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Socioeconomic inequalities in sport 1
participation: pattern per sport and time
trends — a repeated cross-sectional study

Viviane Richard', Giovanni Piumatti?, Nick Pullen', Elsa Lorthe', Idris Guessous®*, Nicola Cantoreggi® and
Silvia Stringhini®”

Abstract

Background Sport participation is an important component of a healthy lifestyle and is known to be more common
among privileged individuals. However, few studies examined socio-demographic patterns of participation by type of
activity. This study aims at quantifying socio-economic inequalities in sport participation by sport type, and to analyse
their trend over 15 years.

Methods We used 2005-2019 data from the Bus Santé study, a yearly population-based cross-sectional survey of
Geneva adults. Sport participation was defined as reporting at least one sporting activity over the previous week;
educational level, household income and occupational position were used as indicators of socio-economic position.
Socio-economic inequalities in sport participation, and their trend over time, were examined using the relative and
slope indexes of inequality (RII/SII).

Results Out of 7769 participants (50.8% women, mean age 46 years old), 60% participated in a sporting activity.
Results showed that the higher the socioeconomic circumstances, the higher the sport participation (Rll=1.78; 95%
Confidence Interval (Cl): 1.64-1.92; SII=0.33; 95%Cl: 0.29-0.37 for education). Relative inequalities varied per sport e.g.,
0.68 (95%Cl: 0.44-1.07) for football and 4.25 (95%Cl: 2.68-6.75) for tennis/badminton for education. Yearly absolute
inequalities in sport participation tended to increase between 2005 and 2019 for household income, especially
among women and older adults.

Conclusions We observed strong socio-economic inequalities in sport participation in Geneva, with different
magnitude depending on the sport type. These inequalities seemed to increase over the 2005-2019 period. Our
results call for tailored measures to promote the participation of socially disadvantaged populations in sporting
activities.
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Background

Physical activity has important health benefits [1-4] and
the World Health Organization recommends that adults
engage in at least 150 min of moderate-intensity physi-
cal activity per week, 75 min of vigorous physical activity,
or a combination of both [5]. However, in high-income
countries, a meaningful share of the population does not
participate in sufficient physical activity to meet these
guidelines [6]. This is thought to contribute to the burden
of non-communicable diseases [7].

As a specific type of physical activity, sport can rep-
resent an interesting way of balancing the lack of move-
ment of many daily occupations, with additional benefits
such as a positive impact on mental health and social
cohesion [3, 8]. The determinants of sport participation
have been widely studied and favourable socio-economic
conditions are consistently associated with higher sport
participation [9-11]. Indeed, privileged individuals may
have more psychosocial, financial and neighbourhood
resources, as well as a higher health literacy to establish
healthy behaviours [9-11].

In most studies examining the social patterning of
physical activity, sport participation is analysed globally,
whereas different patterns could exist as per sport type
[12]. For example, United-States and Australian stud-
ies found that privileged socio-economic conditions are
associated with higher general sport participation, but
that this relationship is reversed for team sports partici-
pation [12, 13]. A French study obtained similar results,
with higher education and income being associated with
individual sport participation, but not with team sport
participation [14]. These differences are usually explained
by socio-cultural factors or by the fact that group activi-
ties are more affordable compared to other sports. Very
few epidemiological studies stratified the association
between socio-economic conditions and sport partici-
pation by type of sport, while a more detailed under-
standing of this relationship would help in designing
appropriate and effective promotion strategies, especially
for disadvantaged populations. This is supported by a
study that analysed motivations and barriers for atten-
dance in a physical activity program in a disadvantaged
community, and reported that tailoring activities to the
needs and interests of the target group was a key factor
for both recruitment and retention [15].

The evolution of the association between socio-eco-
nomic conditions and sport participation also remains
unclear, as some studies report increasing inequalities
over time [16, 17], while others do not find significant
trends [18-21]. In sum, the evolution of social inequali-
ties in sport participation seems context- and time-
dependent. Furthermore, gender-specific analyses are
rare and inconsistent [16, 18, 20], and recent data is lack-
ing, with very few estimates after 2012 [17, 21].
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The goal of the present study is to evaluate the asso-
ciation between socio-economic conditions and par-
ticipation in different sports; and to analyse its evolution
over a 15 years study period in the canton of Geneva,
Switzerland.

