POWER: Unlocking the potential of wearables for population health research in low resource settings.
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Background
Globally, health-related research capacity and production, including in the interconnected fields of physical activity and environmental epidemiology, is disproportionately skewed towards high-income countries [1–4]. The dearth of evidence from low- and middle-income countries (LMICs), and other low resource settings, spans the spectrum of population surveillance, etiological research, intervention development and implementation, and policy research. These disparities hinder development of locally relevant policy and interventions, and clinical and public health guidelines, further perpetuating inequality in evidence and capacity. In this context, we position wearable technologies as transformative mechanisms set to reshape environmental and behavioural surveillance and epidemiology, where dedicated action is required to avoid widening established inequalities in research. In this editorial, we discuss the current landscape regarding use of wearables in physical activity and environmental research, highlight key considerations for their use in low-resource settings, and introduce a new academic network established to advance the collection of wearables-based data in these settings.

Use of wearables in physical activity and environmental epidemiology and surveillance
The use of wearables, defined for the purposes of this commentary as a device worn on the body or attached to clothing with embedded sensors for personal or environmental assessment, has grown substantially in recent years. This includes deployment of research-grade devices in large-scale, epidemiological studies and the harnessing of data from consumer devices [5–7]. For behavioural assessment (including physical activity), wearables are typically superior to self- or proxy-report in terms of validity, reproducibility and data resolution [8]. Relatedly, wearables are superior to ground-based monitoring stations for the assessment of individual-level, time-varying environmental exposures, such as air pollutants [7]. However, wearables require greater initial investment and are comparatively more burdensome to implement than self-report tools or ground-based monitoring and require appropriate infrastructure (including personnel and training) for data handling and processing. These factors, and others, serve as barriers to the use of wearables for practitioners and researchers working in low-resource settings [5]. Without appropriate action, the implementation of wearables across population health research and policy settings is unlikely to be distributed equally. 

Recent efforts to characterise the physical activity epidemiology and surveillance landscape have highlighted stark geographic, social and economic disparities in the use of wearables [9–11]. In Figure 1, we have mapped the location (country) of studies listed in the Global Physical Activity Data Set Catalogue (GPAD; a web-based, open-source resource that maps worldwide studies containing accelerometer-measured physical activity and cardiometabolic health markers in adults) [9] and, separately, those countries that have conducted device-based physical activity surveillance [10], overlaying this onto Human Development Index (HDI) scores for each country. Strikingly, none of the GPAD-listed studies or surveillance systems were located in countries with a low or medium HDI score. These geographic disparities in physical activity research location have been described previously [12], and both reflect and reinforce related disparities in research capacity, policy development and implementation [3,13]. Geographic disparities in research were also highlighted in the development of the World Health Organization’s (WHO) 2020 global physical activity guidelines, which noted that evidence on the associations between physical activity and morbidity/mortality originates almost exclusively from high-income countries [14]. There is a clear risk that existing research findings may not apply to LMICs or other low resource settings, due to differences in occupational and recreational activity patterns, as well as varying genetic, social and environmental contexts [14]. Considering a likely move towards device-based public health guidelines and surveillance in the near future, there is significant risk that these inequalities will be exacerbated further. 

Studies in Kenya and Burkina Faso have demonstrated feasibility of integrating ground-based environmental monitoring with wearables data for both environmental and behaviour assessment, providing insights into acute behavioural and physiological responses to weather-related exposures, some of which were sex-specific [15,16]. Other social and contextual factors, including gender roles, economic scarcity, neighbourhood safety, fuel use and seasonal variation, should also be acknowledged as upstream determinants of behavioural and environmental exposure, relevant to understanding their combined influence on health and the design of context-specific interventions. Deployment of wearables for environmental assessment at scale, however, remains limited and previous studies have reported technical and administrative challenges that resulted in substantial missing data [15,16]. Further work to address these issues, and others, will be necessary to support the embedding of wearables to assess environmental factors and physical behaviours in large epidemiological studies and population surveillance. 

Challenges and solutions for using wearables in low resource settings
Here, we highlight important considerations for the use of wearables in low resource settings, including issues related to finance, infrastructure, personnel, and data handling and processing, informed by previous research [17,18] and our recent network building event. These points are discussed briefly below and presented in Table 1, accompanied by some proposed solutions. 

A foundational challenge lies in the low priority status afforded to physical behaviour-related research and a limited pool of aligned funding schemes in low-resource settings, hindering research capacity building. Against this backdrop, device costs remain relatively high, requiring significant initial investment. Infrastructure-related considerations include the availability of electricity or internet connectivity which may be limited or intermittent, particularly in rural areas. In a pilot study to integrate device-based physical activity assessment into the WHO’s STEPwise approach to surveillance (STEPS) programme in Malawi, limited internet connectivity restricted field team communication and data management procedures [19]. Movement of devices between and within countries requires knowledge of local import/export policies and conveyance systems, particularly when transporting devices containing lithium batteries that are subject to specific regulations. Low-capacity or non-existent postal services hinder device transportation and preclude postal distribution (and return) of devices to participants, necessitating more costly and labour-intensive deployment ‘in-person’, as used in the Pelotas (Brazil) cohorts and elsewhere [18,19]. Deployment of wearables at scale requires extensive training of personnel across a range of skills, appropriately navigating linguistic and technical considerations. Fieldwork challenges include the initialisation of devices and download and processing of data with limited computer infrastructure or cloud-based storage. Data governance practices should uphold strict ethical standards (including data ownership and usage) and comply with local legislation, which may differ between countries. 

