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AbsTRACT
In the past few decades, the field of physical activity has 
grown and evolved in scope, depth, visibility and impact 
around the world. Global progress has been observed 
in research and practice in physical activity regarding 
surveillance, health outcomes, correlates/determinants, 
interventions, translation and policy. The 2012 and 2016 
Lancet series on physical activity provide some of the 
most comprehensive global analysis on various topics 
within physical activity. Based on the Lancet series and 
other key developments in the field, literature searches, 
and expert group meetings and consultation, we provide 
a global summary on the progress of, gaps in and future 
directions for physical activity research in the following 
areas: (1) surveillance and trends, (2) correlates and 
determinants, (3) health outcomes and (4) interventions, 
programmes and policies. Besides lessons learnt within 
each specific area, several recommendations are shared 
across areas of research, including improvement in 
measurement, applying a global perspective with a 
growing emphasis on low-income and middle-income 
countries, improving inclusiveness and equity in research, 
making translation an integral part of research for 
real-world impact, taking an ’upstream’ public health 
approach, and working across disciplines and sectors 
to co-design research and co-create solutions. We have 
summarised lessons learnt and recommendations for 
future research as ’roadmaps’ in progress to encourage 
moving the field of physical activity towards achieving 
population-level impact globally.

InTRoduCTIon
Worldwide, more than 1.4 billion adults do not get 
recommended levels of physical activity and are, 
therefore, at risk of developing physical inactivi-
ty-related non-communicable diseases (NCDs).1 
The global pandemic of physical inactivity2 is 
responsible for more than 5 million deaths3 and at 
least $67.5 billion of economic burden per year.4 
Since some of the earliest epidemiological evidence 
on the health benefits of physical activity published 
in the 1950s,5 the research field has evolved 
substantially in scope, depth, visibility and impact, 
evidenced by the growing number of researchers, 
publications, research centres, projects, initiatives 
and policies. Progress has been observed in global 
physical activity surveillance, research on the health 
consequences, and correlates and determinants of 
physical inactivity, interventions, translation and 
policy.6

Significant publications in the field include the 
2012 (https://www. thelancet. com/ series/ physical- 
activity) and 2016 (https://www. thelancet. com/ 
series/ physical- activity- 2016) Lancet series on phys-
ical activity, authored by an international group of 
experts on various physical activity topics within 
the global health context. These two Lancet series 
have been highly visible in the field, with more than 
16 000 citations since publication (as of 30 July 
2019, Google Scholar). In June 2018, with support 
from the National Cancer Institute, the University 
of California San Diego Institute for Public Health 
hosted a series of public lectures and expert group 
meetings to discuss the lessons learnt from the 
Lancet series, current research gaps and directions 
for future research on physical activity and public 
health. Stemming from the discussion on the Lancet 
series and other key developments in the field, such 
as the US 2018 Physical Activity Guidelines Advi-
sory Committee (PAGAC) Scientific Report7 and the 
2018 WHO Global Action Plan for Physical Activity 
(GAPPA),8 supplemented by further consultation 
with experts (the 2012 and 2016 Lancet physical 
activity series steering committees and lead authors 
on each series paper) and literature searches, herein 
we provide our reflections on the progress of phys-
ical activity and global public health research in 
the following areas: (1) surveillance and trends, (2) 
correlates and determinants, (3) health outcomes 
and (4) interventions, programmes and policies.

suRveIllAnCe And TRends
The progress in global physical activity surveil-
lance is evidenced by the marked increase in the 
number of countries with physical activity surveil-
lance.9 10 Early physical activity surveillance efforts 
were concentrated in a small number of high-in-
come and upper-middle-income countries. In the 
last two decades, the development of the Inter-
national Physical Activity Questionnaire11 and 
the Global Physical Activity Questionnaire12 has 
enabled standardised physical activity surveillance 
and comparative assessment of physical activity 
levels across countries and over time. Through the 
WHO STEPwise approach to chronic disease risk 
Surveillance initiative, many countries now have 
ongoing physical activity surveillance data collec-
tion. The number of countries with national adult 
physical activity prevalence data was 122 in 2008 
(89% population coverage),10 146 in 2010 (93%)9 
and 168 in 2016 (96%).1 Meanwhile, the number 
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of countries with adolescent surveillance data has increased from 
105 (68% population coverage)10 to 120 (76%).9

