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Abstract 

Background Mortality from physical inactivity-related non-communicable diseases (NCDs) is projected to surpass 
deaths from communicable diseases by 2030 in Africa. Monitoring physical activity (PA) is important for planning pub-
lic health interventions addressing NCDS and planetary health, but there is a dearth of evidence on PA trends in Africa. 
This study explored the secular trends in overall and domains of PA (leisure, occupation, and transport), and examined 
the gender, age, and education disparities in PA trends across African countries.

Methods We utilized data from the STEPwise approach to NCDs risk factor surveillance in eleven African countries 
(Algeria, Benin, Botswana, Cabo Verde, Eritrea, Eswatini, Malawi, Mali, Central Africa Republic, Sao Tome and Principe, 
and Zambia) with at least two surveys conducted between 2003/2010 (first-wave) and 2010/2020 (second-waves). 
A total of 29,282 and 40,147 adults (18–69 years) in the first and second waves, respectively, completed PA interviews 
using the Global Physical Activity Questionnaire. Gender, age, and education status were self-reported. Weighted 
individual-country PA prevalence and 95% confidence interval (95%CI) were obtained. Random-effect meta-analysis 
was conducted to assess pooled estimates of PA trends across countries. Gender, age, and education disparities in PA 
trends were also investigated.

Results Country-specific results showed significant upward trends in total PA in eight countries. Seven countries 
showed significant increasing trends in some leisure-time PA (2.0% − 13.9% increase) and ≥ 150 min/week trans-
port PA (4.0% − 24.5% increase), while five countries recorded significant increasing trends in occupational PA (6.6% 
− 56.9% increase). Gender, age and education disparities in meeting the WHO PA guidelines remained relatively stable 
over time, but disparities in leisure, transport and occupational PA increased in most countries.

Conclusions The prevalence of overall PA among African adults has marginally increased over 17 years. There are 
still many adults, especially women and people with lower education, not doing well in domain specific PA. Policy 
and environmental interventions are needed to improve PA and to reduce gender, age, and education disparities 
in leisure, transport, and occupational PA in African countries.
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Introduction
Noncommunicable diseases (NCDs), including stroke, 
heart diseases, cancers, chronic respiratory diseases, and 
diabetes, are the leading cause of death worldwide and are 
responsible for 41 million (74%) deaths globally in 2023 
[1]. Low- and middle-income countries, including Africa, 
experience over 86% of the premature deaths from NCDs 
annually [1]. In Africa, the proportion of deaths due to 
NCDs ranged from 36–88% in 2019, and these rates are 
projected to increase and exceed deaths due to commu-
nicable diseases by 2030. These trends threaten progress 
towards the 2030 Agenda for Sustainable Development 
in the region [2, 3]. To effectively address these changing 
needs and control the rising prevalence of NCDs, coun-
tries in Africa need improved epidemiological data on 
NCDs risk and resilience factors [3, 4].

Physical inactivity is a major risk factor and one of 
the most important preventable causes of morbid-
ity and deaths due to NCDs [5]. Beyond its benefits on 
NCDs, physical activity (PA) has multiple environmen-
tal co-benefits, including the potential for protection 
against climate change and improving planetary health 
[6, 7]. To address the rising challenge of physical inactiv-
ity, the World Health Organization (WHO) launched a 
global action plan to reduce physical inactivity by a 15% 
by 2030 [8]. However, achieving these goals in Africa is 
hampered by a lack of PA research and surveillance data 
[9]. National surveillance and monitoring of physical 
(in)activity epidemiology are not just needed to address 
chronic conditions and NCDs in Africa [10], but are cru-
cial for policies and programs to mitigate infectious dis-
eases [11, 12] and climate change consequences such as 
air pollution and extreme weather in the region countries 
[13]. Regular population surveillance of PA in a standard-
ized manner contributes significantly to strengthening 
national, regional, and global comparisons of PA behav-
iors [14, 15]. While national and international PA surveil-
lance using standardized methods has increased in recent 
years, few studies have used these data to investigate 
trends in the prevalence of PA across African countries.

