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ABSTRACT 

THE EFFECTS OF AIR QUALITY FEEDBACK AND HEAL TH 
PROMOTION TO REDUCE SECOND-HAND SMOKE EXPOSURE AMONG 

INDIAN PRIMARY SCHOOLCHILDREN IN SELANGOR 

NADHIRAH BALKIST IHSAN 

Introduction: Exposure of second-hand smoke (SHS) to schoolchildren due to 
parental smoking at home is a main public health concern as children are vulnerable 
to ill-health effects arising from chemicals from tobacco. Approximately half of 
Malaysian schoolchildren are exposed to SHS due to their parental smoking at home. 
Therefore, by providing feedback of air quality in homes coupled with health 
promotion to smoking parents may be able to encourage parents to not smoke around 
their children at home. Objectives: This study aims to determine the effects of 
intervention which is air quality feedback and health promotion to reduce SHS 
exposure among Indian primary schoolchildren in Selangor. Besides, to determine and 
compare the knowledge of smoking parents before and after intervention. Methods: 
This is an intervention study conducted among seven households of Indian ethnic 
group. The air quality was measured using Dylos DCI 700 for 8-h in homes. Dylos 
DC 1 700 is specifically able to measure and differentiate PM2.s released from cigarette 
smoke using laser based particle counter. From Dylos DCI 700 measurements, the 
graph of PM2.s was illustrated by AFRESH Software in which for every peak exceeds 
25µg/m3 with slow decay shows the SHS coming from cigarette. The measurement 
was conducted twice in which the post measurement one day gap after the pre 
measurement. Health promotion was coupled with air quality feedback of the first 
measurement as a tool to increase the knowledge of smoking parents on SHS and its 
effects on children's health. After both air quality feedback and health promotion were 
conducted, the post knowledge of smoking parents on SHS and its effects was 
assessed. Results: The result showed that the average of PM2.s in each house is 34.96 
(19.26) µg/m3 exceeding the 24-h guidance limit by WHO which is 25 µg/m3

. The 
highest PM2.s recorded was 71 µg/m3

. In the post-measurement, the average decreased 
to 19.76 (9.92) µg/m3

. However the differences was not significant. The knowledge 
on SHS among smoking parents also showed significant increase with the median of 
42.86 (71.43) to 91.84 (14.29). Conclusion: The knowledge among smoking parents 
has been found to increase in this study after air quality feedback and health promotion 
were conducted. This study will be able to encourage smoking parents not to smoke 
around their children with a larger sample population. This study suggests to carry out 
measurement for 24 h to obtain accurate results that can be compared with existing 
standards. The intervention should involve other family members such as wives as 
they will be able to give motivational supports to the smoking fathers to at least not to 
smoke in house. 

Keywords: Second-hand smoke, parental smoking, schoolchildren, air quality 
feedback, health promotion, PM2.s 
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PM2.s 
Combustion particles, organic 

compounds, metals, etc. 
< 2.5 µm (microns) in diameter

HUMAN HAIR 

50-70µm
(microns) in diameter

�i 

90 µm (microns) in diameter

FINE BEACH SAND 

Figure 2.1: Size comparison of PM 
Source: US EPA (2018). Retrieved 
pollution/paiticulate-matter-pm-ba ic 

2.2 Secondhand Smoke (SHS) 

PM10 
Dust, pollen, mold, etc. 

7
_,,-'"--- < 1 0 µm (microns) in diameter

from http ://w\vw.epa.gov/pm-

Second-hand smoke (SHS) is the mixture of thousands of components that are 

known to be toxic and cancerous that are exhaled through the mainstream smoke and 

side stream smoke (Apelberg et al., 2012). SHS can be found both outside and indoor 

environments. As for the indoor SHS exposure mainly depends on the number of 

cigarettes smoked in a particular time the volume of the room and the ventilation rate. 

13 

© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



© C
OPYRIG

HT U
PM

 
UPM 



i� 

c� 

s,:,a 

.aw 

)�� 
, 
... 

lC-0 

0 

Yuu, d'i't:ldljt: Wd:);; 

Q C 
- � � 0 g � g Q � � 

� � � d 6 � � � b � � � = 

wen dlonie- - �eep �olng 

Vn11 rari, Ir cim '(rtlr Pi,.,co k

Figure 2.4: The example of graphs used in the AFRESH report. 

