Supplemental Materials

Title:
Satellite Monitoring for Air Quality and Public Health Research in Africa: A Scoping Review.
Authors
Caitlin Gould1, Meryl Jagarnath1

Affiliations: 
1Divison of Environmental Health, School of Public Health, Faculty of Health Sciences, University of Cape Town, Cape Town, South Africa 

Contents
Table S1. Search strategies employed in the scoping review	2
Table S2. Data Extraction Sheet	6
Table S3 Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist	8
S4 List of Included Studies	10
Table S5: Characteristics of included studies	13


[bookmark: _Toc196605036]






[bookmark: _Toc236989065]Table S1. Search strategies employed in the scoping review
	Web of Science
	#5 AND #4 AND #3 AND #2 AND #1 and Preprint Citation Index (Exclude – Database) and Web of Science Core Collection (Database) and English (Languages) and 2024 (Exclude – Publication Years)

(Africa OR African OR Algeria OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR "Cabo Verde" OR Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR "Central African Republic" OR Chad OR Comoros OR Congo OR "Cote d'Ivoire" OR "Democratic Republic of Congo" OR Djibouti OR Egypt OR Eritrea OR eSwatini OR Ethiopia OR Gabon OR Gambia OR Ghana OR Guinea OR Guinea- Bissau OR "Ivory Coast" OR Jamahiriya OR Kenya OR Lesotho OR Liberia OR Libya OR Madagascar OR Malawi OR Mali OR Mauritania OR Mauritius OR Mayotte OR Morocco OR Mozambique OR Namibia OR Niger OR Nigeria OR Principe OR Reunion OR Rwanda OR "Saint Helena" OR "Sao Tome" OR Senegal OR Seychelles OR "Sierra Leone" OR Somalia OR "St Helena" OR Sudan OR Swaziland OR Tanzania OR Togo OR Tunisia OR Uganda OR "Western Sahara" OR Zaire OR Zambia OR Zimbabwe) (Topic) and Preprint Citation Index (Exclude – Database)

Exposure assessment OR health impact assessment OR epidemiology OR epidemiological studies OR "burden of disease" OR BOD OR environmental justice OR Health research OR health effects OR human health OR public health OR health impacts OR mortality burden OR morbidity OR non-communicable disease OR NCD (Topic) and Preprint Citation Index (Exclude – Database)

(Air pollution OR ambient air quality OR ambient air pollution OR air quality OR air pollution levels OR air quality management OR air quality regulation OR air quality trends OR emissions OR emission inventories AND Wildfires OR dust storms OR dust OR prescribed burns OR plumes OR extreme pollution events OR biogenic emissions OR biomass burning OR climate change OR human-induced warming OR global warming OR extreme weather events) (Topic) and Preprint Citation Index (Exclude – Database)

(Nitrogen dioxide OR Pollutants OR air pollutants OR particulate matter OR fine particles OR PM OR PM2.5 OR PM10 OR NO2 OR Sulphur dioxide OR SO2 OR Ozone OR O3 OR VOCs OR volatile organic compounds OR Carbon monoxide OR CO OR PM2.5 exposure OR aerosols) (Topic) and Preprint Citation Index (Exclude – Database)
(Satellite imagery OR Satellite remote sensing OR satellite remote sensing monitoring OR satellite air quality monitoring OR satellite monitoring OR satellite retrievals OR satellite data OR satellite sensors OR satellite data OR satellite data products OR satellite observations OR satellite AOD OR AOD OR aerosol optical depth OR earth observation OR EO OR geospatial data) (Topic) and Preprint Citation Index (Exclude – Database)

	Scopus:

