data extraction fields, Table S9. Newcastle Ottawa Quality Assessment Scale checklist,
Table 510. NOQAS quality assessment per component of each included publications, Tables S11-515.
Summary of relative differences and/or odds ratios from articles assessing associations between
physical activity and sedentary behaviours and socioeconomic position indicators.

Author Contributions: M.].V.-S., A.P. and L.]. conceived the review; M.].V.-S. developed the search
strategy; M.].V.-S. and P.C. conducted the searches independently; M.].V.-S. and P.C. conducted
screening with input from L.J. and A.P; M.].V.-S. and P.C. conducted the data extraction; M.J.V.-S.
conducted the qualitative synthesis of the findings; M.].V.-S. led the drafting of the manuscript with
input from P.C., L.]J., A.P. and M.E.G.A. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was supported by Becas Chile (grant 72180499:2017; studentship to M.J.V.-S.).
Becas Chile had no role in the design, analysis or writing of this article.

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available in Supplementary
material.

Acknowledgments: We gratefully acknowledge the authors who sent information about their studies
when required. We thank Selene Valerino-Perea for her input in the quality assessment.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript,
or in the decision to publish the results.

1.  Lee, I.-M.; Shiroma, E.J.; Lobelo, F,; Puska, P.; Blair, S.N.; Katzmarzyk, P.T.; Kahlmeier, S.; the Lancet Physical Activity Series
Working Group. Effect of physical inactivity on major non-communicable diseases worldwide: An analysis of burden of disease
and life expectancy. Lancet 2012, 380, 219-229. [CrossRef]

2. Stringhini, S.; Carmeli, C.; Jokela, M.; Avendano, M.; Muennig, P.; Guida, F; Ricceri, F.; D’Errico, A.; Barros, H.; Bochud, M.; et al.
Socioeconomic status and the 25 x 25 risk factors as determinants of premature mortality: A multicohort study and meta-analysis
of 1-7 million men and women. Lancet 2017, 389, 1229-1237. [CrossRef]

Ll

Bartley, M. Health Inequality: An Introduction to Concepts, Theories and Methods; Polity Press: Cambridge, UK, 2016; p. 235.
Marmot, M.; Wilkinson, R.G. Social Determinants of Health; Oxford University Press: Oxford, UK, 2006.

5. Lago, S.; Cantarero, D.; Rivera, B.; Pascual, M.; Blazquez-Fernandez, C.; Casal, B.; Reyes, F. Socioeconomic status, health
inequalities and non-communicable diseases: A systematic review. J. Public Health 2018, 26, 1-14. [CrossRef] [PubMed]

6. Petrovic, D.; de Mestral, C.; Bochud, M.; Bartley, M.; Kiviméki, M.; Vineis, P.; Mackenbach, J.; Stringhini, S. The contribution of
health behaviors to socioeconomic inequalities in health: A systematic review. Prev. Med. 2018, 113, 15-31. [CrossRef]


https://www.mdpi.com/article/10.3390/ijerph18189722/s1
https://www.mdpi.com/article/10.3390/ijerph18189722/s1
http://doi.org/10.1016/S0140-6736(12)61031-9
http://doi.org/10.1016/S0140-6736(16)32380-7
http://doi.org/10.1007/s10389-017-0850-z
http://www.ncbi.nlm.nih.gov/pubmed/29416959
http://doi.org/10.1016/j.ypmed.2018.05.003

Int. J. Environ. Res. Public Health 2021, 18, 9722 13 of 16

10.
11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

OECD. Health Statistics, 2019. 2020. Available online: http://www.oecd.org/els/health-systems/health-data.htm (accessed on 7
December 2020).

Departamento de Epidemiologia MINSAL. Encuesta Nacional de Salud (ENS) 2016-2017. Santiago, Chile, 2017. Available online:
http:/ /epi.minsal.cl/encuesta-ens/ (accessed on 29 August 2018).

JUNAEB. Evolucién Nutricional—Mapa Nutricional —-JUNAEB 2018. 2018. Available online: https:/ /www.junaeb.cl/mapa-
nutricional (accessed on 18 November 2019).

IHME. Chile Profile. Seattle, WA, USA, 2017; Available online: http:/ /www.healthdata.org/chile (accessed on 26 March 2018).

Cuadrado, C. The Health And Economic Burden of Obesity In Chile—An Epidemiological And Economic Simulation Model.
Value Health 2016, 19, A584. [CrossRef]

OECD. The Heavy Burden of Obesity: The Economics of Prevention; OECD Publishing: Paris, France, 2019.