Methods

Study population

Data was drawn from the Bus Santé study, an ongoing
yearly population-based cross-sectional survey con-
ducted since 1993 in Geneva [22]. This small urban Swiss
canton is characterized by a good transportation net-
work, a high population density and an important immi-
gration. Every year, an age- and sex-stratified random
sample of about 1000 non-institutionalized residents
aged 20-75 years (35-75 years before 2012) provided
by the local authorities was recruited through an initial
invitation letter. Non-respondents were contacted with
up to seven phone calls and two additional letters. Par-
ticipants completed socio-demographic, lifestyle and
health questionnaires, and attended a medical check-up,
during which questionnaires were verified by a trained
research nurse [22]. Overall, study participants were rep-
resentative of the non-institutionalized adult population
of Geneva in terms of age and sex. The Bus Santé study
was approved by the Institute of Ethics Committee of the
University of Geneva. All participants signed a written
informed consent.

In the present study, we included participants of the
Bus Santé surveys from 2005 to 2019, the most recent
year with available data. Average annual participation
rate (number of participants/number of eligible invited
persons) was 36.8% [range: 29.0-47.0%]. These estimates
are conservative since it was not possible to identify if
participants unreachable by phone [annual range: 18.1-
54.9%] did not want to participate or did not receive the
invitation letters.

We further selected participants who were physically
capable of engaging in a sporting activity; physical inca-
pacity being defined as an affirmative answer to either of
the questions: “Over the 4 last weeks, did you have dif-
ficulties showering or bathing, getting dressed, getting in/
up from your bed or a chair, using the toilets or eating?”
and “Over the 4 last weeks, did you have difficulties shop-
ping or doing routine household chores?”. Since individu-
als aged 20-34 years old were only recruited from 2012
onwards in the Bus Santé study, participants were divided
into two subgroups for the following analyses: (1) partici-
pants aged 20-75 years old recruited between 2012 and
2019 for the analyses by sport category, and (2) partici-
pants aged 35-75 years old recruited between 2005 and
2019 for the time trend analyses (Supplementary 1).
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Measures

Outcome

The main outcome was sport participation, overall, by
sport category and by sport type, reported in a dedicated
subsection of a validated physical activity frequency
questionnaire (PAFQ) [23], and defined as the participa-
tion in at least one sporting activity in the week preced-
ing the Bus Santé appointment. The 17 different sport
types proposed in the PAFQ were grouped into four cate-
gories based on practice modalities: (1) Individual sports
(running, brisk walking, racing bicycle, strength training/
weight lifting, swimming, and ice-/roller-skating); (2)
Racket sports that require one or few partners (tennis/
badminton, squash); (3) Group sports that are usually
practiced in group or team sessions (dance, European
football, handball, gymnastics, judo/karate), and (4) Spe-
cial sports requiring longer trips to reach specific places
or facilities (golf, downbhill/water skiing, cross-country
skiing, diving). Participants could report participation in
more than one sport type or category.

Explanatory variables

Socio-economic conditions were separately measured
with education, household income and occupational
position. Based on the main milestones of the Swiss
education system, the educational level was divided into
lower secondary (ISCED 2011 levels 0-2), upper second-
ary (ISCED 2011 levels 3-4) and tertiary (ISCED 2011
levels 5-8) [24]. Categories of gross monthly household
income were adjusted by the number of people living in
the household using the OECD-modified scale [25]. The
result was split into four categories: <3000 CHF, 3000—
4999 CHEF, 5000-6999 CHF and > 7000 CHEF. Finally,
participants reported their current occupational position
in one of the following four categories: manual worker,
manual self-employed worker, non-manual worker, and
non-manual manager.

Covariates

The following demographic and health characteristics
were considered as covariates: age at the moment of the
interview, sex, and country of birth (Switzerland, South-
ern Europe, Western Europe, Eastern and South-Eastern
Europe, Other), as well as health indicators such as self-
reported health (very good, good, medium, poor, very
poor), body mass index (BMI), active smoking and pres-
ence of a chronic disease (diabetes, hypertension, or car-
diovascular disease).