Ongoing physical activity surveillance allows for trend assess-
ment in countries with multiple data collections, for example, for 
adult physical activity surveillance, 65 countries had prevalence 
data for more than one time point.1 However, the caveat is that 
the evolution of physical activity guidelines7 13 14 has resulted in 
a change in the definition of ‘physical inactivity’ in surveillance. 
Specifically, when the definition of physical inactivity changed 
from failing to meet the previous recommendations (30 min of 
moderate-intensity physical activity on at least 5 days per week, 
or 20 min of vigorous physical activity on at least 3 days per 
week, or a combination of walking, moderate-intensity or vigor-
ous-intensity activities, totally 600 MET minutes per week)13 
to the current recommendations (at least 150 min of moder-
ate-to-vigorous-intensity physical activity per week regardless of 
over how many days activity is accumulated),7 14 there seems to 
be an artificial decline in the global prevalence of physical inac-
tivity.9 10 However, after standardising all prevalence estimates 
to the current recommendations format, there is little evidence 
for substantial improvements in meeting recommended physical 
activity levels globally.1

Reliable and valid measurement is essential to surveillance. 
Despite the well-documented limitations of self-reported physical 
activity,15 16 global estimates of physical activity prevalence and 
trends currently rely primarily on self-reported physical activity. 
For example, the WHO target to reduce physical inactivity by 
10% globally by 2025 and 15% by 2030 will be evaluated based 
on self-reported physical activity data, which will differ substan-
tially from the prevalence estimated based on devices. 17 While 
incorporating device-based measures (eg, accelerometers) into 
physical activity surveillance has been proposed as an important 
step forward,8 10 these methods measure different constructs 
of physical activity compared with self-report. To date, a few 
high-income countries (Canada, England, Norway, Portugal, 
Sweden and the USA) have implemented device-based methods 
of physical activity assessment in surveillance systems.18–20 
Meanwhile, the feasibility of standardised data collection by 
accelerometers in large population-based samples in middle-in-
come countries has been demonstrated in multinational research 
studies.21 22 However, advancing from single cross-sectional 
studies to ongoing surveillance remains a challenge.

Perhaps an even greater challenge is that the estimates derived 
from these studies varied substantially as a result of different 
data collection, processing and analysis protocols. Thus, to 
expand the current usage of device-based methods, such as 
accelerometry or pedometry, from research studies among 
selected samples to population-level surveillance systems, stan-
dardisation of data collection methods, data processing and 
analysis is needed.9 19 Public repositories of raw accelerometry 
data in vectors from surveillance studies offer promise in this 
standardisation.23 Continued monitoring of physical activity by 
self-report in surveillance systems in combination with device-
based assessments where and when feasible is likely the optimal 
approach to further expand our knowledge on global levels and 
trends in physical activity. However, successful implementation 
of comparable device-based measures of physical activity in 
surveillance systems requires a universal consensus on method-
ology, including monitor placement, data cleaning and reduc-
tion. Unfortunately, this is not always the case in those few 
countries that have implemented device-based measures in their 
surveillance systems.

Another promising area for surveillance is using mobile 
phones as a tool to study human behaviours at the population 

level. Althoff et al used data from Apple iPhones with built-in 
accelerometers to measure physical activity of 717 527 people 
across 111 countries.24 Given the omnipresence of smartphone 
ownership25 and the validity of inbuilt accelerometers,26 27 
smartphones present great potential for physical activity surveil-
lance. However, methodological and practical challenges (eg, 
how and when a smartphone is carried in real-living environ-
ments,28 complications around data ownership and control and 
its related privacy, ethical and legal issues29 30) need to be over-
come before smartphone-based physical activity measurement 
could be applied to population surveillance.