Through the WHO Stepwise Approach to Chronic 
Disease Risk Surveillance (STEPS) initiative, the num-
ber of African countries with standardized surveillance 
of PA at the national or subnational level has increased 
from 22 in 2002, when the first STEPS was conducted, 
to 41 in 2019 [16–18]. This initiative demonstrated 
that standardized and validated questionnaires are fea-
sible and effective for tracking the prevalence of PA 

in Africa. Guthold and colleagues, in their analysis of 
the WHO STEPS study in 22 African countries, found 
83.8% of men and 75.7% of women met the WHO PA 
guidelines in the 2003 and 2009 waves of the STEPS. 
This research also found occupational PA and trans-
port PA contributed most to overall PA, while leisure-
time PA was the least performed PA type [18]. Also, a 
recent analysis of 10 population-based surveys of adults 
in nine African countries using similar survey methods 
as the WHO STEPS project found lower leisure-time 
PA compared with occupational PA and transport PA 
[19]. Further, women, older adults, less educated, self-
employed, and rural populations were less likely to par-
ticipate in leisure-time PA across the nine countries 
surveyed [19]. These studies also observed occupational 
PA and transport PA as the dominant forms of PA in 
Africa [18–22]. While this research represents impor-
tant progress made in African PA surveillance and 
highlights the feasibility of using similar methods for 
cross-country comparisons of PA behaviors, consistent 
data for secular and temporal trends of PA across Afri-
can countries remain scarce.

The study by Guthold and colleagues provides the 
most comprehensive global estimates of the prevalence 
and trends of PA [17]. Their study included forty-one 
Sub-Saharan African countries, but only four (Benin, 
Botswana, Seychelles, and South Africa) had at least 
two comparable surveys from different years (2003–
2015) using the same questionnaire to allow for mean-
ingful trend analyses. Since the study of Guthold et al in 
2018 [17], there are now 11 African countries with the 
same STEPS PA survey conducted at two time points. 
More recently, Strain and colleagues in 2024 updated 
the global estimates and time trends of insufficient PA 
(from 2000 to 2022) for 197 world countries, including 
20 sub-Saharan African countries with at least two eli-
gible PA surveys at different time point [23]. However, 
both Guthold et al [17] and Strain et al [23] estimated 
only the trends of meeting the guidelines for overall 
(total) moderate-to-vigorous PA (MVPA). Yet, impor-
tant gaps remain in our understanding of the trends in 
different domains of PA as well as in disparities in PA 
trends across sociodemographic subgroups. Investigat-
ing trends in domains of PA is particularly important 
because it can reveal socioeconomic inequities and 
different opportunities and access to PA within and 
between populations in Africa. Also, different domains 
of PA can be differently associated with NCDs. For 
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instance, while previous research found leisure-time 
PA is consistently associated with lower risks for car-
diovascular diseases and mortality, other domains, such 
as high occupational PA, are important risk factors for 
poor cardiovascular health and early mortality [24, 25].

For effective public health interventions, it is also 
important for PA surveillance research to examine trends 
in PA levels (i.e., identifying those with no or some PA) 
rather than focusing only on those meeting the WHO 
threshold for sufficient MVPA [26]. The WHO PA guide-
lines advocate that some PA is better than none for those 
not meeting the recommended MVPA threshold [27]. 
Also, doing only some PA can be an indicator of a lack 
of access or opportunity to practice PA, especially during 
leisure time [28]. Moreover, the use of different thresh-
olds to monitor PA could provide a more nuanced inter-
pretation of the surveillance data and help present a more 
comprehensive view of the progress and trends of PA in 
regions with lower surveillance coverage [26]. In the pre-
sent study, we use nationally-representative data from 11 
African countries participating in the WHO STEPS to: 1) 
estimate the trends in total PA minutes, reaching at least 
150 minutes per week, or performing any PA (at least 1 
minutes/week) by domains (i.e., leisure-time, occupation, 
transport, and total PA), and 2) examine the sociodemo-
graphic (i.e., gender, age and education) disparities in PA 
trends over time.