Statistical analyses

Socio-economic inequalities in sport participation
were estimated using the relative and slope indexes of
inequality (RII and SII). These regression-based mea-
sures summarise the outcome difference between the
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socio-economic extremes, while taking intermediate cat-
egories into account [26, 27]. The RII evaluates the rela-
tive difference: a RII of 1.1 is interpreted as a 10% higher
outcome prevalence in the most privileged socio-eco-
nomic group compared with the least privileged one. The
SII measures the absolute difference: a SII of 0.1 means
that the prevalence of the outcome is 10% points higher
in the most privileged socio-economic group than in the
least privileged one.

To compute these indexes, each category of the ordi-
nal socio-economic variables was translated into a
numerical rank equal to the proportion of participants
with lower socio-economic conditions, and added as the
independent variable in the models. The SII was based
on linear regressions, while the RII was computed with
generalized linear models following a quasi-Poisson dis-
tribution; robust standard errors were calculated. A first
minimal model was adjusted for potential demographic
confounders such as age, sex, an interaction between age
and sex, and country of birth; a second full model further
included the above-defined health factors to disentangle
the effect of the health status in the association between
socio-economic conditions and sport participation. The
season and year of survey participation were included as
covariate in a sensitivity analysis to correct for seasonal-
ity and medium-term variations in sport participation.

To evaluate the evolution of inequalities over time
between 2005 and 2019, the participants’ visit year was
added in the above-described models, both as a main
effect and as an interaction term with all other covari-
ates. The coefficient of the interaction between the
socio-economic rank and the year () was used to give an
estimation of the time trend in inequalities [16]. A sensi-
tivity analysis was performed by removing years that may
overly influence the regression.

Complete case analyses were performed by excluding
observations with missing data on the examined vari-
ables. Analyses per sport category and of trends over
time were performed on the entire resulting sample, as
well as with a sex stratification. Time trend analyses were
additionally stratified by age. All analyses were performed
with R-4.0.3 and significance level was set to 5%; p-values
of descriptive analyses were adjusted for multiple com-
parisons with the Bonferroni method.

Results
Of the 8425 individuals taking part in the survey between
2012 and 2019, we excluded 656 who were physically
unable to engage in sporting activities (Supplementary
1). Therefore, the study population for the main analy-
ses consisted of 7769 participants, with a mean age of 46
years old (SD: 14.2 years), 50.8% being women (Table 1).
A total of 4660 (60.0%) participants reported engag-
ing in at least one sporting activity over the last week.
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Individual sports were the most practised, reported by
3424 (44.1%) participants, while racket sports were only
practised by 407 (5.2%) participants. Sport participa-
tion was more common among younger participants,
born in Switzerland or in Western Europe, with a good
self-reported health, a normal BMI, no chronic disease,
no smoking, and higher socio-economic conditions
(P<0.001; Table 1).

In line with the descriptive analysis, the RII and SII
estimations showed that the higher the socio-economic
conditions, the higher the sport participation, which-
ever the sport category (P<0.05; Fig. 1, Supplemen-
tary 2—4). For overall sport participation, results of the
minimally adjusted model indicated that sport par-
ticipation was 1.78 times (RII=1.78; 95% Confidence
Interval: 1.64-1.92) and 33% points (SII=0.33; 95% CI:
0.29-0.37), higher among participants with the high-
est educational level compared to those with the low-
est one. These inequalities were lower when adjusted
for health-related factors (RII=1.56; 95% CI: 1.45-1.69
and SII=0.26; 95% CI: 0.21-0.30). The same magnitude
of results was observed when using household income
or occupational position as indicators of socioeconomic
circumstances. Relative inequalities were more impor-
tant for racket (RII=3.69; 95% CIL: 2.41-5.64) and spe-
cial sports (RII=4.47; 95% CI: 3.20—6.25) than for group
sports (RII=1.79; 95% CI: 1.53-2.09), while the highest
absolute inequalities could be observed in the overall
sport participation. In analyses stratified by sex, inequali-
ties were higher in racket and special sports among men
than women, while the opposite was observed for group
sports (Supplementary 2-3). Results did not vary after
additionally adjusting for the season and year of survey
participation.

