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Personal Exposure to Fine Particles: A Case Study

Hello friends, these days we are discussing about indoor air pollution. So, in that series, today
we will discuss about personal exposure to fine particles that is PM2s. And this is basically a

case study based on a city.
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So, this will be the contents of this particular lecture, like we will see the introduction part
means, where the study was conducted, what is the setting of the study. And then the, why
particulate pollution is important, what are the locations of sampling which were carried out

which materials or methodology was used, what was the procedure of the sampling.

Then to assure the quality what preventive measures were taken or what protocol was followed,
how data were analysed, and then the time series related to PM.s concentration. So, their
analysis and comparison of different groups, we will see different occupational groups, which
are considered in this study, then integrated exposure of different activities within the given
micro environments and the comparison of PM2.s concentration with the standards, which have
been prescribed by World Health Organization and their health effects. And then we will

conclude with some recommendations.
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Introduction
*  This study was carried out by researchers of Japan and )
Mali to characterize personal exposure to PM, . in the city (w @))
of Bamako in Mali, West Africa. ¢ b
—
(A) M-
*The variation in PM, ; concentration was measured during e
different activities in different microenvironments. ‘4

*  This study highlights the importance of indoor air
pollution sources related to lifestyle, especially in
developing countries.

Source: Sidibe et al. (2022}

So, basically this study was carried out by, kind of joint research study by researchers of Japan
and the Mali, the country which is in West Africa and the city where this study was conducted
is Bamako, which is capital city of Mali, and the variation in PM2s concentrations were
measured during different activities and different micro environments, we will see what are

those micro environments.

And, this study highlights the importance of indoor air pollution, their sources then the lifestyle
or occupational related exposure, in basically developing countries. So, this study is very
important in that sense, how developing countries occupational related settings influence the

indoor air pollution exposure to people.
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Particulate matter pollution

*  The majority of households in developing countries
burn biomass fuels in open fireplaces and use low-
quality fuels, which generate high levels of pollutants.

¢+ Wood and charcoal are extensively used in
households and are a major source of PM emissions.

¢ The data obtained from the present study are
essential to inform the local population about their
exposure to PM, ; through daily activities and help
increase awareness regarding adverse health effects.

Source: Bruce et al. (2000) image: www.theguardian.com/environment




Well, basically, why this particulate matter pollution is so important because, in developing
countries still large, large number of people use biomass fuels in their household activities for
cooking and other activities, this wood, charcoal, those are the fuels which are extensively used
in households, and they are the major sources of particulate pollution basically.

The data obtained in this present study are essential to inform the local population about the
exposure to PM2s and their relationship with the daily activities so, that they can change in
daily activities, if they find that at a particular activity, they are getting exposed to very high
level of concentration of PM2s. So, awareness generation will be because of this study and also

there will be some informed decision making process for the policymakers.
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Sampling location (1/2)

* PM sampling was performed from
September 2020 to February 2021 in RAGITNA MALI
different microenvironments in Bamako -
city. "/ soson

5 oKapes ohopt

* This city is the capital of the West African E ' o
country of Mali. By

* ltis located in southwest Mali (12°39'0.00"
N-8°00'0.00" W).

¢ The population is approximately 2.71
million.

Source: Sidibe et al. {2022}

Well sampling locations if we consider in that particular city. So, they are basically personal
exposure was taken up through different sampling techniques, which we will discuss later on,
but the city is basically, capital city of Mali and the sampling, duration was from September
2020 to February 2021, around five to six months, and the population of the city is around 2.71

million. So, that is basic sampling location related data.
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Sampling location (2/2)
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Source: Sidibe et al. (2022}

The locations if you look at are basically related to household environment that is the houses.
Then the workplace, where people are working that is the office. High traffic areas where
people move around and get exposed to particulate matter and industrial zones. So, these were

the locations where our subjects were studied as per their exposure to PM2s.
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Materials

* To obtain information about personal exposure, each
participant wore a palm-sized optical PM, ¢ sensor.