	( TITLE-ABS-KEY ( ( africa OR african OR algeria OR angola OR benin OR botswana OR "Burkina Faso" OR burundi OR "Cabo Verde" OR cameroon OR cameroun OR "Canary Islands" OR "Cape Verde" OR "Central African Republic" OR chad OR comoros OR congo OR "Cote d'Ivoire" OR "Democratic Republic of Congo" OR djibouti OR egypt OR eritrea OR eswatini OR ethiopia OR gabon OR gambia OR ghana OR guinea OR guinea- AND bissau OR "Ivory Coast" OR jamahiriya OR kenya OR lesotho OR liberia OR libya OR madagascar OR malawi OR mali OR mauritania OR mauritius OR mayotte OR morocco OR mozambique OR namibia OR niger OR nigeria OR principe OR reunion OR rwanda OR "Saint Helena" OR "Sao Tome" OR senegal OR seychelles OR "Sierra Leone" OR somalia OR "St Helena" OR sudan OR swaziland OR tanzania OR togo OR tunisia OR uganda OR "Western Sahara" OR zaire OR zambia OR zimbabwe ) ) ) AND ( TITLE-ABS-KEY ( ( "nitrogen dioxide" OR pollutant* OR "air pollutant*" OR "particulate matter" OR "fine particle*" OR pm OR pm2.5 OR pm10 OR no2 OR "Sulphur dioxide" OR so2 OR ozone OR o3 OR vocs OR "volatile organic compound*" OR "Carbon monoxide" OR co OR "PM2.5 exposure" OR aerosol* ) ) ) AND ( TITLE-ABS-KEY ( ( "Air pollution" OR "ambient air quality" OR "ambient air pollution" OR "air quality" OR "air pollution levels" OR "air quality management" OR "air quality regulation*" OR "air quality trend*" OR emission* OR "emission inventor*" OR wildfire* OR "dust storm*" OR dust OR "prescribed burns" OR plume* OR "extreme pollution event*" OR "biogenic emission*" OR "biomass burning" OR "climate change" OR "human-induced warming" OR "global warming" OR "extreme weather event*" OR "air quality indicator*" OR "air quality index" OR aqi OR "air quality health index" OR aqhi ) ) ) AND ( TITLE-ABS-KEY ( ( "Exposure assessment" OR "health impact assessment" OR epidemiology OR "epidemiological stud*" OR "burden of disease" OR bod OR "environmental justice" OR "Health research" OR "health effect*" OR "human health" OR "public health" OR "health impact*" OR "mortality burden" OR morbidity OR "non-communicable disease*" OR ncd ) ) ) AND ( TITLE-ABS-KEY ( ( "Satellite imagery" OR "Satellite remote sensing" OR "satellite remote sensing monitoring" OR "satellite air quality monitoring" OR "satellite monitoring" OR "satellite retrieval*" OR "satellite data" OR "satellite sensor*" OR "satellite data" OR "satellite data products" OR "satellite observations" OR "satellite AOD" OR aod OR "aerosol optical depth" OR "earth observation" OR eo OR "geospatial data" ) ) ) AND PUBYEAR > 2013 AND PUBYEAR < 2024 AND ( LIMIT-TO ( LANGUAGE , "English" ) )


	PubMed

	Search: ((((Satellite imagery[Text Word] OR Satellite remote sensing[Text Word] OR satellite remote sensing monitoring[Text Word] OR satellite air quality monitoring[Text Word] OR satellite monitoring[Text Word] OR satellite retrievals[Text Word] OR satellite data[Text Word] OR satellite sensors[Text Word] OR satellite data[Text Word] OR satellite data products[Text Word] OR satellite observations[Text Word] OR satellite AOD[Text Word] OR AOD[Text Word] OR aerosol optical depth[Text Word] OR earth observation[Text Word] OR EO[Text Word] OR geospatial data[Text Word] OR "Satellite Imagery"[Mesh]) AND (Nitrogen dioxide[Text Word] OR Pollutants[Text Word] OR air pollutants[Text Word] OR particulate matter[Text Word] OR fine particles[Text Word] OR PM[Text Word] OR PM2.5[Text Word] OR PM10[Text Word] OR NO2[Text Word] OR Sulphur dioxide[Text Word] OR SO2[Text Word] OR Ozone[Text Word] OR O3[Text Word] OR VOCs[Text Word] OR volatile organic compounds[Text Word] OR Carbon monoxide[Text Word] OR CO[Text Word] OR PM2.5 exposure[Text Word] OR aerosols[Text Word] OR "Aerosols"[Mesh] OR "Carbon Monoxide"[Mesh] OR "Volatile Organic Compounds"[Mesh] OR "Ozone"[Mesh] OR "Sulfur Dioxide"[Mesh] OR "Air Pollutants"[Mesh] OR "Particulate Matter"[Mesh] OR "Nitrogen Dioxide"[Mesh])) AND (Air pollution[Text Word] OR ambient air quality[Text Word] OR ambient air pollution[Text Word] OR air quality[Text Word] OR air pollution levels[Text Word] OR air quality management[Text Word] OR air quality regulation[Text Word] OR air quality trends[Text Word] OR emissions[Text Word] OR emission inventories[Text Word] OR Wildfires[Text Word] OR dust storms[Text Word] OR dust[Text Word] OR prescribed burns[Text Word] OR plumes[Text Word] OR extreme pollution events[Text Word] OR biogenic emissions[Text Word] OR biomass burning[Text Word] OR climate change[Text Word] OR human-induced warming[Text Word] OR global warming[Text Word] OR extreme weather events[Text Word] OR air quality indicators[Text Word] OR air quality index[Text Word] OR AQI[Text Word] OR air quality health index[Text Word] OR AQHI[Text Word] OR "Biomass"[Mesh] OR "Wildfires"[Mesh] OR "Vehicle Emissions"[Mesh] OR "Traffic-Related Pollution"[Mesh] OR "Dust"[Mesh] OR "Air Pollution"[Mesh] OR "Open Waste Burning"[Mesh])) AND (Exposure assessment[Text Word] OR health impact assessment[Text Word] OR epidemiology[Text Word] OR epidemiological studies[Text Word] OR "burden of disease"[Text Word] OR BOD[Text Word] OR environmental justice[Text Word] OR Health research[Text Word] OR health effects[Text Word] OR human health[Text Word] OR public health[Text Word] OR health impacts[Text Word] OR mortality burden[Text Word] OR morbidity[Text Word] OR non-communicable disease[Text Word] OR NCD[Text Word] OR "Health Impact Assessment"[Mesh] OR "Global Burden of Disease"[Mesh] OR "Risk Assessment"[Mesh] OR "Noncommunicable Diseases"[Mesh] OR "Epidemiology"[Mesh] OR "Morbidity"[Mesh] OR "Environmental Justice"[Mesh] OR "Environment and Public Health"[Mesh])) AND (Africa [MeSH] OR Africa OR African OR Algeria OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR "Cabo Verde" OR Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR "Central African Republic" OR Chad OR Comoros OR Congo OR "Cote d'Ivoire" OR "Democratic Republic of Congo" OR Djibouti OR Egypt OR Eritrea OR eSwatini OR Ethiopia OR Gabon OR Gambia OR Ghana OR Guinea OR Guinea- Bissau OR "Ivory Coast" OR Jamahiriya OR Kenya OR Lesotho OR Liberia OR Libya OR Madagascar OR Malawi OR Mali OR Mauritania OR Mauritius OR Mayotte OR Morocco OR Mozambique OR Namibia OR Niger OR Nigeria OR Principe OR Reunion OR Rwanda OR "Saint Helena" OR "Sao Tome" OR Senegal OR Seychelles OR "Sierra Leone" OR Somalia OR "St Helena" OR Sudan OR Swaziland OR Tanzania OR Togo OR Tunisia OR Uganda OR "Western Sahara" OR Zaire OR Zambia OR Zimbabwe) Filters: English, from 2002 - 2023