When stratifying by specific type of activity, for most
sports, a higher educational level was associated with
higher sport participation. With the minimally adjusted
model, sports such as tennis/badminton (RII=4.25; 95%
CI: 2.68-6.75) showed high inequalities compared to
football (RII=0.68; 95% CI: 0.44—1.07), the only sport
where the direction of inequalities seemed reversed,
although not significantly (Fig. 2). Apart from substan-
tially higher inequalities in golf participation, the same
magnitude of results was observed when using the house-
hold income and the occupational position as indicators
of socioeconomic conditions, as well as when adjusting
for season and year of survey participation (Supplemen-
tary 5).

Over the 2005-2019 period, for which data was avail-
able only for participants aged 35 to 75 years old, the
RII and SII showed persistent inequalities. An increas-
ing but non-significant trend could be observed (Fig. 3),
for both the yearly change of the RII (exp(p)=1.01;
P=0.184) and of the SII (3=0.01; P=0.099) for education
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(Supplementary 6). Absolute income inequalities signifi-
cantly increased over time (=0.01; P=0.024), especially
among women ($=0.02; P=0.012) and participants aged
between 55 and 75 years old (3=0.02; P=0.003; Supple-
mentary 6). Since the comparatively small inequalities
observed between 2005 and 2007 (Fig. 3, Supplemen-
tary 7) could overly influence these results, a sensitivity
analysis was performed by removing these years. When
analysing the 2008-2019 period, increasing income
inequalities in sport participation were only signifi-
cant among women (RII: exp(B)=1.03; P=0.033 and SII:
p=0.02; P=0.021) and older adults (RIL: exp(p)=1.04;
P=0.029 and SII: $=0.02; P=0.027; Supplementary 6).
Results did not change when adjusting for the season of
survey participation.

Discussion

This study conducted on a randomly selected sample of
the Geneva population showed strong socio-economic
inequalities in sport participation among adults, with
privileged socio-economic conditions being associated
with higher sport participation. These inequalities were
consistently observed with different socio-economic
indicators, as well as after sex and sport stratification.
Relative inequalities were higher for racket and special
sports than for group sports, while the highest absolute
inequalities were observed in the overall sport participa-
tion. Income inequalities in sport participation tended to
increase over the 2005 to 2019 period, particularly among
women and older adults.

These results are in line with the existing literature [9—
11], and more specifically with other populational stud-
ies, that quantified educational inequalities in sporting
inactivity in Germany in 2012 (RII=3.4; SII=0.4) [16] and
in Sweden in 2014 (RII=2.0; SII=0.1) [29]. The high rela-
tive inequalities found in the racket, and special sports
reflect findings from studies showing that participation
in these sports is more common among privileged groups
[30, 31]. On the other hand, group sport participation
seemed to present lower socio-economic inequalities, as
previously observed [12, 13]. Our results further showed
that inequalities in group sport participation were lower
among men than women. In fact, sports included in the
group sport category (football, handball, judo/karate,
gymnastics, and dance) were unequally practised accord-
ing to gender. Stratifying this category by sex highlighted
the higher socio-economic inequalities in gymnastics and
dance, which were more practised by women, compared
to football and handball, which were popular among
men. It shows that analyses by specific sport are relevant
to study socio-economic inequalities in sport participa-
tion in detail.

Part of the association between socio-economic posi-
tion and sport participation might be explained by health