It is important to acknowledge that the current global phys-
ical activity surveillance system is mostly limited to minutes of 
aerobic moderate-to-vigorous physical activity (MVPA), which 
is a key, but not sole component of the current physical activity 
guidelines.7 14 To date, few countries included the muscle 
strengthening and balance components of physical activity guide-
lines in surveillance,31 32 or considered the prevalence of meeting 
these components of guidelines.31 Previous evidence suggests 
that when concurrently considering multiple components of 
physical activity guidelines, such as muscle strengthening and 
sedentary behaviour, the population prevalence of ‘meeting 
physical activity guidelines’ reduced substantially compared with 
the prevalence derived based on aerobic MVPA minutes alone. 
We advocate that components beyond aerobic MVPA minutes 
be integrated into physical activity surveillance. This implies the 
value of self-reported physical activity measures in surveillance, 
despite progress in device-based measures, because specific types 
of physical activity, such as muscle-strengthening exercise, can 
only be measured by self-report at the moment.

Furthermore, a comprehensive surveillance system should 
extend beyond physical activity prevalence to incorporate 
macrolevel determinants and policy indicators of popula-
tion-level physical activity.8 33 For example, the monitoring 
framework adopted by the European Union includes a range of 
thematic areas, such as sports policies and programmes, phys-
ical education and public awareness campaigns.34 The Global 
Observatory of Physical Activity35 has 146 country members (till 
December 2018) and includes country-level indicators beyond 
physical activity prevalence estimates, such as the presence of 
a national physical activity plan/policy (standalone for physical 
activity or embedded in an NCD prevention plan), national 
surveys and research metrics.

Physical activity surveillance plays a central role in iden-
tifying the problems and data gaps, benchmarking progress 
and informing resource prioritisation and policymaking. The 
field should continue to focus on improving physical activity 
measurement, incorporating device-based assessment methods, 
expanding the scope and reach of global surveillance, partic-
ularly in low-income and middle-income countries (LMIC), 
and expanding from unidimensional prevalence surveillance to 
comprehensive surveillance systems that track multiple aspects 
of progress.

CoRRelATes And deTeRmInAnTs
Identifying the correlates (from cross-sectional studies) and 
determinants (from longitudinal studies) is important for 
understanding the causes of physical inactivity and informing 
activity-promotion strategies. According to the 2012 Lancet 
series, a plethora of studies had examined the correlates of 
physical activity at the individual, interpersonal, environmental 
and policy levels, but fewer studies have examined determi-
nants.36 Furthermore, an evidence gap was observed in LMIC. 
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An updated review in 2016 found that despite the increasing 
number of studies, particularly in LMIC, the field is still domi-
nated by cross-sectional studies and the evidence from LMIC 
is mainly based on studies conducted in Brazil and China.9 We 
conducted another updated search (through March 2019) using 
the 2016 search protocol and found 40 original studies from 
LMIC and 11 literature reviews published since 2016 (online 
supplementary appendix 1–3). The overall pattern of the 
literature remained unchanged, where 93% (n=37) of newly 
published studies are cross-sectional, 60% (n=24) of the LMIC 
studies are from Brazil and China, and no studies from low-in-
come countries, indicating little change in researchers’ practices 
in this area.