Methods
Sample
We utilized data from the WHO STEPS initiatives. The 
STEPS framework and data collection methods have 
been fully described elsewhere [16, 29]. Briefly, STEPS 
is a standardized framework for countries to monitor 
NCD risk factors by conducting cross-sectional, nation-
ally representative surveys, using standardized question-
naires, and biochemical measurements among the adult 
population (18–69 years). The STEPS surveys are coor-
dinated by authorities from each country. Although it 
uses standardized procedures, STEPS is also flexible for 
the inclusion of some variables, providing varying infor-
mation based on each country’s specific strategies and 
available resources. The STEPS framework is divided into 
three levels of variables. The first level includes general 
sociodemographic and behavioral information through 
self-report and physical measurements, including body 
weight, stature, waist circumference, and blood pres-
sure. The second and third levels include blood-derived 
risk factors, such as fasting glucose and urinary sodium. 
Within each level, there is a core questionnaire and addi-
tional items that can be included at the discretion of each 
country. The sampling process can vary according to the 
characteristics of each country, but usually, a multistage 

cluster sampling is conducted. Due to the multistage 
sampling design nature of the STEPS surveys, sampling 
weights are estimated after the completion of each survey 
to maintain the representativeness of the sample.

Considering our aim of analyzing time-trends, we 
used data from African countries that conducted at 
least two STEPS surveys from 2003 to 2020. Therefore, 
we included eleven African countries (Algeria, Benin, 
Botswana, Cabo Verde, Eritrea, Eswatini, Malawi, Mali, 
Central Africa Republic, Sao Tome and Principe, and 
Zambia) that conducted two STEPS surveys between 
2003–2010 (the first wave) and 2010–2020 (the second 
wave) depending on the country periods of data collec-
tion (Supplementary Table 1). There were no countries 
with three waves of nationally representative data.

Physical activity
PA was assessed using the Global Physical Activity 
Questionnaire (GPAQ) [30]. The questionnaire includes 
questions about the frequency and duration of PA prac-
ticed in different domains, such as leisure-time, occu-
pational, and transport. We estimated an indicator of 
total PA/week by combining the different domains and 
identified those meeting the WHO 2020 recommenda-
tions for moderate-to-vigorous aerobic activity: at least 
150 min/week of moderate-intensity activity, 75min/
week of vigorous-intensity activity, or an equivalent 
combination [31]. We also created an indicator of suf-
ficient PA (herein refers as at least 150min/week) for 
each domain (i.e. leisure-time, occupation, and trans-
port), as well as another indicator of some (≥ 1min/
week) PA for each domain, considering their comple-
mentation for the estimation of PA inequalities [26]. 
The GPAQ has been shown to have acceptable evidence 
of reliability (Kappa 0.67 to 0.73; Spearman’s rho 0.67 
to 0.81) across nine countries, including two African 
countries [32]. Its validity, as tested by correlations with 
pedometers (median rs = .31), was comparable to other 
self-reports [32].

Gender, age, and education
Gender was assessed through the self-report of biological 
sex (male/female). In this paper, we used the term ‘gen-
der’ because evidence indicates that the PA gap between 
men and women seems more related to a social construc-
tion (gender) than a biological one (sex) [33–35]. Chron-
ological age was self-reported and classified as 1) 18-34y; 
2) 35-49y; 3) + 50y. Education was assessed through the 
self-reported highest academic qualification. We classi-
fied education as “no formal education”, “less than high 
school” or “high school or more.”
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Statistical procedures
All our analyzes considered the specific sampling weights 
for each survey. The sample was described using abso-
lute frequencies. Weighted relative frequencies and 
their respective 95% confidence interval (95% CI) were 
used to describe the country-specific prevalence of PA 
in each wave of data collection, considering each coun-
try’s gender, age group, and education. After the cal-
culation of the prevalences in each survey, we used a 
random-effect meta-analysis of proportion to obtain the 
pooled estimates of PA trends across countries, consider-
ing each survey (year) in each country as an independ-
ent survey entry. Meta-analysis was conducted through 
the “metaprop” command in Stata 18.0. Gender, age, 
and education disparities were assessed by estimating 
the absolute gap between the extreme categories in per-
centage points (p.p.). We identified changes as significant 
when there was no overlap in the 95% confidence inter-
vals of estimates between survey years. All analyses were 
conducted using Stata 18.0 (StataCorp., College Station, 
TX, USA).