POWER: a POpulation health WEaRables network for low-resource settings
POWER was established to advocate for and facilitate the use of wearable devices in population health research and surveillance in low-resource settings, with particular focus on behavioural and environmental assessment. Through our inaugural network building event (in October 2025), attended by 13 founding members from 7 countries including Brazil, Thailand and South Africa, we established four primary areas of activity:
1. Leadership development – To support emerging leaders from low-resource settings to use wearable technologies for health research.
2. Data quality – To enable the collection and harmonisation of data across diverse low-resource settings, ensuring validity and contextual relevance.
3. Knowledge sharing – To facilitate the exchange of knowledge between members and their networks and provide training resources. 
4. Building partnerships – Establish and maintain partnerships to ensure sustainable impact on research, policy and practice.

Dedicated activities aligned to each of these objectives are in progress and include the formation of new collaborative partnerships, device loan and provision of training for pilot data collection and the embedding of wearables within a large existing cohort. Further networking events are planned to expand and diversify network membership and identify priority areas for network activity. We welcome expressions of interest from researchers and practitioners with a shared interest in this topic, particularly those operating in LMICs, and are keen to explore opportunities for collaboration to strengthen the network (contact via https://power-wearables.org/).

Conclusion
Wearable devices for behavioural and environmental assessment are an emerging technology that will drive significant advances in population health research, policy and practice. Urgent action is needed to break down the financial, structural and logistical barriers to the use of wearables in low-resource settings, ensuring that the historical inequities in evidence generation are not perpetuated. The POWER network speaks directly to this need. With this editorial we issue a call to action to researchers, practitioners, policymakers, device-manufacturers and funders to engage with POWER and support the movement to more equitable wearables-based evidence generation.
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Table 1. Summary of potential challenges and solutions to the deployment of wearbles in low resource settings.
	Domain
	Challenges
	Potential solutions

	Financial
	Low priority status of behavioural research due to competing national health issues

Lack of dedicated funding schemes

High cost of devices
	Scale-up advocacy work, including cross-sector partnerships, to raise the profile of behavioural research amongst policymakers and funders.

Support network building to access global research funds.

Support research and development of devices tailored to low-resource contexts, acknowledging cost, feasibility and usability, in partnership with device manufacturers where appropriate.

Expand use of private-public institution partnerships and other ‘non-traditional’ funding models.


	Infrastructure
	Lack of or intermittent electricity supply

Lack of, intermittent or low speed internet connectivity

Complex import/export policies and associated costs

Limited conveyance/postal systems

Limited computer infrastructure and cloud-based storage

	Formulate study protocols that are flexible to intermittent electrical and internet supply, incorporating use of rechargeable power banks and offline-software solutions.

Develop storage and power-supply ‘back-up’ solutions during study conception.

Facilitate resource development and knowledge sharing for study design and administration.

Build cross-sector partnerships to navigate customs technicalities and transportation issues.


	Personnel
	Staff recruitment and retention

Provision of training at scale

Participant perceptions of science/surveillance
	Build partnerships and co-funding arrangements to support permanent staff appointments or extended (>3y) fixed-term positions. 


	
	
	Development and dissemination of remote and recorded training resources.


	
	
	Conduct community outreach / patient and public involvement and engagement events to identify priorities and concerns.

Conduct pilot testing to identify personal, social and environmental impedients to wearables data collection, and refine protocols accordingly.

	
	
	

	Data handling and processing
	Device initialisation and download at scale

Development and maintenance of ethical and secure data storage and usage practices across jurisdictions.  
	Develop flexible, field-ready approaches to device initialisation and download that are not dependent on electricity/internet connectivity.

Incorporate data quality checks and redeployment procedures into study protocols.

Facilitate resource development and knowledge sharing for offline storage and processing of large wearable datasets.

Establish multi-disciplinary teams, comprising expertise in data management/processing, ethical practice and local data governance regulations. 

	
	
	



Figure Legend

Figure 1. Global distribution of use of wearable devices for physical activity assessment in research and surveillance. Countries are color-coded according to the United Nation’s Human Development Index, a composite measure of health (life expectancy at birth), education (years of schooling) and income (gross national income per capita), ranging from 0-1, with categories defined as low (≤0.549), medium (0.550-0.699), high/very high (>0.700): (https://hdr.undp.org/data-center/human-development-index#/indicies/HDI. 
HDI, Human Development Index; GPAD, Global Physical Activity Data Set Catalogue. 
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