¢ The palm-sized sensor was specifically designed to
give the mass concentration of PM, ¢ or lesser
diameter (in pg/md).

* According to the specifications, the P-sensor is
optimized to measure particles >10 pg/m?,
therefore, lower values would be less reliable.

The P-sensor (a) and its typical
orientation (b)

*  In addition to real-time personal exposure sampling,
each participant used a time diary to indicate their
locations and activities during the sampling period.

Source: Panasonic Photo & Lighting Co. Ltd., Sidibe et al. (2022)
And the materials or the technique which was used is basically the P-sensor. So, to obtain the
information about this personal exposure each participant was given this palm sized optical
PMp_ s sensor, this is also known as P-sensor. And they were specifically designed to give the

mass concentration that is microgram per cubic meter and then per unit of time that kind of



unit, and PM25 means, as, the particulate matter which has the size of 2.5 micrometre or less

than 2.5 micrometre.

The limitation of this particular sensor is that because it is optimized for the particulate matter
which is of the size let us say PMzio or more. So, that way a little bit, less reliable you can say
means the preciseness will be affected if we consider for PM2 s but still means for the sake of

preliminary information, this sensor base study was found quite okay.
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Sampling Procedure (1/2)

*  Participants were selected based on major
occupations in the city: office workers (OW), drivers
(DRI), cooks (COOK), and students (ST).

*  For each occupational group, at least three
participants were sampled for 3 days.

*  The real-time mass concentrations of PM, ; were
recorded at 5 s intervals.

*  Each participant recorded their daily activities in a
diary, describing the specific activities they performed
and the respective microenvironments.

Source: Sidibe et al. {2022}

Well, when we talk about different kinds of groups, which were taken for this study, they are
4 groups. Like office workers, and in the data analysis, we have given them this acronym OW.
Drivers, so, we are using DRI for them, COOK that is the cooks who are getting exposed in
the Kkitchen of hotels or wherever they work in the households also, then the student’s

community. So, ST have taken has been taken as students for nomenclature of the students.

And the study was conducted for three days. And for each group, at least three participants
were considered. So, maybe more than three, but at least three participants were there from the
each group. And this PM2s, the data, real time data was recorded in this P-sensor and, each

five second interval, this sensor was recording the data. So, huge data set was there basically.
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Sampling Procedure (2/2)

*  The diaries provided information on the time, @rosare %
location, and activities of the participants for 72 h. | SO ¢

*  The time and location were characterized by

different activities and microenvironments indoors
(such as home, home with incense and
insecticides, workplace, classroom, other activities)
and outdoors (such as market, cooking, driving,
other activities).

*  PM, exposure data for a participant’s total
exposure were then obtained from measurements
in various locations during the sampling period.

Source: Sidibe et al. (2022}

And daily activities related to participants they were written in diaries, whatever activities they
were doing at a particular location or some activity changes were there. So, within those, 72
hours or three days, in different locations, if there were change the activities or a special kind
of exposure related possibility was there. So, time and the location and that activity was noted
down by the participants. So, those were related or associated, when data were analysed. So,
all those activities and the time of that exposure, those were associated and they were used for
analysis of the data.

And, those locations or micro environments, which were used were basically homes household
means indoor environment of the homes with the incenses and insecticides like, mosquito coils
people burn those kinds of insecticide. Then the workplace where office maybe there, and then
the classroom for students and other activities and also some outdoors like in the market, then
for cooking, driving, all those activities have been taken into account. PM2s exposure data for
participants total exposure were also obtained. So, integrated assessment has also been carried

out.
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Quality Assurance and Control

* Toensure the quality of the data collected on personal
exposure to PM, ;, the participants were given lectures
to explain to them the objectives and methods prior to
data collection.

*  They were instructed on how to record detailed
information during the sampling period.

