; AN - Jahanglrnagar University

%’Mi'g G R

Air Quality and Climate Change in Urban Health
Current research and progress

Dr. Md. Shakhaoat HOSSAIN
Assoclate Professor & Chairman
Head, Air Quality, Climate Change and Health (ACH) Unit
Department of Public Health and Informatics
Jahangirnagar University, Dhaka
&
National Air Quality Expert, UNDP

Email: shakhaoat@juniv.edu




99% of the world’s population lives in places where air quality exceeds WHO guideline limits

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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Air pollution-the leading global risks for death?

Global ranking of risk factors by total number of deaths from all causes in 2019 (top 10)

High systolic blood pressure - > AbOUt 800
Tobacco deaths in every
Dietary risks single hour
Air pollution NN 6.67 million J
High fasting plasma glucose - Deaths caused by air
High body-mass index - pollution are equivalent
High LDL - to:
Kidney dysfunction - .
@
Malnutrition J 3 times of Alcohol

Alcohol use - use (2.2 million)
2 4 6 8 10 e 5 times of traffic
Total number of deaths (millions) in 2019 - .
otal number of deaths (milions) in collisions (1.3 million)

I State of global air, 2020



Air Pollution in Bangladesh

® Local emissions (56%) in GDA Health Risk — Premature

Mortality (2021)

My team-ACH Lab (2024)
All-cause mortality for PM2.5

24% 13%

POWE

o DHAKA: 68703 (58272-80339)
CHITTAGONG: 11202 (9502-13100)
RAJSHAHI: 2827 (2398-3306)

®* Transboundary air pollution (21%) - SYLHET: 1488 (1262-1741)

* Natural sources (soil dust) (7.1%)  KHULNA: 2625 (2226-3069)
BARISAL: 1395 (1183-1631)

® Originates in other regions of
Bangladesh (15.9%)

Source: Bangladesh National Air Quality Management Plan 2024-2030



JAccording to The 2021 World Air Quality Report by IQAir, PM2.5 in Bangladesh was
76.9 ug/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)

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

Percentage of deaths by cause attributed to air pollution in Bangladesh.
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49 percent 22 percent 24 percent 37 percent 15 percent
of COPD deaths of diabetes of ischemic heart  of lung cancer of stroke deaths
deaths disease deaths deaths

Source: State of global air, 2019
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GEMM Hazard ratio (95% Cl) predictions over
PM?2.5 exposure range for NCD+LRI deaths
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Current approach of my team:

JQuantifying 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

JAir pollution exposure reduction in the transport
microenvironment

JdHousehold air pollution, health effects, identifying intervention
and transition to clean cooking, e.g., electric cooking

(JOccupational exposure and health effects
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Air pollution and adverse birth effects: Meta-analysis

Air pollutants and adverse

Exposure Number of %
birth outcomes Included Increase
. studies
PM:.s and PTB Entire Pregnancy 15 12
Trimester 1 15 3
Trimester 2 15 8
Trimester 3 15 6
PM:.s and LBW Entire Pregnancy 6 37
Trimester 1 3 83
Trimester 2 3 -19
Trimester 3 3 21




Air Pollution and Mortality

Combined Effects of PM2.5+S02 on All-Cause Mortality
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Combined Effects of PM2.5+S02 on All Cause Mortality (Cumulative Lag)

Cumulative Relative Risk for PM2.5+S02 Increase (10 pg/m?)
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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
(PM, . and PM,,) data from various
cooking methods at the household
level







|
PMZ2.5 concentration across the homes in Dhaka city
Homes, N = 43

* Spatial variability 300

* Mean indoor PM2.5
concentrations ranged
from 13 ug/ma3 to 296
nug/m3 among locations

- Different levels of .
concentrations

* Variation of different
Indoor activities and
outdoor concentrations

14



- 300 . 300 300
Comparison of PM, . concentration
- 200 - 200+ 200 A
between categories of the selected ‘ E © e —
variables 100 L P S S B B
. L. i _ ° |
* Significant differences in PM2.5 conc. LP!G i I .
P Cooking duration per meal Fuel type Cooking freq Cooking duration
300+ ° 300 300
« Smokers
* Mosquito spray 20 200 wof
BE: |
100 - 1001 100 1
* Substantial but not significant ) —= e —'—l — ',
|
°* Home area <8 >8 <1200  >1200 No Yes
o I Daily window open (hours) Home area Smokers at home
Fue type 300+ ° 300 300+ °
° Mosquito coil
. 200 1 T m'200- m200- T
100 - | 100+ I * 100 |$ l
| I I | ]
Sometime Ever'yday No Yes No Yes 15
Mosquito coil Mosquito spray

Cleaning



Air Quality in the School Classroom Environment

16






|
PMZ2.5 concentration across the schools in Dhaka city

: . Schools, N = 55
* Spatial variability

* Mean indoor PM2.5
concentrations ranged _—
from 12 pg/m3 to 155
ug/m3 among locations = 0
across the city

* Different levels of
exposure concentrations

* Variation of different
Indoor activities at ¢
schools and outdoor D
concentrations

PM

40




* 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

-
Comparison of PM, . concentration

between categories of the selected
variables at schools
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Comparison of cooking-related PM 2.5 using different fuels before cooking and
during Cooking for using fuels

W Average of PM2.5 ppm Before cooking B Average of PM2.5 ppm During cooking

= Significant differences In

400

PM2.5 between biomass o
and other fuels 300
= Significant difference 250
between before and 200
during cooking using 150
biomass 100
= Substantial differences ” .. — = EH =B
between before and 0 Biogass Biomass Electricity LPG Natural Gas

during cooking using
other fuels




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

350
300
250

200

- ] |
i IIIIII II IIII

Summer S Winter

Concentration( pg/m3

WHO= World Health Organization;, BNAAQS=Bangladesh National Ambient Air Quality Standard




Health effects due to heat (N = 1069)- Outdoor workers in city

Health effects due to heat
90

80
70

81.8

60 53.1
49.7 -
50 47.4 48.1

40
30
20
10

Respiratory Cardiovascular Eye Problem Skin problem Mental Health
Problem Problem Problem

Figure: Health effects due to heat




Heat adaptation strategies of study participants

Method to limit heat exposure

Drink more water | 29.7
Takes break in shaded area [22.4
Repeatedly wiping the body 1158

with a wet towel '
Use protective gear (hat,

sunglasses, etc.) :I 13.8
Scheduled work to avoid peak

heat time :l 1.3
Others | 7
0 10 20 30 40

@ Value in percent

Use thin cotton

Use linen

Use thick cotton

Use batik

Use nylon

Others

Use of clothing

| 52.3

1129
110
[ 174
)44
1129

T T I

0 10 20 30 40 50

@ Value in Percent

Figure Heat Adaptation strategies of study participants
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I Email: shakhaoat@juniv.edu
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