Page 5 of 11

(2023) 23:785

Richard et al. BMC Public Health

(L69L =) [9A3] [euonednp3

TnelLl (Craakis (8%) 08 (9£€) €29 (979 148 (€12 9591 SoA
L€00 (69 €¥S  L000> (1'£0) £591 &0 (FS)/ze  1000>  (8Sv)66/C 000> (079 S8/E  (98/) 5019 ON
(L9£L=u) Bupjows
(rnozt (0'10) €5¢ (£€) 29 6'1€) 9¢S (Tsk) L8 (9'10) 189l SoA
SZ00 (69 Z¥S  L000> (9£7) 189l 000 (£S)SPE  L000>  (F/b)888T  L000>  (C€9)6¥8E  (+'8/) 8809 ON
(69££ =u) aseas|p d1uoyd
(1's) 8¢ (S6l) StL (5¢€) 9 (€0¢g) see (€¥P) 6C€ ©96) v’ (;W/BX 0€ ) ANseq0
(08) z8l (8C0)8lS (L9 ecl (v'6€) 968 (I'SS)vSTL  (€60) vLC (;W/B% 6'67-52) WBI2MIDAQ
L000> (¥6)8y  L000> (267) 95€L Y900 (¥S) LSZ  L000>  (6'8Y)0/CC  LO00>  (#69) €€0€  (£'6S) 8E9Y (;W/B3 §7>) Wybram [eussou/apun
(¥S9L=u)pxapul ssew Apog
(re) L (1e) L (1) L (Ssh) & (S¥S)9 (o) Lt lood A1sp
(59 ¥ (€12 oo (908 6l (1'28) €¢ (80) 29 1004
€y st (1'0g) LI (8°0) 0 6'1€) vPe (Lyv) sy (6€1)8L01 wnipay
(€'8) 79¢ (090 6ELL (1'6) €cC (8'1¥) 828l (885) ¢/ST  (€99) /¥ pooo
L)
1000 > 0SZ  1000> (00909  1000> (89)2SL  1000>  (8¥S)Szel  L000>  (F0L) ¥/SL  (8'87) S€T poob Aisp
(29££=u) Yyjeay paaediad-y|as
(S9)vL (8'70) so¢ (LY) €9 (L0v) SvS (6v5) gL (CL1)geglL 1_YIO
(1) 8t (¥'60)9L1 (1'9) ¥t 6'SP) 181 (609) OvC (1'S) v6¢ 9doing uIsISe3-YINos / UIslsey
@8cl)
ovL (€92) 68¢C (09) 99 (F'sv) L€ (£€9)669  (L'¥l) L601 adoing uISIsam
6€) v (L'T2) SST (o) L L9 8Ly (§6%) 9SS (Svl)€TLl adoin3 uisyinos
L000> (66)9/€  1000> (080)690L  L000> (09)Zcc  1000>  (8Sh)6vZL  1000>  (£€9)0eve  (L'6¥) SL8E PUBISZIMS
(£S££ =) Yy3uq jo A13unod
(97)8L (6'60) 90€ (8°€) 6¢ (¥'60) 10€ (19 ces (e veol §/-59
(1g) e/l (9°50) €¥5 (S) 96 (£'8¢€) €28 (6SS) /811 (L0 STle £9-05
(ool)
€/C (0%2) £59 (9°6) €51 (1'8k) 9LEL (¥'29) L0/1  (TSE) S€/C 67-6¢
9000 (€2)8¢lL L000  (0'87) 8¢S 6000 (€9)6LL  L000>  (T9¥86  L000>  (099) vzl (£47) S88lL ¥£-0C
(69£L=u) a6y
(£9) €9¢ (S19) vrel (0€)ocL (I'Ly) Ceol (065) Lz€C  (805) 9v6e USWOM
(ol
1000> 66€  L000> (£00)06/  1000> (S2)/8C  1000>  (L'/¥) 08l 8900 (0'19) €g€T  (T6b) €8¢ usy
(69£L=u) x5
(00001)
(5'8) 799 (T'90) €0t (T9) Loy (L'vh) ¥2re (0'09) 099+ 69/ |eyol
,onjea-d (%) u ,anjead (%) u ,anjead (%) u ,9njead (%) u ,9njead (%) u (q%) u
elenads .dnoin ey eleNPIAIpU] 11
uonedpiied uods |ero1

BASUSD) ‘61077 10T 'S1eaA G/ 01 07 pabe synpe buowe ‘sapiobaied 1ods ul uofedidiied 01 bujpiodde soisus1deleyd yijesy pue djydelbowsq L ajqeL



Page 6 of 11

(2023) 23:785

Richard et al. BMC Public Health

[5Z] 31eds payipow-D3I0 343 03 Buipiodde pjoyasnoy ay3 ui buial 9jdoad Jo Jaquinu ay3 o4 paisnfpe swodul pjoyasnoy Ajyauow ssouo

[8] uonedyissed uopeziuebiQ YieaH PHOM 3y 03 buipiodde salobaled xapuj ssew Apog ,

poyiaw luoLidjuog 9yl yum suosiedwod ajdinw ioy paisnipe uonedidiied 11ods Jo s1s91 21enbs-1y) Wouy saNjeA-d 5