While studies on behavioural correlates and determinants have 
led to a better understanding of why some people are more active 
than others, several common issues have limited the usefulness 
of many studies.36 First, although the fundamental rationale for 
correlate and determinant research is informing interventions, 
this link has not been made explicit by many studies, and the 
body of research has evolved to become a stand-alone field, 
where evidence has seldom been generated with the intended 
research translation. Second, the body of literature on correlates 
and determinants of physical activity has been predominantly 
focused on the individual and interpersonal levels of influence, 
while making real-world population-level changes requires soci-
etal, policy, political and macroeconomic changes.2 Third, the 
field still lacks evidence from studies that apply longitudinal 
designs, are based on population-representative samples or 
those that examine behavioural mechanisms. In summary, many 
correlate studies have been published since 2012. Although the 
number of studies from LMIC has increased (mainly driven by 
Brazil and China), the gaps and limitations in the field identi-
fied in the 2012 Lancet series remain largely unaddressed,36 and 
journals continue to publish many cross-sectional studies on 
well-established correlates.

An area of increasing research interest is the environmental 
correlates of physical activity. For example, of all 40 correlate/
determinant papers from LMIC published since 2016, 11 
focused primarily on environmental (particularly built envi-
ronment) correlates of physical activity. Although longitudinal 
studies account for less than 5% of all studies identified through 
recent literature reviews37–39 and ‘more longitudinal studies are 
needed’ has been recommended by most studies as a major area 
of improvement, since 2016, all 11 studies on built environments 
and physical activity from LMIC have been cross-sectional. To 
build a stronger evidence base to better inform policy and prac-
tice, research on the association between the built environment 
and physical activity needs to move towards longitudinal designs 
and to capitalise on opportunities to evaluate ‘natural experi-
ments’, such as environmental interventions40 and residential 
relocation.41 However, such a transformation in the research 
paradigm needs to be supported by funding agencies’ willingness 
to develop rapid and flexible mechanisms.

In summary, despite the expanding literature on correlates of 
physical activity, it is uncertain to what degree the growing litera-
ture has led to better-informed interventions and policies. Future 
research should refocus towards a ‘solution-oriented’ paradigm, 
by extending knowledge on causes of problems with investiga-
tion into how to solve problems like physical inactivity,42 with 
clear alignment between generating knowledge and informing 
action, and an emphasis on research translation throughout the 
study.43

HeAlTH ouTComes
In the past few decades, the research paradigm has been 
expanded to understand various types and intensities of phys-
ical activity and a broadening range of health outcomes, on 
disease prevention and management, among general and special 
populations.7 Despite the exponential increase in the number of 
publications,6 there are still many areas where more systematic 
research is needed to improve the evidence base.

Below, we highlight a few research gaps based on US 2018 
PAGAC Scientific Report7 and the Lancet physical activity series 
expert group discussion.

The ‘optimal’ dose of physical activity
The 2018 PAGAC Scientific Report confirmed the appropri-
ateness of the public health target of 150–300 min per week of 
MVPA for adults and older adults and 60 min of MVPA per day 
for children and adolescents.7 However, with continuing tech-
nical improvement in and increasing pervasiveness of device-
based measures, we have opportunities to refine the current 
knowledge on the dose of physical activity, such as frequency, 
duration and intensity.

Previous studies found a curvilinear dose–response relationship 
of physical inactivity with coronary heart disease44 and mortality 
outcomes,45 46 supporting the statement that ‘some physical 
activity is better than none’.7 Future research should continue to 
improve the understanding of the dose–response relationships 
between physical activity and other health outcomes, such as 
different types of cancers and dementia.7 Further research on 
physical activity at extremely low and high levels45 47 48 will also 
help to understand the thresholds for the ‘minimal’ and ‘optimal’ 
doses of physical activity associated with health benefits.

To date, the recommended level of physical activity is typically 
expressed as minutes of activity of a given intensity. Therefore, 
compared with research on MVPA minutes, there is less evidence 
on the prospective associations between step counts and health 
outcomes, such as mortality. A recent investigation from the 
Women’s Health Study found a reduction in mortality rates at 
as few as around 4400 steps/day, compared with 2700 steps/day 
and the effects levelled off at around 7500 steps/day, suggesting 
that the number of steps required for health benefits is smaller 
than what was commonly perceived.49 However, more research 
is needed to determine the ‘optimal’ number of steps a day for 
public health recommendations. Step counts are easy to measure, 
easy for the general population to understand and could be used 
to motivate and monitor population behavioural change. There-
fore, steps-based evidence may facilitate research translation and 
implementation.7 Further, improvements in objective measures 
of physical activity also provide opportunities for delineating the 
health effects of short versus long bouts of physical activity to 
inform public health messages for increasing incidental physical 
activity.