* Data was downloaded and saved from the sensors after
each participant completed the required sampling
period.

*  Only data obtained from participants providing clear
information on time, location, and activity were used for
the data analysis.

Source: Sidibe et al. (2022}

Well, for quality assurance, all these collected data were given for collection of the data. So,
each participant were given awareness program or you can say seminar or lecture. Through
lectures, kind of training was conducted, so, that they know, how to note down the data and
how to handle those sensors. So, that way fairly good quality assurance was accomplished in
that way. And the data was downloaded when all those saved sensors were taken to a particular
for a particular sampling period, and those data were downloaded in the computer and then
they were analysed.
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Data Analysis (1/2)

Personal Exposure Calculation Method: Case of the Office

Workers

* The personal exposure to PM, . was calculated using the
recorded concentrations for different activities and
microenvironments along with the time spent for these
activities and microenvironments,

_ Zieg OW1Gty /
By ————

el 24

* Eyy = average exposure of office worker 1 for day 1(d,).
Vit OW1Cyty; = represents the integrated exposure
concentration of the office worker on d,.

Source: Sidibe et al. (2022}

Well, when we talk about data analysis, then this particular relationship was used like, personal
exposure or PM2 s for different activities. So, that is why this submission is there integration i



=1to n. So, that is the number of participants. E11 is like average exposure of office worker 1
for day 1. So, for day 2, it is E1». For day 3, it is E1s. For worker 2, it is E21, E22, E23 like that,
this changes and accordingly this office worker here OW1, it may be ST1 student for students,
for driver, it will be DRI1. And then Cii and Tji are basically the concentration on the particular
day of i, that is 1, 2, 3 those particular numbers are there.

Yiz1 OW1C,ty

E. ., =

(Refer Slide Time: 10:03)
I @

Data Analysis (2/2)

* It was obtained from the product of the total average
concentration (ug/m?) recorded in all the
microenvironments (C;) on dy, and the time (hours)
spent in the microenvironments (t;;).

+  The average exposure of all office workers was calculated

as follows: S ———

Byt By + Bt By Byt +Eg

Eavg = M

Source: Sidibe et al. (2022)

So, the days and the number of participants those have been taken into account and then the
average concentration or exposure was achieved by or calculated by this particular simple

relationship, all those, data were added and divided by the n number of data.
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Daily Time-Series of PM, . Concentration i)

Home  Diiving Work Home Cooking Beauty  Daily
Place  (ISTACS) Salon  Average
3 September 10 28(10) 5(60) 10
OWI 4 September 10 28(13) 548 10
5 September 0 2808 462 9
socober 5 03 33103 7 IST: Insecticides
ow2  gowober V@0 (®un 0 ICS: Incense
100dober 9 16043) :
WSeplember 5 #Q7)  403) 9
OW3 16 September 6 B0 703 7
Usptember 7 260 767) 9
OWs  HSeprember /7 4563 500 G4 6
o 1 September v 106) 800
27September* 9 R2(17) 19(1.7)

Activity average 3)19) mi.ﬂ /244 M)
A ededays invoheflata for M!’ the day.

Source: Sidibe et al. (2022}

When we talk about daily time series of PM2s concentration for particularly office workers.
So, you can see this table OW1, OW2, OWs. So, five these workers were there, office workers
were there, who were given those samplers or sensors and they collected the data on different

dates.

So, you can see like average value is around 9 in the homes and in driving it is around 33, in
workplaces it is 44, at home it is around 244 but the maximum values are also there in different
settings like at home it was 18 and during driving like in car or so, it was 66, at the workplace
it was 48 and at home when they were using those insecticides like mosquito repelling coils or
other things and or incense, they are using then it was very high 305 or so. Well daily average

concentrations were also calculated.
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Office workers

Daily Time-Series of PM, ; Concentration ~ —_—

* The air conditions of OW were mainly categorized as
home, commuting, office, and home (IST/ICS).