MIDESO. National Socioeconomic Characterization Survey (CASEN) 2017—SALUD. Santiago, Chile, 2018. Available online:
http:/ /observatorio.ministeriodesarrollosocial.gob.cl/encuesta-casen-2017 (accessed on 23 December 2019).

Bouchard, C. The magnitude of the energy imbalance in obesity is generally underestimated. Int. J. Obes. 2008, 32, 879-880.
[CrossRef] [PubMed]

Westerterp, K.R. Physical activity, food intake, and body weight regulation: Insights from doubly labeled water studies. Nutr.
Rev. 2010, 68, 148-154. [CrossRef]

Giskes, K.; Avendario, M.; Brug, J.; Kunst, A.E. A systematic review of studies on socioeconomic inequalities in dietary in-takes
associated with weight gain and overweight/obesity conducted among European adults. Obes. Rev. 2009, 11, 413-429. [CrossRef]
Friel, S.; Chopra, M.; Satcher, D. Unequal weight: Equity oriented policy responses to the global obesity epidemic. BM] 2007, 335,
1241-1243. [CrossRef] [PubMed]

Lake, A.; Townshend, T. Obesogenic environments: Exploring the built and food environments. J. R. Soc. Promot. Health 2006, 126,
262-267. [CrossRef]

Janssen, I.; LeBlanc, A.G. Systematic review of the health benefits of physical activity and fitness in school-aged children and
youth. Int. J. Behav. Nutr. Phys. Act. 2010, 7, 40. [CrossRef]

Rauner, A.; Mess, F.; Woll, A. The relationship between physical activity, physical fitness and overweight in adolescents: A
systematic review of studies published in or after 2000. BMC Pediatr. 2013, 13, 19. [CrossRef]

Reiner, M.; Niermann, C.; Jekauc, D.; Woll, A. Long-term health benefits of physical activity—A systematic review of longi-tudinal
studies. BMC Public Health 2013, 13, 813. [CrossRef] [PubMed]

Fogelholm, M.; Kukkonen-Harjula, K. Does physical activity prevent weight gain—A systematic review. Obes. Rev. 2000, 1,
95-111. [CrossRef]

Cradock, K.A.; Olaighin, G.; Finucane, EM.; Gainforth, H.L.; Quinlan, L.R.; Ginis, K.A.M. Behaviour change techniques targeting
both diet and physical activity in type 2 diabetes: A systematic review and meta-analysis. Int. J. Behav. Nutr. Phys. Act. 2017, 14,
1-17. [CrossRef]

Wanner, M.; Goétschi, T.; Martin-Diener, E.; Kahlmeier, S.; Martin, B.W. Active transport, physical activity, and body weight in
adults a systematic review. Am. J. Prev. Med. 2012, 42, 493-502. [CrossRef]

Geidl, W.; Schlesinger, S.; Mino, E.; Miranda, L.; Pfeifer, K. Dose-response relationship between physical activity and mortal-ity in
adults with noncommunicable diseases: A systematic review and meta-analysis of prospective observational studies. Int. . Behav.
Nutr. Phys. Act. 2020, 17, 1-18. [CrossRef] [PubMed]

Samitz, G.; Egger, M.; Zwahlen, M. Domains of physical activity and all-cause mortality: Systematic review and dose-response
meta-analysis of cohort studies. Int. J. Epidemiol. 2011, 40, 1382-1400. [CrossRef] [PubMed]

Woodcock, J.; Franco, O.; Orsini, N.; Roberts, I. Non-vigorous physical activity and all-cause mortality: Systematic review and
meta-analysis of cohort studies. Int. J. Epidemiology 2010, 40, 121-138. [CrossRef]

Proper, K.I; Singh, A.S.; Van Mechelen, W.; Chinapaw, M.].M. Sedentary behaviors and health outcomes among adults: A
sys-tematic review of prospective studies. Am. J. Prev. Med. 2011, 40, 74-82. [CrossRef]

Rhodes, R.E.; Mark, R.S.; Temmel, C.P. Adult sedentary behavior: A systematic review. Am. |. Prev. Med. 2012, 42, e3—-28.
[CrossRef]

Gidlow, C.; Johnston, L.H.; Crone, D.; Ellis, N.; James, D. A systematic review of the relationship between socio-economic position
and physical activity. Health Educ. ]. 2006, 65, 338-367. [CrossRef]

Beenackers, M.A.; Kamphuis, C.B.M.; Giskes, K.; Brug, J.; E Kunst, A.; Burdorf, A.; Van Lenthe, EJ. Socioeconomic inequalities in
occupational, leisure-time, and transport related physical activity among European adults: A systematic review. Int. J. Behav.
Nutr. Phys. Act. 2012, 9, 116. [CrossRef]

Stalsberg, R.; Pedersen, A.V. Effects of socioeconomic status on the physical activity in adolescents: A systematic review of the
evidence. Scand. J. Med. Sci. Sports 2010, 20, 368-383. [CrossRef] [PubMed]

Kirk, M.A.; Rhodes, R.E. Occupation correlates of adults’ participation in leisure-time physical activity: A systematic review. Am.
J. Prev. Med. 2011, 40, 476-485. [CrossRef] [PubMed]

World Bank. New Country Classifications | The Data Blog. 2013. Available online: http://blogs.worldbank.org/opendata/
node/1859 (accessed on 4 February 2019).