Finally, physical activity guidelines commonly define 
health-enhancing physical activity as MVPA, where 1 min of 
vigorous-intensity activity approximates 2 min of moderate-in-
tensity activity, based roughly on energy expenditure. Despite 
vigorous-intensity activity being more time-efficient, limited 
evidence suggests that vigorous-intensity activity may contribute 
additional benefits.50–53 Future studies should compare the roles 
of vigorous-intensity and moderate-intensity activities, indepen-
dent of total activity energy expenditure, in disease prevention 
and management.7 This research agenda is particularly timely 
given the increasing popularity of and promising evidence 
on high-intensity interval training.54 On the other end of the 
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spectrum, there has been an increasing interest in the health 
effects of light-intensity physical activity, which can now be 
better measured with devices. Altogether, understanding the 
health effects of physical activity on the full spectrum of inten-
sity will help to improve the current knowledge base.

Beyond energy expenditure: the importance of activity domain, type/
mode and component
Physical activity can be accumulated in various domains and 
the health effects may be domain-specific and outcome-specific. 
A recent 17-country investigation found both leisure-time and 
non-leisure-time physical activity to be protective of mortality 
and cardiovascular disease.55 Occupational physical activity has 
been found to be protective of several NCDs, including some 
cancers.56 57 However, a recent meta-analysis reported that 
more occupational physical activity was linked to a higher risk 
of all-cause mortality,58 presenting a potential ‘paradox’.59 This 
observation has come under some criticism, and it has been 
suggested that inadequate classification of occupational demands 
by simple questionnaires and incomplete adjustments for covari-
ates, such as cigarette smoking and socioeconomic status, may 
explain the ‘paradox’.60 Future research should better account 
for residual confounding, measure specific aspects of physically 
demanding jobs, such as musculoskeletal load, psychological 
distress and worker control,59 and investigate the potential mech-
anisms of the observed association. To date, most research on 
physical activity has been focused on the leisure-time and trans-
port domains. An improved understanding of occupational and 
domestic physical activity will help to improve domain-specific 
evidence to better inform physical activity guidelines, particu-
larly within the context of LMIC where a large proportion of 
physical activity is not volitional.

Moreover, as physical activity has been commonly quantified 
by time and intensity only, information pertaining to specific 
types/modes of physical activity is seldom collected or analysed, 
and the non-MVPA components of physical activity guidelines, 
such as muscle-strengthening exercise and balance training, are 
less studied.31 Recent research suggests potential differences in 
health benefits by type of activity.61–63 Future research should 
aim to understand the role of various types of physical activity 
on specific physical and mental health outcomes to better inform 
physical activity recommendations and strategies specific to 
population subgroups. For example, the PAGAC specifically 
recommended more research on the effects of balance training 
and mind–body exercise on brain health, physical functions and 
the management of chronic conditions.7

Physical activity across all stages in life and among those 
with and without chronic conditions
To date, the bulk of evidence on physical activity and health 
is primarily based on studies among apparently healthy adults. 
Although physical activity-related NCDs are usually manifest 
in adulthood, risk factors, such as adiposity in childhood, are 
known to negatively affect health in adults.64 Therefore, it is 
important to better understand the role various aspects of phys-
ical activity play in adiposity, cardiometabolic, bone and mental 
health in childhood, adolescence and the transition into adult-
hood, during which a dramatic decline in physical activity is 
often observed.65

Physical activity is also considered critical to healthy 
ageing, not only in terms of preventing NCDs and premature 
mortality, but also in terms of preventing functional and cogni-
tive declines,66 promoting independent mobility and quality of 

life.67 68 The PAGAC recommended more research among the 
older population, particularly regarding multiple components of 
physical activity among older adults with and without a chronic 
condition.