¢+ PM, concentration at home has an average value of 9
pg/m?3 and a maximum value of 18 pg/md, V

* The concentration in the office,%ed 14 pg/m? with
a maximum of 48 pg/m3.

¢ The average and maximum values when the participant
was using insecticides and incense were 244 pg/m? and
305 pg/m?, respectively.

Source: Sidibe et al. (2022}




So, daily time series of PM.s concentration for office workers give some insights like this
concentration at the home average value as | said it was 9, and the maximum value was around
18. For concentration at the office, it varies from like average value 14, and the maximum value
was 48. So, as | already explained in that table, the average and maximum values of this
exposure to the participant were maximum during these insecticides and incense usage that

were 244 average value and 305 maximum value.
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Daily Time-Series of PM, . Concentration

School  Home™

Home  Commuting  School Bl (CSISTY Daily Average
oNoember 11 203 1909 e 1l
S UNewmber 12 305 1769 (9 G)y) 1
BNovember 7 902) 103 10
WNowember % ()19 062 %03 u
S iNoembr () 908 668 8(13) 5
DNovember 5 2703 () 209 I
30 January’ 9 8(73) 20Q)
ST3 31 January* 13 3(52)
1 February 14 12(63) 00 14

Time average 14 30(16) 16(43) 3108 2906
*These days involve data for a part of the day. ** STs were exposed only to ICS but
not tolST.

Source: Sidibe et al. (2022)

Similarly, if we talk about students, so at home and then commuting means going to college or
school, and then during the school classrooms and at the home when these incenses were used.

So, all these concentrations values are given maximum value as well as average value.
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Daily Time-Series of PM, . Concentration

*  The highest concentration for ST1 was observed during
break time, with maximum value of 64 pg/m?,
respectively.

"

*  The high concentration during break time can be
explained by soil dust resuspension, as the schoolyard
was dry.

*  The average and maximum concentrations for ICS were
29 and 35 pg/m3, respectively.

*  The daily PM, ; concentrations in this group were mostly
affected by the commute and break time.

Source: Sidibe et al. {2022)




So, all these have been given and it has been analysed as per the data obtained.
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Daily Time-Series of PM, . Concentration -

Home  Driving Home(IST/@; Daily Avg.

110 9(27) 36(12) ez 16

/m 20 17(15) 43(125) 2
Boct 4 41(122) 17

15Nov  18(23) 37(108) 18

/‘"’ 16Nov  27(57) 55(118) 2
TN 20025 012 9%4(95) 58

0l 12(45) 40(125)  25(3) %

/ DRIB - 310 12017) 470108  139(1) 4
1heb  12(22) 45(102)  35(22) 7

Time Avg. \1?/ 1) ,4/}51.6) (7}}5.1) ,A |

Source: Sidibe et al. (2022}

Similarly for drivers these data were collected, so, like DRI1, DRI2, DRI3 and different dates
are there. And you can see the values, it vary values vary for home 12 to 27 means average
value 12, 27 is maximum 42 average 55 Maximum 78 average when these insecticides or

incenses were used and 139 is the maximum.
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Daily Time-Series of PM, . Concentration

Drivers (DRI)

*Two microenvironments and one activity were categorizing
air conditions for public transportation drivers: home,
driving, and home (IST/ICS).

*  DRI3 was exposed to 12 pg/m? on average at home,
increasing to 42 pg/m? on average during working hours
corresponding to driving.

¢ The concentration reached 167 pg/m? during rush hours.