Popkin, B.M.; Reardon, T. Obesity and the food system transformation in Latin America. Obes. Rev. 2018, 19, 1028-1064.
[CrossRef]


http://www.oecd.org/els/health-systems/health-data.htm
http://epi.minsal.cl/encuesta-ens/
https://www.junaeb.cl/mapa-nutricional
https://www.junaeb.cl/mapa-nutricional
http://www.healthdata.org/chile
http://doi.org/10.1016/j.jval.2016.09.1370
http://observatorio.ministeriodesarrollosocial.gob.cl/encuesta-casen-2017
http://doi.org/10.1038/sj.ijo.0803796
http://www.ncbi.nlm.nih.gov/pubmed/18197179
http://doi.org/10.1111/j.1753-4887.2010.00270.x
http://doi.org/10.1111/j.1467-789X.2009.00658.x
http://doi.org/10.1136/bmj.39377.622882.47
http://www.ncbi.nlm.nih.gov/pubmed/18079548
http://doi.org/10.1177/1466424006070487
http://doi.org/10.1186/1479-5868-7-40
http://doi.org/10.1186/1471-2431-13-19
http://doi.org/10.1186/1471-2458-13-813
http://www.ncbi.nlm.nih.gov/pubmed/24010994
http://doi.org/10.1046/j.1467-789x.2000.00016.x
http://doi.org/10.1186/s12966-016-0436-0
http://doi.org/10.1016/j.amepre.2012.01.030
http://doi.org/10.1186/s12966-020-01007-5
http://www.ncbi.nlm.nih.gov/pubmed/32843054
http://doi.org/10.1093/ije/dyr112
http://www.ncbi.nlm.nih.gov/pubmed/22039197
http://doi.org/10.1093/ije/dyq104
http://doi.org/10.1016/j.amepre.2010.10.015
http://doi.org/10.1016/j.amepre.2011.10.020
http://doi.org/10.1177/0017896906069378
http://doi.org/10.1186/1479-5868-9-116
http://doi.org/10.1111/j.1600-0838.2009.01047.x
http://www.ncbi.nlm.nih.gov/pubmed/20136763
http://doi.org/10.1016/j.amepre.2010.12.015
http://www.ncbi.nlm.nih.gov/pubmed/21406284
http://blogs.worldbank.org/opendata/node/1859
http://blogs.worldbank.org/opendata/node/1859
http://doi.org/10.1111/obr.12694

Int. J. Environ. Res. Public Health 2021, 18, 9722 14 of 16

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Welch, V.; Petticrew, M.; Tugwell, P.; Moher, D.; O’Neill, J.; Waters, E.; White, H.; the PRISMA-Equity Bellagio group. PRISMA-
Equity 2012 Extension: Reporting Guidelines for Systematic Reviews with a Focus on Health Equity. PLoS Med. 2012, 9, e1001333.
[CrossRef]

Vega-Salas, M.].; Caro, P; Johnson, L.; Papadaki, A. Socioeconomic Inequalities in Dietary Intake in Chile: A Systematic Review.
Public Health Nutr. 2021, 1-16. [CrossRef] [PubMed]

World Health Organization. WHO Guidelines on Physical Activity and Sedentary Behaviour; WHO: Geneva, Switzerland, 2020;
Available online: https://www.who.int/publications/i/item /9789240015128 (accessed on 10 June 2021).

World Health Organization. Global Physical Activity Questionnaire (GPAQ)—Analysis Guide; WHO: Geneva, Switzerland, 2018;
Available online: http://www.who.int/chp/steps/GPAQ/en/index.html (accessed on 20 March 2019).