	EBSCOhost

	S1 AND S2 AND S3 AND S4 AND S5 
Limiters - Publication Date: 20120101-20231231
Expanders - Apply equivalent subjects
Narrow by Language: - english
Search modes – Proximity
Africa OR African OR Algeria OR Angola OR Benin OR Botswana OR "Burkina Faso" OR Burundi OR "Cabo Verde" OR Cameroon OR Cameroun OR "Canary Islands" OR "Cape Verde" OR "Central African Republic" OR Chad OR Comoros OR Congo OR "Cote d'Ivoire" OR "Democratic Republic of Congo" OR Djibouti OR Egypt OR Eritrea OR eSwatini OR Ethiopia OR Gabon OR Gambia OR Ghana OR Guinea OR Guinea- Bissau OR "Ivory Coast" OR Jamahiriya OR Kenya OR Lesotho OR Liberia OR Libya OR Madagascar OR Malawi OR Mali OR Maurit 

Exposure assessment OR health impact assessment OR epidemiology OR epidemiological studies OR "burden of disease" OR BOD OR environmental justice OR Health research OR health effects OR human health OR public health OR health impacts OR mortality burden OR morbidity OR non-communicable disease OR NCD 

Air pollution OR ambient air quality OR ambient air pollution OR air quality OR air pollution levels OR air quality management OR air quality regulation OR air quality trends OR emissions OR emission inventories OR Wildfires OR dust storms OR dust OR prescribed burns OR plumes OR extreme pollution events OR biogenic emissions OR biomass burning OR climate change OR human-induced warming OR global warming OR extreme weather events OR air quality indicators OR air quality index OR AQI OR air quali 

nitrogen dioxide OR Pollutants OR air pollutants OR particulate matter OR fine particles OR PM OR PM2.5 OR PM10 OR NO2 OR Sulphur dioxide OR SO2 OR Ozone OR O3 OR VOCs OR volatile organic compounds OR Carbon monoxide OR CO OR PM2.5 exposure OR aerosols 

	Environmental Science:

	noft(africa OR african OR algeria OR angola OR benin OR botswana OR "Burkina Faso" OR burundi OR "Cabo Verde" OR cameroon OR cameroun OR "Canary Islands" OR "Cape Verde" OR "Central African Republic" OR chad OR comoros OR congo OR "Cote d'Ivoire" OR "Democratic Republic of Congo" OR djibouti OR egypt OR eritrea OR eswatini OR ethiopia OR gabon OR gambia OR ghana OR guinea OR guinea- AND bissau OR "Ivory Coast" OR jamahiriya OR kenya OR lesotho OR liberia OR libya OR madagascar OR malawi OR mali OR mauritania OR mauritius OR mayotte OR morocco OR mozambique OR namibia OR niger OR nigeria OR principe OR reunion OR rwanda OR "Saint Helena" OR "Sao Tome" OR senegal OR seychelles OR "Sierra Leone" OR somalia OR "St Helena" OR sudan OR swaziland OR tanzania OR togo OR tunisia OR uganda OR "Western Sahara" OR zaire OR zambia OR zimbabwe)