*  The highest concentration was 78 pg/m? on average with a
maximum of 139 pg/m? recorded at bedtime after the use  |f
of insecticides. Tl i w

Source: Sidibe et al. (2022}

So, these values have been described here also.
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Daily Time-Series of PM, . Concentration -

Home  Driving Home(ISTIQ/ Daily Avg.

mot 927  36(12) 7z 16
}m 2ot 17(15) 43(125) 2
Boct 44 41(122) 17
15Nov  18(23) 37(108) 18
/’"2 6Nov  27(5.) yu.s) EY)
TN 20025 12 9%(9s) 58
0l 12(45) 40(125)  25(3) %
/ DREB - 310 12017) 470108  139(1) o
1hb  12022) 45(102)  35(22) 7
Time Avg, \13/ 1) ,4/}1/1.6) ,7}}5.1) ‘ |

Source: Sidibe et al. (2022}

Well, when we talk about cooks. So, again you can see home and then cooking atmosphere
where they are doing this cooking activity. Homes with these insecticide dusts and incense,
you can see these 3 cooks were used for sensors, exposure data and homes 18 is the average
value 29 is the maximum. During cooking it varied 41 to 47. So, you can say the average value
is also quite high, when we talk about homes with these insecticides, then this varies 300 to
880. Very high concentration because of those coils burning activity or combustion of those

coils.
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Daily Time-Series of PM, . Concentration

Cooks

*+ Activities of COOK were limited to food preparation and
other household activities, such as cleaning the house,
indicating the exposure level in this group.

+ /COOK1 was exposed to a 3-day average concentration of
115 pg/m? and the highest average concentration was
observed at home with ICS/IST '(:1@ pg/m3).

+ Cooking time represented the second-highest average
concentration of 41 pg/m? with a maximum of 47 ug/m?.

: o
Source: Sidibe et al. (2022}




Daily Time-Series of PM, . Concentration

Daily

i /|
Home‘ / Cooking ~ Home (ICS/IST jred
o @ (@) wp) %

COOKI 26 Qctober % 867 315(10) W
27 October $35) 409(68) 10
4 October*

0R B0t ®n
26 October ] 808 1535) 8
14 January 2(08) 16

COOK3 15 January 4 35(37) 707) 0
16 January § B(18) B(38) B

Time average 71) /@11]] @4.5)

* TheefSnvole ata fora partof the day.

Source: Sidibe et al. (2022}

Well, so, 3-days average concentration around for COOK1 basically 115 microgram per cubic
meter was observed average value, and maximum was 409. Otherwise, it could 880 for
COOK2. So, different cook set different atmosphere. So, they could get exposed to different

values of concentrations.
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Office Workers (OW)

1= N\ A
‘ \ W r\w \ad ww i * Typical daily personal profile
’ SO iy adopted from OW2 (a), ST1

(b), DRI3 (c), and COOK1 (d)

i m ' between September 2020
" nan ey

@ 0asber 20w

and February 2021.
* The grey arrows indicate the

x@\wwww rush hours.
i

e e T
ls N . s wry,

™

Source: Sidibe et al. (2022)
When we talk about typical daily personal profile of these office workers or students and
drivers and cooks in between that September 2020 to February 2021. So, you can see these
grey arrows indicate the rush hours where those values were varying according to that

particular activity.
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Comparison of Different Groups and microenvironments (1/2)

» Maximum, minimum, and median
Indoor Outdoor concentrations for different activities
and microenvironments.

5
-
=

0 * IST: Insecticide, + Smrkts: Supermarkets,

0 T T * ICS: Incense, + Omrkts: Open markets,

i \ g + WP: Workplace, + SB: School (break),
\ f T 1 + SC: School (classes), + OA: Other activities.

. y + BS: Beauty salon,

1 AL

-
Home|CSHome ST Home WP SC BS SWras Drirg Cocking Ohrlts  $3 04

hd

WM =M XM

ion of PMVL., (uiz/m*)

Concontrat

Source: Sidibe et al. {2022)

If we compare different groups in different micro environments, then we can see like this school
SC, and then WP is the workplace. Homes are there. So, for different activities like with or
without these incenses, all these data are given. So mean value, median value is there, then
minimum and maximum values also there. So range is also given that way you can see during
driving this range is quite high in that sense and for these open markets its almost constant kind

of value.
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Comparison of Different Groups and microenvironments (2/2)

* The highest level of 99 ug/m3 was observed indoors
during the combustion of IST.