Higgins, J.; Green, S. Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0 [updated March 2011]. The
Cochrane. 2011. Available online: https://training.cochrane.org/handbook/archive/v5.1/ (accessed on 20 February 2018).
Sedentary Behaviour Research Network. Letter to the editor: Standardized use of the terms “sedentary” and “sedentary
behaviours”. Appl. Physiol. Nutr. Metab. 2012, 37, 540-542. [CrossRef]

Tremblay, M.S.; Aubert, S.; Barnes, J.D.; Saunders, T.J.; Carson, V.; Latimer-Cheung, A.E.; Chastin, S.SEM.; Altenburg, TM.;
Chinapaw, M.].M.; Aminian, S.; et al. Sedentary Behavior Research Network (SBRN) —Terminology Consensus Project process
and outcome. Int. |. Behav. Nutr. Phys. Act. 2017, 14, 1-17. [CrossRef]

Krieger, N.; Williams, D.R.; Moss, N.E. Measuring Social Class in US Public Health Research: Concepts, Methodologies, and
Guidelines. Annu. Rev. Public Health 1997, 18, 341-378. [CrossRef]

Galobardes, B.; Shaw, M.; Lawlor, D.A.; Lynch, J.W.; Smith, G.D. Indicators of socioeconomic position (part 1). J. Epidemiol.
Community Health 2006, 60, 7-12. [CrossRef]

Cochrane Equity Group. PROGRESS-Plus. 2020. Available online: https://methods.cochrane.org/equity/projects/evidence-
equity /progress-plus (accessed on 18 March 2020).

O'Neill, J.; Tabish, H.; Welch, V.; Petticrew, M.; Pottie, K.; Clarke, M.; Evans, T.; Pardo, ].P.; Waters, E.; White, H.; et al. Applying
an equity lens to interventions: Using PROGRESS ensures consideration of socially stratifying factors to illuminate inequities in
health. J. Clin. Epidemiology 2013, 67, 56—64. [CrossRef]

McCartney, G.; Popham, E; McMaster, R.; Cumbers, A. Defining health and health inequalities. Public Health 2019, 172, 22-30.
[CrossRef] [PubMed]

Wells, G.A.; Shea, B.; O’Connell, D.; Peterson, J.; Welch, V.; Losos, M.; Tugwell, P. The Newcastle-Ottawa Scale (NOS) for
Assessing the Quality of Nonrandomised Studies in Meta-analyses. 2000. Available online: http://www.ohri.ca/programs/
clinical_epidemiology/oxford.asp (accessed on 25 March 2018).

Mayén, A.-L.; Marques-Vidal, P; Paccaud, F.; Bovet, P.; Stringhini, S. Socioeconomic determinants of dietary patterns in low- and
middle-income countries: A systematic review. Am. J. Clin. Nutr. 2014, 100, 1520-1531. [CrossRef]

Ogilvie, D.; Fayter, D.; Petticrew, M.; Sowden, A.; Thomas, S.; Whitehead, M.; Worthy, G. The harvest plot: A method for
synthesising evidence about the differential effects of interventions. BMC Med. Res. Methodol. 2008, 8, 8. [CrossRef] [PubMed]
Berrios, X.; Jadue, L.; Zenteno, J.; Ross, M.1.; Rodriguez, H. Prevalence of risk factors for chronic diseases. A study in the gene-ral
population of the metropolitan area, 1986-1987 [Prevalencia de factores de riesgo de enfermedades cronicas. Estudio en poblacion
general de la region metropolitana, 1986-1987]. Rev. Med. Chile 1990, 118, 597-604.

Jadue, L.; Vega, J.; Escobar, M.C.; Delgado, I.; Garrido, C.; Lastra, P.; Espejo, F; Peruga, A. Risk factors for chronic non
communicable diseases: Methods and results of CARMEN program basal survey [Factores de riesgo para las enfermedades no
transmisibles: Metodologia y resultados globales de la encuesta de base del programa CARMEN]. Rev. Med. Chile 1999, 127,
1004-1013. [CrossRef] [PubMed]

Dillman Carpentier, ER.; Correa, T.; Reyes, M.; Taillie, L.S. Evaluating the impact of Chile’s marketing regulation of unhealthy
foods and beverages: Pre-school and adolescent children’s changes in exposure to food advertising on television. Public Health
Nutrition. 2020, 23, 747-755. [CrossRef]

Aguilar-Farias, N.; Cortinez-O’Ryan, A.; Chandia-Poblete, D.; Heesch, K.C. Prevalence and correlates of transport cycling in
Chile: Results from 2014 to 2015 national surveys. J. Transp. Health 2019, 14, 100594. [CrossRef]

Barranco-Ruiz, Y.; Cruz Leon, C.; Villa-Gonzalez, E.; Palma Leal, X.; Chillon, P.; Rodriguez-Rodriguez, F. Active Commuting to
University and its Association with Sociodemographic Factors and Physical Activity Levels in Chilean Students. Medicina 2019,
55, 152. [CrossRef] [PubMed]