noft("Exposure assessment" OR "health impact assessment" OR epidemiology OR "epidemiological stud*" OR "burden of disease" OR bod OR "environmental justice" OR "Health research" OR "health effect*" OR "human health" OR "public health" OR "health impact*" OR "mortality burden" OR morbidity OR "non-communicable disease*" OR ncd )

noft("Air pollution" OR "ambient air quality" OR "ambient air pollution" OR "air quality" OR "air pollution levels" OR "air quality management" OR "air quality regulation*" OR "air quality trend*" OR emission* OR "emission inventor*" OR wildfire* OR "dust storm*" OR dust OR "prescribed burns" OR plume* OR "extreme pollution event*" OR "biogenic emission*" OR "biomass burning" OR "climate change" OR "human-induced warming" OR "global warming" OR "extreme weather event*" OR "air quality indicator*" OR "air quality index" OR aqi OR "air quality health index" OR aqhi )

noft( "nitrogen dioxide" OR pollutant* OR "air pollutant*" OR "particulate matter" OR "fine particle*" OR pm OR pm2.5 OR pm10 OR no2 OR "Sulphur dioxide" OR so2 OR ozone OR o3 OR vocs OR "volatile organic compound*" OR "Carbon monoxide" OR co OR "PM2.5 exposure" OR aerosol* )

noft( "Satellite imagery" OR "Satellite remote sensing" OR "satellite remote sensing monitoring" OR "satellite air quality monitoring" OR "satellite monitoring" OR "satellite retrieval*" OR "satellite data" OR "satellite sensor*" OR "satellite data" OR "satellite data products" OR "satellite observations" OR "satellite AOD" OR aod OR "aerosol optical depth" OR "earth observation" OR eo OR "geospatial data" )
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	Category
	Description

	General study information
	Title
	Full title of the study

	
	Author
	Names and institutions of the study authors

	
	Year of publication
	The year the study was published

	
	Journal / Publication source
	Name of journal or source of publication

	
	Funding source
	Source of funding or sponsoring organization (if available).

	
	Origin of study
	 Specific country and or place name within Africa where the study was conducted or data was focused.

	
	Geographic context
	Geographic characteristics of the area e.g. rural, urban, industrial area, and/or low-income setting

	
	Type of publication
	Primary, conference proceeding, report (primary and grey literature)

	
	Aims/purpose of publication
	What the publication is aiming to understand

	Study characteristics
	 Study design
	 Type of study (e.g., cross-sectional, cohort, time-series)

	
	Health outcome(s) studied

	Health impacts examined, such as respiratory diseases, cardiovascular diseases, or mortality

	
	Population studied
	Demographics of the population involved (e.g., age group, sex).

	
	Sample size
	Size of the population or data points analyzed.

	
	Study duration
	Time period of the study or data collection timeframe.

	Satellite Data Products and Sources
	Satellite(s) Used
	Name(s) of the satellite(s) (e.g., Sentinel-5P, MODIS, Landsat).

	
	Data product type
	Specific data product used (e.g., NO₂, PM₂.₅, aerosol optical depth).

	
	Data source
	Source of satellite data (e.g., NASA, ESA).

	
	Spatial resolution
	Spatial resolution of the satellite data (e.g., 1 km², 10 km²).

	
	Frequency of data 
	Frequency of data (e.g., daily, monthly, annual).

	
	Period of data coverage
	Date range covered by the satellite data used in the study.

	Methodological details
	 Air quality measurement techniques
	
Techniques used to measure or estimate air quality (e.g., satellite-only, satellite-ground integration).

	
	
Data processing methods
	
Methods of data processing or calibration (e.g., machine learning, kriging, or spatiotemporal modeling).

	
	
Validation approaches
	 approaches used for ground-truthing or validating satellite data with ground-based measurements.

	
	
Health impact assessment methods
	
Methods used to assess health outcomes (e.g., statistical modeling, risk assessment).

	
	
Exposure assessment methods
	
Approaches to estimate exposure (e.g., individual-level exposure, population-weighted average, disparities in exposure).

	
	
Covariates/ confounders considered
	Other variables or potential confounders accounted for in the analysis (e.g., socioeconomic factors, meteorological conditions).

	Findings and Outcomes
	
Main findings
	 Key findings regarding the relationship between air quality and health.

	
	Air quality levels/ patterns identified
	Summary of identified pollution levels (concentrations), spatial distributions, or seasonal patterns.

	
	Reported health impacts
	Documented health impacts associated with air quality levels.

	
	Public health implications
	Any broader implications or recommendations for public health practice or interventions.

	
	Statistical associations/ strength of relationships
	Quantitative relationships between air quality metrics and health outcomes (e.g., risk ratios, correlations).

	Strengths and limitations
	Strengths of the study
	Aspects of the study that were particularly robust (e.g., high-spatial or temporal resolution data, novel methodology)

	
	Limitations of satellite data use
	Specific limitations noted in using satellite data (e.g., data gaps, resolution constraints)

	
	Limitations in health data
	Challenges or gaps in health data (e.g., limited health outcome data, unavailability of certain population-level data)

	
	Reliability and validity concerns
	Issues affecting the reliability or validity of the findings, especially due to satellite data limitations.