Around the world, a large proportion of the population lives 
with a chronic condition and this proportion increases dramat-
ically with age.69 For example, in the USA, around half of the 
population lives with multiple chronic conditions (80% among 
those aged 65 years and above).70 Physical activity not only helps 
to prevent or delay the onset of NCDs, but also aids disease 
management, with well-documented evidence for reducing 
depressive symptoms7 71 and managing diabetes,72 coronary 
heart disease73 and some cancers.74 Recently, the Clinical 
Oncology Society of Australia recommended physical activity/
exercise to be incorporated into routine cancer care.75 Better 
evidence is still needed on the therapeutic effect of physical 
activity among people with various conditions, such as cognitive 
and mental disorders, musculoskeletal problems, specific inju-
ries and disabilities. Future research should particularly focus 
on comparing the effectiveness of different durations, intensities 
and types of physical activity as the modality for people living 
with chronic conditions and disabilities.

The interaction between physical activity and other lifestyle 
risk factors
Lifestyle risk factors rarely exist in isolation and may have syner-
gistic effects on health outcomes.76 Physical activity may be 
closely linked to sedentary behaviour (ie, sitting), sleep, diet and 
adiposity. Emerging evidence suggests that MVPA could offset 
the health risk associated with excessive time spent in sedentary 
behaviours77 78; future studies should continue to elucidate both 
independent and joint effects of physical activity and sedentary 
behaviour on multiple health outcomes. Novel methodologies 
that take into account the inter-relationships between physical 
activity and sedentary behaviour and the finite nature of time, 
such as isotemporal substitution79 and compositional data anal-
ysis,80 are emerging techniques to consider. Understanding the 
interactions between physical activity and sedentary behaviour is 
essential to determining whether the observed health effects of 
sedentary behaviour on health are truly independent of MVPA,81 
and the amount and intensity of MVPA needed to offset the 
risk of sedentary behaviour, which, therefore, informs prior-
itisation of public health resources. Similarly, physical activity 
may interact with diet, sleep and other health behaviours on the 
causal pathways to adiposity and chronic conditions, but the 
current understanding of such interactions is limited and should 
be improved by future research.

effect modification by sociodemographic characteristics
An overarching research gap cited throughout the PAGAC 
committee report is a lack of knowledge about whether socio-
demographic characteristics, such as age, sex, race/ethnicity 
and socioeconomic status, modify the health effects of physical 
activity and sedentary behaviour. To date, most evidence on phys-
ical activity and sedentary behaviour has been built on studies of 
predominantly Caucasian populations from high-income coun-
tries. Limited data indicate benefits of physical activity across 
many populations,82 suggesting a promising but incomplete 
evidence base for implementing guidelines and promoting phys-
ical activity in all populations. However, to improve the current 
evidence, more empirical data from non-Caucasian populations 
and LMIC are needed as these populations may bear higher 
disease burdens83 or experience different disease patterns.84 This 
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Figure 1 Recommendations for future physical activity research. LMIC, low-income and middle-income countries PA, physical activity.

identified research gap reinforces the importance of diversity 
and equity in scientific research and the need for quality research 
from LMIC, where people bear the majority of the global disease 
burden associated with physical inactivity.4

InTeRvenTIons, PRogRAmmes And PolICIes
The 2012 Lancet series identified a dearth of physical activity 
intervention studies from LMIC.85 The 2016 Lancet series iden-
tified more interventions from LMIC,9 including social support 
interventions and physical activity classes in community settings, 
school-based interventions and community-wide programmes. 
An updated literature search since 2016 (till March 2019) 
revealed a continued growth in intervention studies to increase 
physical activity levels in LMIC, exemplified by at least 68 
studies from Brazil, Chile, Colombia, China and Jordan (online 
supplementary appendix 4–6).