Celis-Morales, C.A.; Perez-Bravo, F.; Ibanes, L.; Sanzana, R.; Hormazabal, E.; Ulloa, N.; Calvo, C.; Bailey, M.E.S,; Gill, ] M.R.
Insulin resistance in Chileans of European and indigenous descent: Evidence for an ethnicity x environment interaction. PLoS
ONE 2011, 6, €24690. [CrossRef] [PubMed]

De Moraes Ferrari, L.G.; Kovalskys, I.; Fisberg, M.; Gémez, G.; Rigotti, A.; Sanabria, L.Y.C.; Garcia, M.C.Y.; Torres, R.G.P;
Herrera-Cuenca, M.; Zimberg, 1.Z.; et al. Original research Socio-demographic patterning of self-reported physical activity and
sitting time in Latin American countries: Findings from ELANS. BMC Public Health 2019, 19, 1723. [CrossRef]

Departamento de Epidemiologia MINSAL. Encuesta Nacional de Salud (ENS) 2003 [Chilean National Health Survey 2003].
Santiago, Chile, 2003. Available online: http://epi.minsal.cl/wp-content/uploads/2016/03/InformeFinalENS2003.vent_.pdf
(accessed on 30 August 2018).


http://doi.org/10.1371/journal.pmed.1001333
http://doi.org/10.1017/S1368980021002937
http://www.ncbi.nlm.nih.gov/pubmed/34247696
https://www.who.int/publications/i/item/9789240015128
http://www.who.int/chp/steps/GPAQ/en/index.html
https://training.cochrane.org/handbook/archive/v5.1/
http://doi.org/10.1139/h2012-024
http://doi.org/10.1186/s12966-017-0525-8
http://doi.org/10.1146/annurev.publhealth.18.1.341
http://doi.org/10.1136/jech.2004.023531
https://methods.cochrane.org/equity/projects/evidence-equity/progress-plus
https://methods.cochrane.org/equity/projects/evidence-equity/progress-plus
http://doi.org/10.1016/j.jclinepi.2013.08.005
http://doi.org/10.1016/j.puhe.2019.03.023
http://www.ncbi.nlm.nih.gov/pubmed/31154234
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://doi.org/10.3945/ajcn.114.089029
http://doi.org/10.1186/1471-2288-8-8
http://www.ncbi.nlm.nih.gov/pubmed/18298827
http://doi.org/10.4067/S0034-98871999000800017
http://www.ncbi.nlm.nih.gov/pubmed/10752264
http://doi.org/10.1017/S1368980019003355
http://doi.org/10.1016/j.jth.2019.100594
http://doi.org/10.3390/medicina55050152
http://www.ncbi.nlm.nih.gov/pubmed/31108867
http://doi.org/10.1371/journal.pone.0024690
http://www.ncbi.nlm.nih.gov/pubmed/21931814
http://doi.org/10.1186/s12889-019-8048-7
http://epi.minsal.cl/wp-content/uploads/2016/03/InformeFinalENS2003.vent_.pdf

Int. J. Environ. Res. Public Health 2021, 18, 9722 15 of 16

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Departamento de Epidemiologia MINSAL. Encuesta Nacional de Calidad de Vida y Salud (ENCAVI) 2006 [Chilean National
Quality of Life and Health Survey 2006]. Santiago, Chile, 2006. Available online: http://epi.minsal.cl/wp-content/uploads/2016
/03/ENCAVI.2006.pdf (accessed on 3 September 2018).

Departamento de Epidemiologia MINSAL. Encuesta Nacional de Salud (ENS) 2009-2010 [Chilean National Health Survey
2009-2010]. Santiago, Chile, 2011. Available online: http:/ /epi.minsal.cl/resultados-encuestas/ (accessed on 30 August 2018).
Celis-Morales, C.; Salas, C.; Alduhishy, A.; Sanzana, R.; Martinez, M.A.; Leiva, A.; Diaz, X.; Martinez, C.; Alvarez, C.; Leppe; et al.
Socio-demographic patterns of physical activity and sedentary behaviour in Chile: Results from the National Health Survey
2009-2010. J. Public Health 2016, 38, €98—e105. [CrossRef]

Diaz-Martinez, X.; Steell, L.; Martinez, M.A.; Leiva, A.M.; Salas-Bravo, C.; Labrana, A.M.; Duran, E.; Cristi-Montero, C.;
Livingstone, K.M. Higher levels of self-reported sitting time is associated with higher risk of type 2 diabetes independent of
physical activity in Chile. J. Public Health 2018, 40, 501-507. [CrossRef]

Waddell, H.; Rodriguez-Rodriguez, F.; Garrido-Mendez, A.; Diaz-Martinez, X.; Poblete-Valderrama, F.; Petermann-Rocha, E;
Celis-Morales, C. Prevalence and patterns of active commuting according to socio-demographic factors in the Chilean population.
J. Transp. Health 2019, 14, 100615. [CrossRef]

Departamento de Epidemiologia MINSAL. Encuesta Nacional de Condiciones de Empleo, Trabajo, Calidad de Vida y Salud de
los trabajadores y trabajadoras en Chile (ENETS) 2009-2010 [Chilean National Employment Working Conditions and Health
Survey]. Santiago, Chile, 2010. Available online: http://epi.minsal.cl/wp-content/uploads/2016/03/ENETS-2009-2010.pdf
(accessed on 3 September 2018).