	Policy and best practice recommendations
	Recommendations for Satellite Data Application
	Suggested improvements or best practices for using satellite data in similar contexts.

	
	Policy relevance
	Implications for air quality policy or environmental and public health policy in Africa

	
	Best practices suggested
	Documented best practices for future studies or policy application.

	
	Research gaps identified
	Specific gaps noted for future research on satellite monitoring and health impacts.

	
	Challenges identified
	Any notable challenges (e.g., accessing data, technical limitations).

	
	Future research directions
	Areas of further investigation suggested by the authors.

	
	
	




[bookmark: _Toc236989067]Table S3 Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist
	Section
	Item
	PRISMA-ScR Checklist Item
	Reported on Page #

	TITLE

	Title
	1
	Identify and report as a scoping review.
	1

	ABSTRACT

	Structured summary
	2
	Provide a structured summary that includes (as applicable): background, objectives, eligibility criteria, sources of evidence, charting methods, results, and conclusions that relate to the review questions and objectives.
	1 and 2 

	INTRODUCTION

	Rationale
	3
	Describe the rationale for the review in the context of what is already known. Explain why the review questions/objectives lend themselves to a scoping review approach.
	2,3 and 4

	Objectives
	4
	Provide an explicit statement of the questions and objectives being addressed with reference to their key elements (e.g., population or participants, concepts, and context) or other relevant key elements used to conceptualize the review questions and/or objectives.
	4

	METHODS

	Protocol and registration
	5
	Indicate whether a review protocol exists; state if and where it can be accessed (e.g., a Web address); and if available, provide registration information, including the registration number.
	5

	Eligibility criteria
	6
	Specify characteristics of the sources of evidence used as eligibility criteria (e.g., years considered, language, and publication status), and provide a rationale.
	5 and 6

	Information sources
	7
	Describe all information sources in the search (e.g., databases with dates of coverage and contact with authors to identify additional sources), as well as the date the most recent search was executed.
	5 and 6

	Search
	8
	Present the full electronic search strategy for at least 1 database, including any limits used, such that it could be repeated
	Supplementary materials page 2-6

	Selection of sources of evidence
	9
	State the process for selecting sources of evidence (i.e., screening and eligibility) included in the scoping review
	6  and 7

	Data charting process
	10
	Describe the methods of charting data from the included sources of evidence (e.g., calibrated forms or forms that have been tested by the team before their use, and whether data charting was done independently or in duplicate) and any processes for obtaining and confirming data from investigators.
	7 and supplementary materials page, 13-25

	Data items
	11
	List and define all variables for which data were sought and any assumptions and simplifications made.
	7 and supplementary materials page, 7 and 8

	Critical appraisal of individual sources of evidence
	12
	If done, provide a rationale for conducting a critical appraisal of included sources of evidence; describe the methods used and how this information was used in any data synthesis (if appropriate).
	7

	Synthesis of results
	13
	Describe the methods of handling and summarizing the data that were charted.
	7

	RESULTS

	Selection of sources of evidence
	14
	Give numbers of sources of evidence screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally using a flow diagram.
	7, 8 and 9

	Characteristics of sources of evidence
	15
	For each source of evidence, present characteristics for which data were charted and provide the citations.
	10, 11 and 12

	Critical appraisal within sources of evidence
	16
	If done, present data on critical appraisal of included sources of evidence (see item 12).
	
-

	Results of individual sources of evidence
	17
	For each included source of evidence, present the relevant data that were charted that relate to the review questions and objectives.
	12-16

	Synthesis of results
	18
	Summarize and/or present the charting results as they relate to the review questions and objectives
	17-19

	DISCUSSION

	Summary of evidence
	19
	Summarize the main results (including an overview of concepts, themes, and types of evidence available), link to the review questions and objectives, and consider the relevance to key groups.
	19-29

	Limitations
	20
	Discuss the limitations of the scoping review process
	29-31

	Conclusions
	21
	Provide a general interpretation of the results with respect to the review questions and objectives, as well as potential implications and/or next steps
	31

	FUNDING

	Funding
	22
	Describe sources of funding for the included sources of evidence, as well as sources of funding for the scoping review. Describe the role of the funders of the scoping review.
	34
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	No
	Author and year
	Origin of study
	Study design
	Health outcome(s) studied
	Satellite(s) used
	Data product, instrument and source
	Main findings

	1
	Agier et al 2013
	Niger
	Ecological time-series
	Meningitis incidence 
	Not mentioned
	Satellite: Not mentioned
Product: Aerosol Index product (DUST and DUSTC) 
Instrument: 
1.TOMS
2. OMI 
Source: Not mentioned
	 Dust and seasonal meningitis are more associated compared to other climate variables (wind, humidity and temperature)