Further, in addition to documenting the health benefits 
associated with physical activity, the 2018 PAGAC committee 
report also included a comprehensive review of physical activity 
promotion strategies, which identified several interventions with 
demonstrated effectiveness.86 These interventions spanned indi-
vidual, community, communication, physical environment and 
policy levels. Since 2016, the Community Preventive Services 
Task Force (CPSTF) has updated a few recommendations for 
community-level physical activity interventions. Specifically, 
based on recent systematic reviews,87 88 the CPSTF has consid-
ered that there is sufficient evidence to recommend family-based 
interventions for increasing physical activity levels among 

children89 and activity monitor interventions for increasing 
physical activity among adults who are overweight and obese.90 
Furthermore, the CPSTF recommends interventions to promote 
active travel to school (eg, the Safe Routes to School Programs 
in the USA)91 and combining transportation system interventions 
with land use and environmental design interventions.92 It is 
important to note that all studies that informed these four newly 
updated recommendations are from high-income countries.

Overall, despite the growing number of physical activity inter-
ventions, most published studies continue to focus on individual 
approaches to behavioural change, and much less research is dedi-
cated to ‘upstream’ approaches, such as environmental and policy 
interventions. It has been well-acknowledged that individual 
behaviours are the result of multilevel influences, with environ-
mental modifications more likely to generate far-reaching, sustain-
able behavioural change.93 Based on comprehensive synthesis of 
empirical evidence, the Lancet physical activity series has advo-
cated for prioritising environmental over individual approaches 
for physical activity promotion, and that ‘mega-trends’, such as 
important economic, societal, environmental and policy changes, 
have profound impacts on population health and offer oppor-
tunities for mobilising populations for positive changes.94 These 
approaches are in line with GAPPA’s policy recommendations.8 
As a working group, we have also recommended the evaluation 
of scaled-up physical activity interventions through multisec-
toral, multidisciplinary responses,43 such as Academia da Saúde95 
and Academia das Cidades.96 Since our call for action, there has 
been some promising progress in the field with more at-scale 
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What is already known

 ► The research field of physical activity has been expanding. 
Progress has been observed in global physical activity 
surveillance, research on the health consequences, 
and correlates and determinants of physical inactivity, 
interventions, translation and policy.

 ► The Lancet physical activity series, published in 2012 and 
2016, include comprehensive global analysis on physical 
activity and have generated far-reach impacts in terms of 
citations, media coverage and global advocacy.

 ► Other major recent developments, such as the 2018 Physical 
Activity Guidelines for Americans and WHO Global Action 
Plan for Physical Activity, provide key scientific evidence and 
policy direction for physical activity promotion.

What are the new findings

 ► Surveillance: more and more countries collect physical activity 
surveillance data. Future surveillance should expand the use 
of device-based measures in combination with self-report and 
incorporate policy indicators.

 ► Correlates and determinants: research continues to be 
dominated by cross-sectional studies without explicit links 
to informing interventions. Future research should focus on 
macrolevel determinants, examine behavioural mechanisms 
and align knowledge generation with informing action.

 ► Health outcomes: knowledge has accumulated on a 
broadening range of health outcomes. Future research should 
continue to understand the ‘optimal dose’ of physical activity 
and build evidence on effects of domain, type, intensity and 
components of physical activity on various health outcomes 
across different life stages.

 ► Interventions, programmes and policy: most published studies 
continue to focus on individual approaches to behavioural 
change. Future endeavour should prioritise implementing 
evidence-based interventions, incorporate practice-based 
opportunities and experiences, work across disciplines and 
sectors, scale-up impacts and make translation a research 
priority.