9|qelieA ydea Jo duljpeay ayy

ul papiaoid a1e sanjeA BuIss|W INOYIM SUOLIBAISSTO JO SI3GWINU 3] "%001L 03 dn ppe 1ou Aew sabejuadiad 210521943 ‘UMOYS J0U 31 531106318 BulssIN *(69.£) Stuedidiiied Jo J3quinu [e301 3y} Uo pajejndjed sabejuadiad 4

s110ds |e49Aas ul abebua pjnod syuedidinied ‘(bul

‘Bulnys £13unod-ss0.d ‘Bu

S 191eMm/|[Iyumop ‘Jjob) [e1dads (a1eley

/opn( ‘sonseuwAb ‘|leqpuey ‘[leqiooy ‘aduep) dnouo ‘(ysenbs ‘uoruiwpeq/siuusl) 1.y {(Buieys-19]|04/-921 ‘Buiwwims ‘bunijpybiam/Buiuresy yibusis ‘9]2421q Huides ‘bunjiem ysuq ‘butuuni) [enpiaipul :saliobaled uods

(€7€) €€ (co1) 09l (co e (O%€) eve (SvP) Lt (£21) 066 JoMIom [enuey
©96) vl (£S5 ¥9 (ov) ol (£°€€) ¥8 (Cvs) selL (Te) 6ve 1341om pakojduwia-|as [enuepy
(#'8) 0Te (C80) 9¢s (99 orL (Lov) L1t (6'€9) ¥991  (G€€) 909C 1o3JOM [enuUell-UuoN
(S¥l)
1000> 6CC L000>  (8€0) £L€ 1000> (1'8) 8zl 1000 > (TrS) 688 L000>  (€69) £60L  (#00) ¥8S1 1obeuew [enuew-UuoN
(62¥S = u) uonisod jeuonednaQ
(ce) 8e (€70 69 (0€) 9o (£€€) L0V (L9¥) €95 (SGl)90TL 4HD 000€>
‘9Ll (8¥0) S8 (0v) 6L (1'6€) €92 (S¥S) S90L  (1'ST) €561 4HD 666%-000€
(zol)
€61 (VL2 vel (86) 0ol (9'S¥) 28 (L'¥9) £SLL  (T€0) 9081 4HD 6669-0005
9¢€l1)
1000> 99¢ L000  (0'80) 6¥5 1000> (1) ¢TsL L000>  (9C8) ¢eol L000>  (£69)/9¢L (€50 96l 4HD 000£<
(£769 = u),2w0dUl p|oYasnoH
@)Ll (£91) 00l Se6 (L0 €91 (C8g) 62T (£'£) 009 A1epuodas 1omon
(09) 81 (€¥0) 1S (CRIRIN (£8€) 9611 (8€9) 1991l (£6€) 880¢ Arepuodas saddn
(S'LL)
1000> 65 L000> (6'80) 8SLL L000> (0Z)08C  L000>  (90%)Z20C  1000> (089 Lc/c  (SLG) €00F SIIIETE
>onjea-d (%) u ,anjea-d (%) u ,9njea-q (%) u ,9njea-q (%) u ,anjea-d4 (%) u (q%) u
ele122ds .dnoip 3oey elBNPIAIPU] v
B uonedpiyed yiodsg |eol

(penunuod) | 3jqeL



Richard et al. BMC Public Health (2023) 23:785

Relative index of inequality (RII)
7.0

6.0

Page 7 of 11

All Individual

Slope index of inequality (SlI)
40%

30%

5 20%

10%

0%

All Individual

Racket

Racket

Group Special

Group Special

Sport category

Fig. 1 Relative and slope indexes of inequality (RIl/SI) and 95% confidence intervals of sport participation among Geneva adults aged 20 to 75 years
old, according to the educational level, stratified by sport category. Generalized linear model following a quasi-Poisson distribution for the RIl and linear
model for the SII. Minimal model, adjusted for age, sex, an interaction between age and sex, and country of birth. Sport categories: Individual (running,
brisk walking, racing bicycle, strength training/weightlifting, swimming, ice-/roller-skating, n=3386); Racket (tennis/badminton, squash, n=405); Group

(dance, football, handball, gymnastics, judo/karate, n=2009); Special (golf, downhill/water skiing, cross-country skiing, diving, n=655). N=7689

conditions, as previously observed [32]. Indeed, socio-
economic inequalities in sport participation were slightly
attenuated when taking health indicators into account.
Socio-economic disadvantage is related to poorer health,
which may in turn decrease the likelihood of engaging in
a sporting activity [32].