	2
	Amegbor et al 2022
	26 SSA
	Cross-sectional 
	Anaemia
	Not mentioned
	Satellite: Not mentioned
Product: Satellite-derived PM₂.₅ estimates                Instrument: Multiple satellite instruments (not explicitly reported; standard ACAG inputs include MODIS, MISR, SeaWiFS, VIIRS, etc)
Source: ACAG (Washington University St Louis) 
	Individual household, neighbourhood and regional socioeconomic factors and PM2.5 exposure were significantly associated with being anaemic (1 μg/m3 increase in cumulative lifetime PM2.5 exposure accounted for 1% increase in being anaemic

	3
	Amegbor 2022 
	28 SSA countries
	Cross-sectional
	Anaemia prevalence
	Not mentioned
	Satellite: Not mentioned
Product: Satellite-derived PM₂.₅ estimates (retrieved from AOD or other satellite-based retrieval algorithms, as described by the authors) (V4.GL.03/V4.GL.03.NoGWR dataset)                        Instrument: Multiple satellite instruments (not explicitly reported; standard ACAG inputs include MODIS, MISR, SeaWiFS, VIIRS, etc.
Source: ACAG 
	PM2.5 exposures and ozone in all periods (in-during and post utero) were associated with an increased prevalence ratio of anaemia among children, black carbon and carbon monoxide were associated with an increased prevalence ratio of anaemia. Sulphur dioxide, sulphate and organic carbon were not associated.  

	4
	Amir-ud-Din et al 2024
	41 countries in South Asia and sub-Saharan Africa (33) (Angola, Benin, Burkina Faso, Burundi, Cameroon, Chad, Congo Brazzaville, DRC, Cote d'Ivoire, Egypt, Eswatini, Ethiopia, Ghana, Guinea, Kenya, Lesotho, Liberia, Madagascar, Malawi, Mali, Morocco, Mozambique, Namibia, Niger, Nigeria, Rwanda, Senegal, South Africa, Tanzania, Togo, Uganda, Zambia, Zimbabwe)
	Cross-country cross-sectional study
	Under-five child mortality rate
	Not mentioned
	Satellite: Not mentioned
Product: Annual PM2.5
Instrument: MODIS, MISR and SeaWIFS
Source: Socioeconomic Data and Applications Center (SEDAC) database
	1. One standard deviation increase in PM2.5 consistently and significantly raises the mortality risk across all models (OR: 1.14; 95% CI: 1.10–1.18; p-value < 0.001)
2. Population Attributable Fraction analysis showed revealed that an avergae of 11.9% of under-five mortality could be prevented by reducing ambient PM2.5 exposure
4. Stronger correlations between outdoor air pollution and child mortality in Africa compared to Asia, and more pronounced impacts in low-income countries. 

	5
	Bachwenkizi et al 2021
	15 countries in Africa (Guinea, Cameroon, Mali, Nigeria, Chad, Benin, South Africa, Burundi, Uganda, Ethiopia, Tanzania, Zambia, Zimbabwe, Angola, and Malawi)
	 Ecological cross-sectional study
	Infant mortality
	Not mentioned
	Satellite: Not mentioned
Product: V4.GL.03 
Instrument: Multiple satellite instruments (not explicitly reported; standard ACAG inputs include MODIS, MISR, SeaWiFS, VIIRS, etc)
Source: ACAG (Washington University St Louis)  
	PM2.5 total mass and its constituents  (organic matter, black carbon, soil dust, sulphate, nitrate and ammonium) were associated with increased infant mortality across 15 countries in Africa

	6
	Bachwenkizi et al 2022 
	15 African countries (Tanzania, Cameroon, Zimbabwe, Mali, Nigeria, Chad, Benin, South Africa, Burundi, Uganda, Ethiopia, Guinea, Zambia, Angola, and Malawi)
	Cross-sectional 
	Pre-term birth weight (PTBW) and low birth weight (LBW)
	Not mentioned
	Satellite: Not mentioned
Product: V4.GL.03 product        
Instrument: Multiple satellite instruments (not explicitly reported; standard ACAG inputs include MODIS, MISR, SeaWiFS, VIIRS, etc)
Source: ACAG
	Significant associations between maternal exposure to PM2.5 and increased odds of PTB and LBW in 15 African countries

	7
	Cai et al 2021
	SSA (21 countries)
	Cross-sectional 
	Cough and acute lower respiratory infection (ALRI)
	Not mentioned
	Satellite: Not mentioned
Data product: Annual and monthly surface PM2.5 concentrations
Instrument: Not mentioned  
Source: 
1. MERRA-2, NASA
2.  ACAG (Washington University St Louis)
	No associations were observed with cough or ALRI and PM2.5  short-term exposure 

Non-significant, positive associations with cough and ALRI in countries with higher levels of urbanisation


	8
	Diokhane et al 2016
	Dakar, Senegal
	Ecological cross-sectional
	Meningitis incidence 
	
	Satellite: Terra/Aqua
Product: Satellite-based AOD Instrument: MODIS
Source: Not mentioned
	High levels of suspected meningitis cases (SMCs) correspond with high levels of AOD from February to March in 2012 compared with 2013 but remained high despite decreasing AOD levels from mid to end May