Results
We included data from eleven countries with two sur-
veys, comprising 29,282 participants in the first wave 
and 40,147 participants in the second wave. Details of 
the included countries’ sample, STEPS survey years, 
coverage, and country-level socioeconomic and human 
development indices are in Supplementary Table  1. The 
majority of the countries (n = 9) were categorized as 
either low-income or lower-middle-income countries 
during the periods in which the STEPS surveys were con-
ducted. Results for the trends and prevalence of different 
domains of PA in the 11 countries are shown in Table 1.

Country-specific analyses showed eight (Algeria, Bot-
swana, Eritrea, Eswatini, Malawi, Mali, Central African 
Republic, and Zambia) of eleven countries had a signifi-
cant upward trend in the prevalence of compliance with 
the WHO total PA guidelines, while three countries 
decreased their prevalence (Benin, Cabo Verde, and Sao 
Tome and Principe). Although being the domain with the 
lowest prevalence of PA, seven countries (Algeria, Benin, 
Botswana, Cabo Verde, Eswatini, Malawi, and Cen-
tral African Republic) recorded increasing trends in the 
prevalence of some leisure-time PA (range = 2.0–13.9% 
increase), while two reduced (Eritrea and Mali, range= 
-3.6% to -1.6% decrease). Six countries each recorded 
increasing trends in the prevalence of ≥ 150 min/week of 
leisure-time PA (range = 5.0–9.7% increase), while it was 
reduced only in Mali (-3.2% decrease). Similarly, seven 
countries recorded increasing trends in the prevalence 
of ≥ 150 min/week of transport PA (range = 4.0–24.5% 

increase). However, four countries (Benin, Cabo Verde, 
Sao Tome and Principe, and Zambia) also recorded 
decreasing trends in the prevalence of some transport PA 
(-7.0% to -17.8% decrease). Five countries each recorded 
increasing trends in the prevalence of some occupational 
PA and ≥ 150 min/week of occupational PA (Eritrea, 
Eswatini, Malawi, Central African Republic, and Zambia; 
range = 6.6% − 56.9% increase) (Table 1).

Figure  1 and Supplementary Tables  2 and 15 present 
the trends of gender, education, and age disparities in PA 
practice for compliance with the WHO PA guidelines. 
Although gender disparities in PA practice increased in 
six countries (Algeria, Benin, Botswana, Eswatini, and 
Sao Tome and Principe), they decreased in the other five 
countries, resulting in relative stability in gender dispari-
ties over time. Similarly, the education and age disparities 
in meeting the WHO PA guidelines were relatively stable 
over time for most of the countries.

Figure 2 and Supplementary Tables 3, 4, 9, and 10 pre-
sent the trends and disparities in leisure-time PA. In gen-
eral, there was an increasing trend in gender, age, and 
education disparities for both practicing some leisure-
time PA (gender gaps of -14.2 in the first wave and − 18.8 
in the second wave) and ≥ 150 min/week (gender gaps of 
-10.2 in the first wave and − 14.0 in the second wave) over 
time, with men, younger adults, and people with higher 
education presenting higher prevalence. For instance, 
while the group with the highest education increased the 
prevalence of some leisure-time PA (from 22.7%, 95%CI: 
15.8–29.5 in wave 1 to 30.9%, 95%CI: 22.5–39.2% in 
wave 2), the group with no formal education presented 
a slight reduction (from 5.2%, 95%: 2.1–8.3 in wave 1 to 
4.9%, 95%CI: 3.8-6.0 in wave 2). Algeria, Central African 
Republic, Eswatini, Malawi, and Sao Tome and Principe 
were the countries in which gender, age, and education 
disparities in leisure PA increased the most.