Serén, P.; Mufioz, S.; Lanas, F.; Seron, P.; Munoz, S.; Lanas, F. Levels of physical activity in an urban population from Temuco,
Chile [Nivel de actividad fisica medida a través del cuestionario internacional de actividad fisica en poblacion Chilena]. Rev. Med.
Chile 2010, 138, 1232-1239.

Ministerio de Salud Chile. Norma Técnica N°76. “Guia para una Vida Saludable. Guias Alimentarias, Actividad Fisica y Tabaco”.
Ministerio de Salud: Santiago, Chile, 2005. Available online: https://inta.cl/wp-content/uploads/2018/03/guia-para-una-vida-
saludable.pdf (accessed on 15 May 2015).

O’Donoghue, G.; Kennedy, A.; Puggina, A.; Aleksovska, K.; Buck, C.; Burns, C.; Cardon, G.; Carlin, A.; Ciarapica, D.; Colotto, M.;
et al. Socio-economic determinants of physical activity across the life course: A "DEterminants of DIet and Physical ACtivity"
(DEDIPAC) umbrella literature review. PLoS ONE 2018, 13, e0190737. [CrossRef]

O’Donovan, G.; Lee, LM.; Hamer, M.; Stamatakis, E. Association of “weekend warrior” and other leisure time physical activity
patterns with risks for all-cause, cardiovascular disease, and cancer mortality. JAMA Intern. Med. 2017, 177, 335-342. [CrossRef]
[PubMed]

Jakicic, ].M.; Powell, K.E.; Campbell, WW.; Dipietro, L.; Pate, R.R.; Pescatello, L.S.; Collins, K.A.; Bloodgood, B.; Piercy, K.L.
Physical Activity and the Prevention of Weight Gain in Adults: A Systematic Review. Med. Sci. Sports Exerc. 2019, 51, 1262-1269.
[CrossRef]

Seiluri, T.; Lahti, J.; Rahkonen, O.; Lahelma, E.; Lallukka, T. Changes in occupational class differences in leisure-time physical
activity: A follow-up study. Int. |. Behav. Nutr. Phys. Act. 2011, 8, 14. [CrossRef] [PubMed]

Barnett, T.A.; Gauvin, L.; Craig, C.L.; Katzmarzyk, P.T. Modifying Effects of Sex, Age, and Education on 22-Year Trajectory of
Leisure-Time Physical Activity in a Canadian Cohort. |. Phys. Act. Health 2007, 4, 153-166. [CrossRef] [PubMed]

Juneau, C.E.; Benmarhnia, T.; Poulin, A.A.; Cote, S.M.; Potvin, L. Socioeconomic position during childhood and physical activity
during adulthood: A systematic review. Int. J. Public Health 2015, 60, 799-813. [CrossRef]

Straker, L.; Holtermann, A.; Lee, I.-M.; van der Beek, A.].; Stamatakis, E. Privileging the privileged: The public health focus
on leisure time physical activity has contributed to widening socioeconomic inequalities in health. Br. . Sports Med. 2020, 55,
525-526. [CrossRef]

Garawi, E; Devries, K.; Thorogood, N.; Uauy, R. Global differences between women and men in the prevalence of obesity: Is
there an association with gender inequality? Eur. J. Clin. Nutr. 2014, 68, 1101-1106. [CrossRef] [PubMed]

Prince, S.A.; Reed, J.L.; McFetridge, C.; Tremblay, M.S.; Reid, R.D. Correlates of sedentary behaviour in adults: A systematic
review. Obes. Rev. 2017, 18, 915-935. [CrossRef]

Popkin, B.M.; Gordon-Larsen, P. The nutrition transition: Worldwide obesity dynamics and their determinants. Int. ]. Obes. 2004,
28,52-89. [CrossRef] [PubMed]

Popkin, B.M.; Duffey, K.J.; Gordon-Larsen, P. Environmental influences on food choice, physical activity and energy balance.
Physiol. Behav. 2005, 86, 603-613. [CrossRef]