	9
	Heft-Neal et al 2018
	Sub-Saharan Africa (SSA) (30 countries)
	Cross-sectional
	Infant mortality (death in the first 12 months of life)
	Satellite:
1.Terra (MODIS & MISR), 
2. Aqua (MODIS)
3. SeaStar (SeaWiFS)
4. Cloud–Aerosol Lidar and Infrared Pathfinder Satellite Observation (CALIPSO) (CALIOP)
Products: Satellite-derived PM₂.₅ estimates 
Instruments:                                                          1. MODIS
2. MISR
3. Sea-viewing Wide Field-of-View Sensor (SeaWiFS)
4. Cloud–Aerosol Lidar with Orthogonal Polarization (CALIOP) 
Source: ACAG (Washington University St Louis)
	Infant mortality increases with increasing exposure to PM2.5 and socioeconomic status had no influence 

	10
	Jenkins et al 2023
	Senegal, Cabo Verde, Nigeria, Cote D’Ivoire, Angola
	Ecological time-series
	Covid-19 cases
	
	Satellite: 
1. Terra and Aqua (MODIS)
2. Suomi-National Polar-orbiting Partnership (S-NPP)
3. Aura (NO2)
Products: Satellite-based AOD, thermal anomalies (fire counts) and NO2 product
Instrument: 
1. MODIS (AOD)
2. VIIRS (thermal anomalies for fire locations) 
3. OMI
Source: Not mentioned
	The highest correlations between new COVID-19 cases and N02, fire count (proxy for biomass burning) and AOD occurred during the dry season

	11
	Kapwata et al 2021
	Giyani, Limpopo, South Africa
	Ecological time-series
	1. Gastrointestinal illnesses including diarrhoea.                    2. Pneumonia-related diagnosis
3. Malaria 
4. Asthma
	Not mentioned
	Satellite: Not mentioned
Product: surface daily mean values of PM2.5 and NO2                                                              Instrument: Multiple sources https://atmosphere.copernicus.eu/satellite-observations
Source: Copernicus Atmosphere Monitoring Service (CAMS) global reanalysis dataset
	Increased prevalence of pneumonia related admissions follows changes in air quality after a time period of 10 to 15 days  

	12
	Kassandros et al 2026
	Kampala, Uganda
	Ecological time-series
	Mortality burden
	
	Satellite: 
1.Terra and Aqua
2. SeaStar
Product: Monthly mean satellite derived PM2.5 data
Instrument: MODIS, MISR and SeaWiFS
Source: ACAG
	Mortality burden attributable to satellite-derived PM2.5 was found to be between 780-990 premature deaths
The mortality burden in between 2020- 2022 was found to be similar for satellite data, ground monitors and low-cost sensor network and increased between 17-44% in 2023

	13
	Kawano et al 2022
	Senegal
	Cross-sectional
	Acute respiratory infection (ARI) symptoms (cough as a proxy)
	Satellite: Sentinel-5 Precursor (Sentinel-5P)
Product: Tropospheric NO2 Instrument:TROPOspheric Monitoring (TROPOMI)
	Exposure to continuous levels of NO2 concentration above certain levels increases the prevalence of ARI symptoms in children under-five in Senegal 

	14
	Kipterer et al 2025
	Nakuru County, Kenya
	Correlational Case study
	URTI prevalence
	
	Satellite: 
1.  Sentinel-5 Precursor
2. Not mentioned
Product: NO2, SO2, CO and AOD
Instrument: 
1. TROPOMI
2. MODIS
Source: 
1. European Space Agency
2. Not mentioned
	1. Weak positive correlation found between exposure to air pollution and URTI in children under five
2. Regression analysis found NO2 and SO2 significantly impact the burden of URTI'S and CO and AOD only contributed a small amount

	15
	Larson et al 2022
	Kenya
	Ecological cross-sectional study 
	Acute respiratory infection (ARI) symptoms 
	Not mentioned
	Satellite: Not mentioned
Product: Monthly PM2.5.concentrations 
Instrument: 
1. MODIS 
2. MISR
Source: ACAG (Washington University St Louis)         
	Children who have experienced ARI were shown to have been exposed to higher and longer levels of PM2.5 and those with long-term exposures have a higher risk up to a lag of one year but were not associated with early lags

	16
	Mc Elroy et al 2022
	Benin
	Time-stratified case-crossover analysis.
	Childhood acute respiratory infection (cough)
	Satellite: Terra and Aqua
Product: Multi-angle Implementation of AtmosphereCorrection (MAIAC) Land Aerosol Optical Depth (AOD) data product (MCD19A2.006)
Instrument: MODIS 
Source: NASA
	Cough symptoms were found to occur within 2 weeks and resolve after 4 weeks of acute dust exposure and children in rural and low socioeconomic situations are generally more exposed