There were observable disparities in transport PA, with 
men consistently having a higher prevalence of some 
and ≥ 150 min/week of transport PA, while people with 
higher education presented a slightly higher prevalence 
of some transport PA but a lower prevalence of ≥ 150 
min/week transport PA. However, the gender and educa-
tion disparities in transport PA tend to decline over time, 
with gender disparities in the prevalence of some trans-
port PA declining from − 8.6 p.p. in the first wave to -5.4 
p.p. in the second wave. Also, education disparities in 
the prevalence of ≥ 150 min/week transport PA declined 
from − 1.7 p.p. in the first wave to -0.7 p.p. in the second 
wave (Fig. 3 and Supplementary Tables 5 and 6). Age dis-
parities were low and relatively consistent over the years 
(Supplementary tables 11 and 12). Algeria had the largest 
gender and education disparities in transport PA, while 
the Central African Republic was where age disparities 
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in transport PA increased the most (Supplementary 
Tables 5, 6, 11, and 12).

For occupational PA, the disparity gaps in the preva-
lence of some occupational PA (-1.6 p.p. in wave 1 vs. 
-3.2 p.p. in wave 2) and ≥ 150 min/week occupation PA 
(-1.8 p.p. in wave 1 vs. -3.2 p.p. in wave 2) were higher 
in men than women, although they were relatively 
minor and stable. While occupational PA (both thresh-
olds) increased by ~ 11 p.p. among those with no educa-
tion, the increments among those with high school were 
around 5 p.p. The disparity gap in occupation PA indica-
tors widens between those with less than high school and 
those with high school or more education, with a higher 
prevalence among those with less than high school (Fig. 4 
and Supplementary Tables 7 and 8). Age disparities were 
also small and tended to reduce over time (Supplemen-
tary tables  13 and 14). Benin, Botswana, Cabo Verde, 
Eswatini, Central African Republic, and Zambia were the 
countries where gender, age and education disparities in 
occupation PA increased most.

Discussion
This is, to our knowledge, the first study to examine secu-
lar trends across multiple PA domains and thresholds 
among adults in several African countries. Our analysis 
of secular trends in PA of African adults covers a vary-
ing period in the past 17 years, a period when the burden 
of NCDs increased to 67% in the African population [4]. 
Overall, we found marginal upward trends for total PA 
in meeting the WHO PA guidelines and in at least 150 
min/week of leisure-time, transportation, and occupa-
tion PA, suggesting steady maintenance in PA of Afri-
can adults over time. The results also suggested upward 
trends for participation in some (≥ 1min/week) PA 
across all domains except for a decrease in some trans-
port PA. Though we found leisure-time PA has increased 
over time in many countries, it is still the domain with 
the lowest prevalence of PA, consistent with patterns 
reported in previous cross-sectional studies among Afri-
can adults [18–22]. The overall steady maintenance of PA 
levels across multiple domains is promising and suggests 

Table 1 Prevalence of different domains of physical activity according to country and wave

PA physical activity, LTPA leisure-time physical activity TPA transport physical activity, OPA occupational physical activity, Color legend: Green, significant increased 
trend; Red, significant decreased trend; Yellow, not significant trend
* Using WHO 2020 guidelines on physical activity of at least 75min/week of vigorous physical activity or 150min/week of the combination of moderate and vigorous 
physical activity
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some progress towards meeting the WHO global action 
plan to reduce physical inactivity by a relative 15% by 
2030 [8]. Yet, compared to high-income regions [17, 36], 
the prevalence and trends of insufficient leisure-time 
PA remain relatively high in Africa, indicating an urgent 
need for effective national and regional efforts to improve 
this domain of PA in Africa. Eliminating barriers to lei-
sure PA participation in Africa can facilitate equitable 
access to the health and social benefits associated with 
this domain of PA among African adults [19].