Tiznado-Aitken, I.; Mufioz, J.C.; Hurtubia, R. The Role of Accessibility to Public Transport and Quality of Walking Environment
on Urban Equity: The Case of Santiago de Chile. Transp. Res. Rec. J. Trans. Res. Board. 2018, 2672, 129-138. [CrossRef]

Aquino, F; Gainza, X. Understanding Density in an Uneven City, Santiago de Chile: Implications for Social and Envi-ronmental
Sustainability. Sustainability 2014, 6, 5876-5897. [CrossRef]

Teymbal, A.; Demetriou, Y.; Kelso, A.; Wolbring, L.; Wunsch, K.; Wasche, H.; Woll, A.; Reimers, A K. Effects of the built
environment on physical activity: A systematic review of longitudinal studies taking sex/gender into account. Environ. Health
Prev. Med. 2020, 25, 1-25. [CrossRef]

Paydar, M.; Kamani-Fard, A.; Etminani-Ghasrodashti, R. Perceived security of women in relation to their path choice to-ward
sustainable neighborhood in Santiago, Chile. Cities 2017, 60, 289-300. [CrossRef]


http://epi.minsal.cl/wp-content/uploads/2016/03/ENCAVI.2006.pdf
http://epi.minsal.cl/wp-content/uploads/2016/03/ENCAVI.2006.pdf
http://epi.minsal.cl/resultados-encuestas/
http://doi.org/10.1093/pubmed/fdv079
http://doi.org/10.1093/pubmed/fdx091
http://doi.org/10.1016/j.jth.2019.100615
http://epi.minsal.cl/wp-content/uploads/2016/03/ENETS-2009-2010.pdf
https://inta.cl/wp-content/uploads/2018/03/guia-para-una-vida-saludable.pdf
https://inta.cl/wp-content/uploads/2018/03/guia-para-una-vida-saludable.pdf
http://doi.org/10.1371/journal.pone.0190737
http://doi.org/10.1001/jamainternmed.2016.8014
http://www.ncbi.nlm.nih.gov/pubmed/28097313
http://doi.org/10.1249/MSS.0000000000001938
http://doi.org/10.1186/1479-5868-8-14
http://www.ncbi.nlm.nih.gov/pubmed/21362168
http://doi.org/10.1123/jpah.4.2.153
http://www.ncbi.nlm.nih.gov/pubmed/17570885
http://doi.org/10.1007/s00038-015-0710-y
http://doi.org/10.1136/bjsports-2020-103356
http://doi.org/10.1038/ejcn.2014.86
http://www.ncbi.nlm.nih.gov/pubmed/24918120
http://doi.org/10.1111/obr.12529
http://doi.org/10.1038/sj.ijo.0802804
http://www.ncbi.nlm.nih.gov/pubmed/15543214
http://doi.org/10.1016/j.physbeh.2005.08.051
http://doi.org/10.1177/0361198118782036
http://doi.org/10.3390/su6095876
http://doi.org/10.1186/s12199-020-00915-z
http://doi.org/10.1016/j.cities.2016.10.002

Int. J. Environ. Res. Public Health 2021, 18, 9722 16 of 16

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Yuksel, H.S.; Sahin, EN.; Maksimovic, N.; Drid, P.; Bianco, A. School-Based Intervention Programs for Preventing Obesity and
Promoting Physical Activity and Fitness: A Systematic Review. Int. J. Environ. Res. Public Health 2020, 17, 347. [CrossRef]
Navarrete, ].A.M.; Villamil, S.5.G.; Bautista, ].E.C.; Meneses-Echavez, ].E.; Gonzalez-Jiménez, E.; Schmidt-Riovalle, J. Effectiveness
of educational interventions conducted in latin america for the prevention of overweight and obesity in scholar chil-dren from
6-17 years old; a systematic review [Efectividad de las intervenciones educativas realizadas en Ameérica Lati-na para la prevencion
del sobrepeso y obesidad infantil en nifios escolares de 6 a 17 afos: Una revision sistematica]. Nutr. Hosp. 2015, 31, 102-114.
Hoehner, C.M.; Soares, ].; Perez, D.P,; Ribeiro, I.C.; Joshu, C.E.; Pratt, M.; Legetic, B.D.; Malta, D.C.; Matsudo, V.R.; Ramos, L.R.;
et al. Physical Activity Interventions in Latin America: A Systematic Review. Am. J. Prev. Med. 2008, 34, 224-233.e4. [CrossRef]
[PubMed]

Hoehner, C.M.; Ribeiro, I.C.; Parra, D.C.; Reis, R.S.; Azevedo, M.R.; Hino, A.A.; Soares, J.; Hallal, P.C.; Simoes, E.]J.; Brownson,
R.C. Physical activity interventions in Latin America: Expanding and classifying the evidence. Am. |. Prev. Med. 2013, 44, e31—e40.
[CrossRef]