	17
	Michellier et al 2020 
	North Kivu province, Democratic Republic of Congo
	Ecological time-series
	Acute respiratory symptoms (ARS)
	Not mentioned
	Satellite: Not mentioned
Product: Volcanogenic SO2 gas columns                   Instrument: OMI
Source: Michigan
Technological University (GORISK project)
	ARS was found to occur in areas close to the volcanoes following an eruption, but were not associated with yearly ARS cases in the short term.  Higher ARS following an eruption especially closer to the volcano

	18
	Nakazawa and Matsueda 2017
	Burkina Faso
	Ecological time-series
	Meningitis incidence
	Not mentioned
	Satellite: Not mentioned
1. Product: Dust optical depth data (D1)and dust surface concentration (D2)
Instrument: Not mentioned 
Source: DREAM8b v2.0 model from the Barcelona Supercomputing Cente (BSC) 
2. Product: Aerosol optical depth(AOD) (D3) and Dust surface mass concentration (DSMC) (D4)
Instrument: Not mentioned
Source: MERRA-2, NASA
	Dust and temperature are likely correlated with meningitis incidence

	19
	Nyadanu et al 2022
	260 local administrative districts in Ghana
	Ecological Difference-in-Difference design (similar to time-series or case-crossover)
	Stillborn births
	Not mentioned
	Satellite: Not mentioned
Product: V4.GL.03 product 
Instrument: Not mentioned.  
Source: ACAG
	PM2.5 was found to be associated with stillbirth but estimates where less precise due to the district level of exposure 

	20
	Ogunjo et al 2022
	Nigeria
	Ecological time-series
	Covid-19 cases
	Not mentioned
	Satellite: Not mentioned
Product: Annual PM2.5 
Instrument: Multiple satellite instruments (not explicitly reported; standard ACAG inputs include MODIS, MISR, SeaWiFS, VIIRS, etc.)
Source: ACAG
	During the Harmattan season, high dust periods are prevalent and correspond with high numbers of COVID-19 cases and fatalities 

	21
	Owili et al 2017
	54 countries in Africa that were sub-divided into five geographical sub-regions according to the African Union sub-regions: Northern Africa, Southern Africa, Eastern Africa, Western Africa and Central Africa
	Ecological study
	Under-five and maternal mortality
	Satellite:
1. Terra (MOD04)
2. Aqua (MYD04)
Product: AOD MOD04 and MYD04 
Instrument: MODIS
Source: Not mentioned
	The different types of ambient PM2.5 are significantly associated with under-five and maternal mortality in Africa

	22
	Shiferaw et al 2023
	Ethiopia
	Cross-sectional
	Under-five mortality (death before the age of 60 months) 
	Not mentioned
	Satellite: Not mentioned
Product: Satellite-derived PM₂.₅ estimates              Instrument: 
1. MODIS
2. MISR
3. SeaWiFS
Source: ACAG
	Total PM2.5 was significantly associated with under-five mortality

	23
	Thomson et al 2006
	West Africa (Burkina Faso, Niger, Mali and Togo)
	Ecological time-series
	Meningitis incidence
	Not mentioned
	Satellite: Not mentioned
Product: Aerosol Index (dust) 
Instrument: TOMS
Source: NASA
	Variations in yearly meningitis cases at the district level are strongly associated with monthly dust and rainfall patterns, particularly in savannah regions, throughout different seasons including pre-, post-, and epidemic periods

	24
	Woringer et al 2018
	Burkina Faso
	Ecological case-control
	Meningitis incidence
	Not mentioned
	Satellite: Not mentioned
Product: Deep Blue Aerosol Optical Thickness (AOT) product (collection 6) 
Instrument: MODIS 
Source: Not mentioned
	Dust is not associated with localised meningitis

	25
	Xue et al 2019 
	33 African countries
	Longitudinal case-control
	Pregnancy loss (including miscarriage and stillbirth)
	Not mentioned
	Satellite: Not mentioned
Product: Satellite-derived PM₂.₅ estimates and speciation             
 Instrument: Not mentioned
Source: 
1. ACAG 
2. MERRA-2, NASA
	A association between maternal PM2.5 exposure and pregnancy loss was found

	26
	Yarber et al 2023
	Senegal
	Ecological time-series
	Meningitis incidence
	
	Satellite: Terra and Aqua
Product: AOD as a proxy for dust                          Instrument: MODIS
Source: Not mentioned
	Meningitis season onset may be affected by Saharan dust levels. Seasonality is affected by meteorological factors: wind, temperature, and humidity, and high humidity levels lower meningitis . During the onset-to-peak phase (P1), MODIS and AERONET AOD show positive, significant correlations with meningitis at 0–2-week lags and monitored PM10 and PM2.5 show strong negative correlations with meningitis at 0–2 weeks but positive correlations at around 10-week lag In P2, AOD correlations weaken or turn negative, as dust moves up into the atmosphere and does not represent surface exposure, whereas PM has a stronger associations with meningitis variability