The finding of an overall decrease in some transport 
PA and not in at least 150 min/week of transport PA and 
other domains of PA is difficult to explain, especially 
when the country-level income and human development 
index for most countries in the region did not witness 
appreciable changes between survey periods. However, 
access to cars and the conditions of public transportation 
may have improved over time in many African countries, 
and people who previously had no choice but to use active 
transportation now have the option of choosing other 
modes of transportation. Still, it may reflect an issue of 
equitable access and opportunity for recreational-related 
transport PA (e.g., walking and biking for recreation) in 
Africa, as inequalities in PA are more detectable when 
thresholds are set to identify those with no or low (some) 
PA [26]. Africa is the region with the lowest infrastruc-
ture and opportunities to engage in walking and biking 
in a safe environment [13]. Perhaps these conditions have 
worsened over time and are more pronounced, especially 
in the four countries (Benin, Cabo Verde, Sao Tome and 
Principe, and Zambia) where the largest decline in some 
transport PA occurred. However, it should be noted that 

the decline in most PA domains reported in Cabo Verde 
could be the artifact of the reduction in PA levels wit-
nessed during the COVID-19 pandemic [37], as the sec-
ond wave of data for Cabo Verde was collected in 2020. 
Yet, a perceived lack of safety from traffic and crime has 
been reported as a major driver of PA behaviors in Africa 
[38–40]. Thus, equitable policies to improve the popu-
lation level of active transportation PA in Africa should 
target multilevel factors, including the provision of safe 
and adequate infrastructure to support walking and bicy-
cling and the implementation of traffic control measures 
that reduce pedestrian exposure to high traffic volume 
and speed, and air and noise pollution.

Although gender, age, and education disparities in 
meeting WHO physical activity guidelines were rela-
tively stable over time in most countries, we found 
increasing trends in gender, age, and education dispari-
ties in the prevalence of leisure-time PA across African 
countries. Our finding suggests African men, younger 
adults, and those with higher education continued to 
engage in more leisure-time PA over time than women, 
older adults, and those with less education. This is con-
sistent with findings in other regions of the world, espe-
cially in middle-income South American countries [41]. 
Although disparities in PA trends have not been previ-
ously investigated in Africa, cross-sectional studies have 
reported persistent gender and educational disparities 
in low leisure-time PA among African women and less 
educated adults [19, 42]. Sociocultural factors, includ-
ing low income and constraints associated with women’s 
traditional responsibilities of managing childcare and 
domestic chores, may make women in Africa have fewer 

Fig. 1 Equiplots illustrating gender and education inequalities, along with trends in compliance with the WHO 2020 physical activity guidelines
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opportunities to engage in recreational PA than men [20, 
21]. High education is a good proxy for high SES [43], 
and compared to those less educated, the highly educated 
groups in Africa may be more aware of the health ben-
efits of PA and have more financial resources to engage in 
recreational activities during leisure time [21, 44]. Yet, it 
is important to ensure equitable access to leisure-time PA 
and the associated health and social benefits for all popu-
lations in Africa. Future interventions to promote leisure 
PA should specifically target groups with higher social 
and economic vulnerability in Africa.

While the prevalence of transport and occupational PA 
increased over time in all gender and education groups, 
we found some trends in gender and education dispari-
ties in these domains of PA. These findings indicate that, 
over time, more men and those with less than high school 
engaged in more transport and occupational PA than 

women and those with higher education. This is not sur-
prising and could reflect the widening socioeconomic 
disparities in the African population, driven by rapid 
ongoing urbanization [45, 46], globalization of unfet-
tered capitalism [47, 48], and advances in automation and 
computerization of employment [49, 50]. Less educated 
African adults, especially women, may have low income 
and thus have no choice but to use active transportation 
modes to access many destinations and engage in manual 
and physically demanding occupations [20, 21]. On the 
other hand, more educated African adults may have more 
sedentary occupations and be able to own and use pri-
vate cars as their transportation mode [21]. A substantial 
amount of transportation and occupational PA occurring 
in many low- and middle-income countries settings are 
the result of economic necessity and not due to true, free 
choices [51, 52]. Thus, to promote equity, it is important 

Fig. 2 Equiplots illustrating gender and education inequalities, along with trends in leisure-time physical activity. Note. LTPA, leisure-time physical 
activity
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to improve the conditions under which necessity-driven 
PA occurs for a vast majority of the population [51].