+  The second highest was attributed to driving (216 ug/m3),
followed by cooking at a concentration of 150 ug/m3.

it

*  For both indoor and outdoor environmenﬁackground
concentrations were lower than the observed
concentrations during anthropogenic activities.

¢ This implies that in Bamako, occupational activities are the
most likely factor of exposure, rather than outdoor
elevated sources.

Source: Sidibe et al. {2022}

When we compare different groups and for different micro environments, then highest level

around 999 microgram per cubic meter was observed indoors when the combustion of these



insecticides were there. And the second highest was activity to driving activity around 216,

followed by this cooking that was around 150.

So, this implies basically in Bamako occupational activities are the most likely factors of
exposure rather than the outdoor elevated sources, because it was found that the these, outdoor
environment concentrations were lower than the these indoor concentrations for anthropogenic

activities, which these participants were doing.
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Identification of Activities Producing Greatest Exposure to PM,  (1/2)

Integrated PM2.5 exposure for different activities (ug/m?-h)

+ Special events were frequent and
- epresented the highest integrated
- \\/prosure for OW, COOK, and DRI (927,
Y 1350, and 320 pg m3 h, respectively).

30 —4, « The combustion of IST/ICS is a common
practice in households in a wide area

‘ ‘ ‘ | (Africa, Asia, and South America).

Home  Dri g WP Cooking  BS S BTACS

IO«S BSTs mORIVERs coox; /

Source: Sidibe et al. {2022}

10000

Well, when we talk about activities which are producing greatest exposure. So, you can see
like these when we are using incenses or insecticides, then around 1350, for cooks, they are
getting exposed to very high concentration. And these, office workers were getting around 927,

and drivers were having 320.
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Identification of Activities Producing Greatest Exposure to PM, ¢

*+ Highly integrated exposures were also observed
10000 during traffic (driving and commuting).
* The DRI group with a value of 487 ugm= h
o 487 . presented the highest integrated exposure,
' followed by OW and ST groups (63 and 48 g
5 m-3 h, respectively).
86 +  Cooking represented another activity with high
integrated exposure values of 127 and 86 pg
m-h in the COOK and OW groups, respectively.

Home  Driving We Cooking [ SC B 04 1STACS

80ws mSTs BORIVERs 1 COOKs

Source: Sidibe et al. (2022}

In different setting you can see like driving for driving activity, these drivers were having the
highest exposure around 487. So, you can see different settings or different these micro

environments give different exposure.
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Integrated exposure for different activities and
microenvironments (1/4)

ST: student
CO: Commute
IST: Insecticide
ICS: Incense
SC: School (classes)
SB: School (break time)

a  STs (With IST/ICS) b STs (With no IST/ICS)

Home when
1ST/ICS were
used

* The highest percentage of integrated exposure of students was
at home (49/59%).

* Apart from home, students were most exposed in their schools
and during commute.

+ Total integrated exposure decreased by approximately a factor
of 1.3jre,, from 425 to 347 by removing the use of insecticides.
L

Sliree™Sidibe et al. (2022)

When we talk about integrated exposure that is the combined one for different activities, then

another situation emerges like you can see here around this 425 microgram per cubic meter per
hour exposure is there when these insecticides and incenses are used. And when they are not
in the use, then this drops around up to 347. So around by a factor of 1.3 this concentration
reduces. Well, and this concentration is highest for this in the home basically 49 to 59 percent

for these students basically.
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Integrated exposure for different activities and

microenvironments (2/4)
a DRI (With IST/ICS) b DRI (With no IST/ICS)
+  The highest integrated exposure of drivers
was attributed to the use of IST/ICS (907 pg e N
m2h). b o

587 pgm*h

+  Without special events, the highest
percentage was attributed to driving (83%).