Kahn, E.B.; Ramsey, L.T.; Brownson, R.C.; Heath, G.W.; Howze, E.H.; Powell, K.E.; Stone, E.J.; Rajab, M.W.; Corso, P. The
effectiveness of interventions to increase physical activity: A systematic review. Am. J. Prev. Med. 2002, 22, 73-107. [CrossRef]
Cleland, C.L.; Tully, M.A.; Kee, E; Cupples, M. The effectiveness of physical activity interventions in socio-economically
disadvantaged communities: A systematic review. Prev. Med. 2012, 54, 371-380. [CrossRef] [PubMed]

Van Cauwenberg, J.; De Clercq, B.; Deforche, B.; Cardon, G.; Chastin, S.FEM. Accuracy and inequalities in physical activity
re-search. Lancet Global Health 2019, 7, e183—e184. [CrossRef]

Moss, E.N. Gender equity and socioeconomic inequality: A framework for the patterning of women’s health. Soc. Sci. Med. 2002,
54, 649-661. [CrossRef]

Gelormino, E.; Melis, G.; Marietta, C.; Costa, G. From built environment to health inequalities: An explanatory framework based
on evidence. Prev. Med. Rep. 2015, 2, 737-745. [CrossRef] [PubMed]

Boutron, I.; Page, M.; Higgins, J.; Altman, D.; Lundh, A.; Hrébjartsson, A. Chapter 7: Considering bias and conflicts of interest
among the included studies. In Cochrane Handbook for Systematic Reviews of Interventions version 6.1 (updated September
2020). Cochrane, 2020. Available online: https:/ /training.cochrane.org/handbook/archive/v6.1 (accessed on 26 November 2020).
Prince, S.A.; Adamo, K.B.; Hamel, E.M.; Hardt, J.; Gorber, S.C.; Tremblay, M. A comparison of direct versus self-report measures
for assessing physical activity in adults: A systematic review. Int. |. Behav. Nutr. Phys. Act. 2008, 5, 24-56. [CrossRef] [PubMed]
Prince, S.A.; Cardilli, L.; Reed, ].L.; Saunders, T.J.; Kite, C.; Douillette, K.; Fournier, K.; Buckley, ].P. A comparison of self-reported
and device measured sedentary behaviour in adults: A systematic review and meta-analysis. Int. J. Behav. Nutr. Phys. Act. 2020,
17,1-17. [CrossRef] [PubMed]

Bakker, E.A.; Hartman, Y.A.W.; Hopman, M.T.E.; Hopkins, N.D.; Graves, L.E.E; Dunstan, D.W.; Healy, G.N.; Eijsvogels, TM.H.;
Thijssen, D.H.J. Validity and reliability of subjective methods to assess sedentary behaviour in adults: A systematic review and
meta-analysis. Int. J. Behav. Nutr. Phys. Act. 2020, 17, 75. [CrossRef] [PubMed]


http://doi.org/10.3390/ijerph17010347
http://doi.org/10.1016/j.amepre.2007.11.016
http://www.ncbi.nlm.nih.gov/pubmed/18312811
http://doi.org/10.1016/j.amepre.2012.10.026
http://doi.org/10.1016/S0749-3797(02)00434-8
http://doi.org/10.1016/j.ypmed.2012.04.004
http://www.ncbi.nlm.nih.gov/pubmed/22521997
http://doi.org/10.1016/S2214-109X(18)30514-X
http://doi.org/10.1016/S0277-9536(01)00115-0
http://doi.org/10.1016/j.pmedr.2015.08.019
http://www.ncbi.nlm.nih.gov/pubmed/26844145
https://training.cochrane.org/handbook/archive/v6.1
http://doi.org/10.1186/1479-5868-5-56
http://www.ncbi.nlm.nih.gov/pubmed/18990237
http://doi.org/10.1186/s12966-020-00938-3
http://www.ncbi.nlm.nih.gov/pubmed/32131845
http://doi.org/10.1186/s12966-020-00972-1
http://www.ncbi.nlm.nih.gov/pubmed/32539720

	Introduction 
	Materials and Methods 
	Search Strategy 
	Inclusion Criteria 
	Title Screening and Selection 
	Data Extraction 
	Outcomes 
	Physical Activity and Sedentary Behaviour Factors 
	Socioeconomic Position 

	Quality Assessment and Risk of Bias 
	Data Analysis 

	Results 
	Included Articles 
	Physical Activity 
	Sedentary Behaviours 

	Discussion 
	Conclusions 
	References