Our findings have important implications for PA policy 
in Africa. With data from eleven African countries, and 
20 countries recently reported by Strain and Colleagues 
[23], it appears there has been an increase in the num-
ber of African countries with surveillance data for moni-
toring PA trends in recent times. Yet, compared to other 
regions, the majority of the 54 countries in the African 
region still lack data on PA surveillance and monitor-
ing, and policy [53, 54]. Only 8.3% of African countries 
have periodic PA surveillance systems, and about 50% do 
not have any PA policy plans [53]. The absence of sur-
veillance systems in many African countries to monitor 
trends could undermine national and regional capac-
ity efforts for effective planning to mitigate the rising 

physical inactivity-related NCDs and adverse climate 
and planetary health consequences in the region. Public 
health action to improve population-level PA and address 
NCDs in Africa should clearly integrate well-defined PA-
promoting strategies into national PA and public health 
policies [55]. To be effective, such national policy efforts 
should leverage best practices and engage diverse stake-
holders across sectors, including health and social care 
professionals, urban and transportation planners, archi-
tects, teachers, sport and recreation providers, educators, 
policymakers, and non-governmental organizations [10, 
54]. Such whole-of-government and systems approaches 
have been recommended by the WHO and other scien-
tific groups, including the African Physical Activity Net-
work (AFPAN), to help countries improve population 
PA trends, sustainably address the burden of NCDS, and 
build healthier and more resilient populations [56–60].

Fig. 3 Equiplots illustrating gender and education inequalities, along with trends in transport physical activity. Note. TPA, transport physical activity
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Strengths and limitations
The present study has some important strengths. It 
extends the few available African studies by examining 
recent secular trends in the prevalence of PA in multi-
ple domains in 11 African countries participating in the 
WHO STEPS, using nationally representative data from 
2003 to 2020. The WHO STEPS data source provides a 
comprehensive and standardized source for country-level 
surveillance data that could be used to monitor trends 
and inform policy plans. However, there are some limi-
tations to acknowledge. Estimates of PA were based on 
self-reported data, which may be subject to measurement 
error, desirability bias, and non-precision of estimates 
[61, 62]. For example, meeting recommendations for suf-
ficient levels of PA among African adults has been shown 
to be overestimated when based on self-report measures 

compared with accelerometer-derived estimates [63, 
64], suggesting that the estimates reported in our study 
may not reflect the true population levels of PA. How-
ever, using valid and reliable self-report measures, such 
as the GPAQ used in the present study, represents the 
most feasible method for PA surveillance in Africa 
because of their low cost, ease of use, and ability to cap-
ture domains of PA [18, 65, 66]. Our data only included 
information on gender, age and education, precluding 
our ability to explore trends of PA by sociodemographic 
factors like marital status, occupation, and income that 
have been reported as important correlates of PA among 
African adults [18–21, 67]. Also, the dates for Wave 1 
and Wave 2 are arbitrary, wide, and not similar between 
and across countries, making the interpretation of our 
between-country differences in PA trends challenging. 
However, our findings suggest a consistent pattern of 

Fig. 4 Equiplots illustrating gender and education inequalities, along with trends in occupational physical activity. Note: OPA, occupational physical 
activity
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within-country PA trends for most PA domains in many 
African countries.

Conclusions
Overall, our data show that total, leisure-time, transpor-
tation, and occupational PA have marginally increased 
in most African countries since the first wave of the 
STEP survey (2003–2010). While women, older adults 
and those with lower education present disparities of 
lower trends in the prevalence of leisure-time PA, men 
and those with lower education present higher trends 
in transportation and occupational PA. The improve-
ment in overall PA over time is promising, but concerted 
efforts and pragmatic national policy plans are needed to 
address the persistent prevalence of insufficient leisure-
time PA and improve gender, age and education dispari-
ties in transport and occupational PA among African 
adults.
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