*  The data in Figure indicate the total
integrated exposure decreased by
. Home when
approximately a factor of 1.6, from 907 to il
587 ug m=3 h, without theTombustion of used
IST/ICS.

Source: Sidibe et al. (2022)

Then, if you talk about this driver's community, then again you can see the exposure is very
high around 907. When we are using insecticides, or incenses and then it drops to 587, when
these are excluded. So, variation is there around up to 1.6 factor difference is there, and you
can see the driving is the activity for drivers which get them exposed to very high concentration
of 54 percent or 83 percent depending upon whether we are using insecticides or not into
integrated measurements or analysis.

(Refer Slide Time: 17:51)

Integrated exposure for different activities and
microenvironments (3/4)

& COOKs [With ISTfICS) b COOKs [With no IST/ICS)

* The highest percentage of integrated

exposure of cooks was attributed to the use -
of IST/ICS (74%). o

1427 g h

*  Without special events, the highest
percentage was attributed to household
activities (62%).

+ Thedata in Figure indicate the total
integrated exposure decreased by :;?F:;:::f:
approximately a factor of 4, from 1827 to 477 used
ug m™* h, without the combustion of IST/ICS.

Sorce e el (202
T

When we talk about cooks, so, around 74 percent. You can see home these they are getting

when they are using insecticides very high concentration, but it drops to 62 percent If we are

not using that particular incenses or insecticides. So, around 4 times difference is there in values

like 477 and 1827 it makes a huge difference basically.
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Integrated exposure for different activities and
microenvironments (4/4)

a  OWs (With IST/ICS) b OWs(With no IST/ICS)

*  The highest percentage of integrated % b S
exposure of office workers was attributed ‘ "o
to the use of IST/ICS (73%). ) ]

* Without special events, the highest
percentage was attributed to cooking
(25%).

*  The data in Figure indicate the total
integrated exposure decreased by
approximately a factor of 4, from 1268 to
341 pg m3 h, without the combustion of
IST/ICS.

Home when
IST/ICS were
used

Source: Sidibe et al. (2022}

Similarly, in case of, office workers, again very high concentration around 1268. When we are
using these insecticides, without this it is only 341. So, again by factor of 4 difference is there

into the exposure.

(Refer Slide Time: 18:41)
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Comparison of PM, . Concentration with
WHO Standards

¢+ With no IST/ICS, Drivers and Cooks presented very close

QY World Health
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values to the WHO's guideline for 24 h exposure \V%‘ Aha
: 5 @j Organization
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concentration of 25 pg/m3.

¢ Inthe present study, all four groups exceeded the yearly
[imits of 10 pg/m? with no use of IST/ICS.

*  After considering the use of specific products, the ST, DRI,
OW, and COOK groups presented values that were 2, 4, 5,
and 7.5 times higher, respectively, than the yearly
recommended limit of exposure to PM, .

Source: Sidibe et al. (2022}

When we compare PM2 s concentration with WHO standards. So, basically, with no IST, ICS
that is no insecticides or incenses in use, then drivers and cooks presented very close values to
the guideline concentrations for 24 hours by WHO that is around 25 microgram per cubic

meter.

And in present study it was observed that in all four groups, they exceeded the yearly limit of

10 microgram per cubic meter without using these insecticides or incenses and after



considering the use of specific products, so, student, whether students or drivers or office
workers or cooks, they presented values around 2, 4, 5 or 7.5 times higher than the yearly

recommended limit of the exposure of PMz:s.

(Refer Slide Time: 19:40)
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Health Effects

*  Burning one mosquito coil can release the same

amount of PM, 5 as burning 75-137 cigarettes.
————

*  The combustion of IST has been associated with
toxicological effects, morphological alterations, and
enzyme perturbations.

+  Asthma, lifetime eczema, wheezing, and rhinitis have
been associated with the combustion of IST/ICS.