Income inequalities in sport participation seemed
to increase between 2005 and 2019, especially among
women and older adults. This is in line with studies find-
ing an increase in socio-economic inequalities in sport-
ing inactivity between 2003 and 2012 in Germany [16]
and in health between 1990 and 2010 in Switzerland
[33]. Contrary to our results, Galobardes et al. [18] did
not observe any trend in socio-economic inequalities in
physical inactivity over the 1994-1999 period in Geneva,
which suggests that the increasing trend noticed in our
study could be recent. In a context of widening inequali-
ties in income following the 2008 Great Recession [34],
it might be that sport activities became relatively less
affordable for disadvantaged people. In the wake of the
COVID-19 pandemic, it highlights the need for further

research to disentangle, and if appropriate to mitigate,
the impact of crises on health behaviours.

Because of the positive health impact of leisure-time
physical activity, such as sport [2, 3, 35], our findings are
of concern in terms of health inequalities in the popula-
tion. Our results call for measures encouraging sport par-
ticipation specifically targeting underprivileged groups,
both because they need it the most and because they may
not fully benefit from population-level interventions. In
Geneva, affordable and quality sport facilities and pro-
grams are available to all within less than 20 min of travel
[36]. Although necessary, such structural measures,
especially when relying on wilful behaviours, may not
be adapted to limit social inequalities. Indeed, disadvan-
taged groups may be less aware of the availability of such
possibilities, and less likely to make sense of associated
recommendations and follow them [37]. Additionally,
individuals with lower socioeconomic conditions have
been shown to face specific barriers to physical activity
such as fatigue, health-related restrictions or financial
limitations, their main motivations being enjoyment,
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Fig. 2 Relative index of inequality (RIl) for educational level, stratified by specific sport among Geneva adults aged 20 to 75 years old. Generalized linear
model following a quasi-Poisson distribution adjusted for age, sex, an interaction between age and sex, and country of birth. N=7689

health benefits and social interaction or support [38]. To
ensure an equitable uptake, targeted interventions should
hence aim at reducing these barriers while capitalizing on
positive aspects of sport participation. A possibility could
be to involve members of underprivileged groups in the
delivery of or referral for financially accessible sport ses-
sions [39]. Promoting sporting activities that are already
practised in socially disadvantaged communities, while
drawing on group interactions and highlighting health
benefits could also improve the acceptance of such mea-
sures. Finally, it seems important to propose achievable
and enjoyable activities that are adapted to the partici-
pants needs and abilities beyond their socioeconomic
conditions, for instance by also taking their age, gender
and health condition into account [38].

This study presents some limitations. Despite the
random selection process, individuals with a lower sec-
ondary educational level were underrepresented in the
sample (7.7% vs. 25.4% in the Geneva population) [40].
As health consciousness may be related to a greater
interest in epidemiological research, we cannot exclude
that underprivileged participants in our study engaged
in more sporting activities, than non-participants from
similar socio-economic backgrounds. This could lead
our results to underestimate socio-economic inequalities
in sport participation. On the other hand, social desir-
ability bias related to healthy behaviour was found to be
particularly pronounced among privileged individuals
[41]. Consequently, they may be more prone than dis-
advantaged people to over-report sport participation,
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which in turn could lead to an overestimation of inequali-
ties. The overall prevalence of sport participation may
be overestimated, both because of the underrepresenta-
tion of disadvantaged individuals who are less likely to
engage in a sporting activity, and because of the potential
social desirability bias related to the use of self-reported
data. Finally, the sample size was too small to analyse the
trends in socio-economic inequalities per sport type or
category.

This study also has major strengths. It relied on a pop-
ulation-based design with a random selection, targeting a
large age range. The sizeable sample enabled stratification
by sport and sex. Inequalities in sport participation were
estimated using three different socio-economic indica-
tors and their evolution over time was measured over
15 years. Finally, we were able to exclude people with
reduced mobility to restrict our analyses to individuals
able to engage in sporting activities.

Conclusion

This study showed that sport participation is consistently
higher among socio-economically advantaged individu-
als, although the size of inequalities differs according to
the type of sport. Group sports showed the lowest relative
inequalities, while sizeable inequalities were observed in
racket and special sports. These results call for tailored

strategies to promote sport participation among socially
disadvantaged populations.
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