 ► Across all areas, we recommend that physical activity 
research should be based on improved measurement and 
interdisciplinary and cross-sectoral collaboration, apply a 
global perspective and principles of inclusiveness and equity, 
and focus on research translation for real-world impact.

interventions evaluated,97–100 and new frameworks for evaluation 
and implementation proposed.101

The mismatch between research priorities and current 
research practice may be partially caused by the funding and 
academic reward systems. The research agenda has been largely 
driven by what can be measured and changed easily, rather than 
what should be measured and changed for population health. 
Funding bodies tend to be risk-averse and inflexible in terms of 
budgets and timelines, which poses challenges to comprehensive 
community-wide programmes and environmental interventions, 
where multiple sectors need to be engaged and researchers do 
not have full control over the progress and timing of the inter-
ventions.102 103 However, there are some promising examples of 
research funding specifically targeting evaluations of naturally 
occurring policies and programmes (eg, National Institutes of 
Health obesity policy Requests for Applications/RFA). Further-
more, community-wide, multilevel, cross-sectoral interventions 
are complex in nature, and difficult and time-consuming to 
implement and evaluate (eg, timing and other logistic challenges, 
disentangling effects of components when evaluating multicom-
ponent interventions), and possibly less ‘efficient’ in terms of 
opportunities for traditional academic outputs. Therefore, 
researchers may be disincentivised to pursue intervention studies 
that may truly make a difference in the long term.

Future physical activity interventions and programmes should 
move away from repeating what is already known and from 
adopting strategies that are less likely to lead to sustainable 
population-level behaviour change. Instead, researchers should 
prioritise implementing evidence-based interventions, such as 
the seven best investments for physical activity,104 incorporating 
practice-based opportunities and experiences, applying effective 
strategies for risk communication and evidence dissemination, 
working across disciplines and sectors to scale-up impacts,43 
and understanding the determinants of and variability in popu-
lation-level uptake of physical activity promotion strategies. 
Translation should be made a research priority and be included 
in every aspect of research from design to evaluation. Economic 
evaluation105 106 and co-benefit analysis107 should be encour-
aged as a standard practice to facilitate decision-making in a 
resource-constrained world. Finally, more research should be 
conducted among inactive and vulnerable population subgroups, 
such as those with disabilities, to ensure equity and inclusiveness 
in physical activity promotion.

summARy
In this article, we summarised the lessons we learnt from the 2012 
and 2016 Lancet physical activity series and other major develop-
ments on various aspects of physical activity research. We identi-
fied knowledge gaps and provided suggestions for future research 
based on literature reviews, expert consultation and panel discus-
sion. The lessons we shared are by no means comprehensive, but 
we hope that they contribute to moving the field forward towards 
achieving population-level impact globally.

In the last few decades, the field of physical activity research 
has grown exponentially in all areas, with health outcome 
research being at a more developed stage than others.6 All areas: 
surveillance and trends, correlates and determinants, health 
outcomes, interventions and policies, interconnect, building 
on each other to provide a complete picture to understand and 
tackle the pandemic of physical inactivity. We have summarised 
the lessons we have learnt from the development of each area 
in figure 1. Some lessons and suggestions are shared across the 
areas and may be considered as part of the ‘roadmap’ for future 

research in the field of physical activity. We consider improve-
ments in measurement as the foundation for all areas of phys-
ical activity research. We advocate for an ‘upstream’ public 
health approach to extend research from describing problems to 
providing solutions, and to connect knowledge generation with 
research translation. Physical inactivity is a ‘wicked problem’108 
that requires a systems-based approach instead of a single quick 
fix.8 Researchers and stakeholders need to work across disci-
plines and sectors to co-design research and co-create solutions. 
Although each jurisdiction faces unique situations, a global 
perspective to understand and modify the macrolevel drivers of 
the pandemic and a focus on LMIC and disadvantaged popula-
tions are essential to ensure that every individual and population 
has the opportunity and right to move in a supportive and safe 
environment and reap the benefits of physical activity.
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