¢ Furthermore, from previous studies, the combustion
of IST was found to liberate compounds that are
carcinogenic to humans.

Source: Sidibe et al. {2022) image: medialibrary.climatecentral.org

Well, health effects are there as we have discussed at several times that indoor environment
because of this particulate matters, lot of respiratory problems happen and basically these
mosquito coils etc . They have been found that they release lot of PM2s. As we have also seen
in these data, so, around 75 to 137 cigarette smoking is equivalent to burning of these coils into
the indoor environment these kind of data are there. And they are also like toxic and they some
people are allergic to those smells and their fumes etc . So, we should avoid those particular
incenses and insecticides. If we have other ways of repelling those mosquitoes, etc .
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Conclusions (1/2)

Relationships between personal exposure to PM, ; and
daily activities were investigated in the city of Bamako
using palm-sized optical PM, ; sensors.

Sampling was performed indoors and outdoors to
determine the exposure level for different activities and
microenvironments.

The study revealed that Bamako's inhabitants are highly
exposed indoors while combusting IST and ICS, where
concentrations reached 999 pg/m? on average in a 10 min
period.

Traffic and cooking were identified as high-exposure
activities.

Well, in conclusion, we can say that there is specific relationship between the concentration of

PM2s and different activities in the city of Bamako. And different groups have different

occupational hazards you can say, in the sense of high exposure for different micro

environments.
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Conclusions (2/2)

Office workers and students presented values within the
daily exposure limit without the use of specific products.

On the other hand, the group of cooks and drivers
exceeded this limit.

Reducing the use of specific products could reduce the
exposure at specific locations and reduce the risk level of
individual total inhaled doses.

The results indicated that the main exposure sources were
related to lifestyle, IST/ICS use, driving, and cooking.

The exposure levels were acute and, the emission sources
were strongly related to daily anthropogenic activities
rather than natural emissions.

And if we can remove at least those usage of insecticides or these incenses, we can really

improve in terms of less exposure, you can say, less exposure, and that way, we should give

emphasis to these kinds of recommendations.
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Recommendations

+  Communities, once aware of the potential health effects
from their daily indoor actions, can manage their own
exposure by avoiding or reducing activities that emit
pollution.

* Gradually switching from the use of charcoal and wood to
the use of cleaner energies, such as solar energy and
biogas, could alleviate the exposure to PM2.5 from biofuel
combustion, as well as pollution from waste incineration.

¢ Reducing local emissions has positive repercussions on the
mitigation response to regional and global environmental
issues, as emissions typically originate from local sources.

That communities once aware of the potential health effects, from their daily actions indoor
environment, they can do some things so that lot of built up of indoor air pollution does not
happen, they can have better ventilation or other things they can take into account. And local
emissions can also be, reduced by different activities, that way additional benefits can be

accomplished. So, this is all for today.
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I @0
References

Sidibe, A.; Sakamoto, Y.; Murano, K.; Koita, 0.A.; Traore, |.; Dansoko, Y.; Kajii, Y. Personal Exposure to
Fine Particles (PM, 5) in Northwest Africa: Case of the Urban City of Bamako in Mali. int, J, Environ,
Res. Public Health 2022, 19, 611. https://doi.org/10.3390/ijerph19010611

Fuel for Life: Household Energy and Health, Eva Rehfuess (2006);
https://apps.who.int/iris/bitstream/handle/10665/43421/9241563168 eng.pdf

Bruce, N.; Perez-Padilla, R.; Albalak, R. Indoor air pollution in developing countries: A major

environmental and public health challenge. Bull. World Health Organ. 2000, 78, 1078-1092.

Panasonic Photo & Lighting Co. Ltd. n.d. Available online:
https://industrial panasonic.com/ww/products/pt/dust-sensor/pm25_led (accessed on: 5 january

2022).

And these are the references where we have taken this case study and you can go through it
during leisure. So, thank you for your kind attention and see you in the next lecture. Thanks

again.



