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99% of the world’s population lives in places where air quality exceeds WHO guideline limits
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Each year, 7 million people died due to air pollution,- the single largest 

environmental risk factor for public health. (World Health Organization)
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Global ranking of risk factors by total number of deaths from all causes in 2019 (top 10)

Air pollution-the leading global risks for death?

State of global air, 2020

➢ About 800 

deaths in every 

single hour 



• Local emissions (56%) in GDA

• Transboundary air pollution (21%)
• Natural sources (soil dust) (7.1%)
• Originates in other regions of 

Bangladesh (15.9%)

Air Pollution in Bangladesh

•Health Risk – Premature 
Mortality (2021)
• My team-ACH Lab (2024)
• All-cause mortality for PM2.5
• DHAKA:  68703 (58272-80339)
• CHITTAGONG:  11202 (9502-13100)
• RAJSHAHI: 2827 (2398-3306)
• SYLHET: 1488 (1262-1741)
• KHULNA:             2625 (2226-3069)
• BARISAL:              1395 (1183-1631)

Source: Bangladesh National Air Quality Management Plan 2024-2030
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❑According to The 2021 World Air Quality Report by IQAir, PM2.5 in Bangladesh was 
76.9 µg/m3.

❑Air pollution is the 3rd leading risk factor for mortality in Bangladesh, accounting for 
almost 14% of deaths (State of global air, 2019)

❑PM2.5 shortens the average life expectancy by 6.8 years in Bangladesh (Air Quality 
Life Index, 2023, data based on 2021)

❑In Dhaka—the most populous district in Bangladesh—8.1 years of life expectancy 
loss. (Air Quality Life Index, 2023)

Source: State of global air, 2019
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Current approach of my team:

❑Quantifying the health effects of air pollution
❑Personal exposure to air pollution, exposure in different 

microenvironment, identifying intervention options to reduce 
air pollution exposure

❑Behavioral intervention and awareness campaigns
❑Air pollution exposure reduction in the transport 

microenvironment
❑Household air pollution, health effects, identifying intervention 

and transition to clean cooking, e.g., electric cooking 
❑Occupational exposure and health effects
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Air pollution and adverse birth effects: Meta-analysis 



Combined Effects of PM2.5+SO2 on All-Cause Mortality

Air Pollution and Mortality 



Combined Effects of PM2.5+SO2 on All Cause Mortality (Cumulative Lag)



Particulate Matter with Heart Rate Variability and Hypertension 

among Adult Women in Bangladesh

▪ Sample size:100 adult 
women

▪ Study area: Savar, Dhaka 
▪ Study period: between 

January and May 2024

The survey measured/Collected:
▪ Socio-demographic information 
▪ Health-related measurements, 

including heart rate variability (HRV), 
blood pressure, body mass index 
(BMI), and 

▪ Particulate Matter measurement 
(PM2.5 and PM10) data from various 
cooking methods at the household 
level 

Key Findings:

Women who were exposed to poor levels of PM2.5

were 2.83 times and 3.93 times more likely to have
abnormal HRV and hypertension, respectively.
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PM2.5 concentration across the homes in Dhaka city

Homes, N =  43 

• Spatial variability

• Mean indoor PM2.5 

concentrations ranged 

from 13 μg/m3 to 296 

μg/m3 among locations

• Different levels of 

concentrations

• Variation of different 

indoor activities and 

outdoor concentrations
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Comparison of PM2.5 concentration 

between categories of the selected 

variables 

• Significant differences in PM2.5 conc.

• Cooking duration per meal

• Smokers

• Mosquito spray 

• Substantial but not significant 

• Home area

• Fuel type

• Mosquito coil
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Air Quality in the School Classroom Environment 
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PM2.5 concentration across the schools in Dhaka city

Schools, N =  55 
• Spatial variability

• Mean indoor PM2.5 

concentrations ranged 

from 12 μg/m3 to 155 

μg/m3 among locations 

across the city

• Different levels of 

exposure concentrations

• Variation of different 

indoor activities at 

schools and outdoor 

concentrations
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Comparison of PM2.5 concentration 

between categories of the selected 

variables at schools 

• Significant differences in PM2.5 conc.

• Student number

• Type of boards

• Distance from the roads 

• Traffic situation nearby schools

• Substantial but not significant 

• Floor levels
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Comparison of cooking-related PM 2.5 using different fuels before cooking and 

during Cooking for using fuels

▪ Significant differences in 

PM2.5 between biomass 

and other fuels 

▪ Significant difference 

between before and 

during cooking using 

biomass

▪ Substantial differences 

between before and 

during cooking using 

other fuels 
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Variation in PM2.5 exposure 

across transport modes 

▪ Two distinct seasons, summer and 

winter

▪ Consecutive five weekdays

▪ 8am to 4pm

▪ Transit modes-

▪ Bus 

▪ CNG/auto-rickshaw 

▪ Private cars 

▪ Uber 

▪ Motorcycles 

▪ Rickshaw 

▪ Leguna

▪ Walking

▪ Air quality measured using 

portable sensor 
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Exposure to PM 2.5 concentration in different transit modes during 

summer and winter
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Health effects due to heat (N = 1069)- Outdoor workers in city
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Email: shakhaoat@juniv.edu 