Source: Retrieved from Ruaraidh et al. (2017). 
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OPetaling 

Pahang 
• Hulu Langat

Figure 3.2: Map of study locations in Selangor 

3.3 Study Population 

Study population was the households with smoking parents that have 

schoolchildren lived in the house. School children were from four Tamil primary 

schools which are SJKT Ladang West Country Barat SJKT Ladang West Country 

Timur SJKT FES Serdang and SJKT Kajang. The selection was random to avoid 

selection bias. The inclusion criteria are schoolchildren currently living in the same 

house with at least one parental smoking and smoking parents smoke in house and 

available at home every day. The exclusion criteria are those who smoke outside of 

house and do not give consent to conduct intervention at home. 
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Figure 4.5.1: Graph of PM2.s in household 1 before the intervention 
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Second-:ha 1nd smoke in your home ove1r the last day 
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Figure 4.5.2: Graph of PM2.s in household 1 after the intervention 
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Second-hand smoke i!n your· ho,me over the last, day 
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Figure 4.5.5: Graph of PM2.s in household 3 before the intervention 
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Sec,ond-nan smoke i'n your ho1me O•Ver the last da,y 
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Figure 4.5.6: Graph of PM2.s in household 3 after the intervention 
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Figure 4.5. 7: Graph of PM2.s in household 4 before the intervention 
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Figure 4.5.10: Graph of PM2.s in household 5 after the intervention 

54 

�­
� 

6 
00 
� 

en 
M 

© C
OPYRIG

HT U
PM

 
UPM 



Second-hand smoke in your home over the last day 
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Figure 4.5.11: Graph of PM2.s in household 6 before the intervention 
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Secontd- and s.m,oke in you home ove,r the l.ast day 
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Figure 4.5.12: Graph of PM2.s in household 6 after the intervention 
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Seconjd-hand smoke in your home over the llas't: day 
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Figure 4.5.13: Graph of PM2.s in household 7 before the intervention 
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Se,cond-hand sm.oke in your hom,e over the last day 
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Figure 4.5.14: Graph of PM2.s in household 7 after the intervention 
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Measuring particle matter can be a problem as all the instruments do not

specify the PM2 .s to SHS. The PM2.5 can be from SHS traffic emission, cooking fume

and also air freshener. However, application of algorithm has made the PM2.s measured

by Dylos DC 1 700 enable the user to differentiate the PM2.5 coming from SHS or not.

The smoking activity can be identified through the graph as shown in Figure 5.1.4. For

every sudden and sharp increase of reading, together with peak more than 25µg/m3

indicate one cigarette smoked. It also can be identified with short lived peak followed

by long slow decay. 

Second-hand smoke in your home over the last day 

00
-

-
-

250 

200 

0 

100 

Figure 5.1.4: The peaks that indicate SHS 

Initially there were 15 households were eligible for this study. However due

to some limitations they were not able to enrol in this study. This is because some of

d h long working hours and were not able at home thus making
the respon ents ave

·bl Moreover there was also due to chronic sickness 
measurement was not poss1 e.
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Everyone knows smoking is bad and harmful to one's healtti
• 

as well as second hand smoke ... 

Methoprene 
Insecticide 

What is secondhand smoke ? 
Secondhand smoke Is a mixture of stdestream smoke (smoke that�� the end of a lighted cigarette, pipe or cigar) and smoke that is ex� l�l!!l!I imoker

The harmful chemicals hiding In a cl�rette 

7,000 chernlcals, 7Q
Benzopyrene 
Tar 

' 
• - --

N cotine 
Insecticide 

_/ 

These are of the harmful chemicals smokers inhale 

Turpentine 
Point Thinner Propylene Glycol 

Personal care Products 

Butane 
.Lighter Auld 

Cadmium 
Battede$ 

Nicotine Is one of the deadliest and most addl�lv� drugs we know 

���
Globally

600,000 
yearly deaths from 

secondhand smoke exposure

92 
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1 7,000 
(28%) of 600,000 are children

(47%) of 600,000 are women
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It is estimated that half of alt women andchildren are regularly exposed tosecondhand smoke:

.7% 
STARTS AT HOME 

4. %
IN PUBLIC AREAS 

"Glob."\! Youth Tob:icco Survey 2009 

Global Adults Tobacco 
Survey (GATS) Malaysia 2011 

4 in 10 adults who work indoors (2 3 million adults) 
at the workplace 

4 in 1 O adults (7 6 million adults 
are exposed to tobacco smoke at home 

7 in 1 o adults (8.6 million adults ) who visited 
restaurants were exposed to tobacco smoke 

Exposing an infanVklds to second-hand smoke greatly 
increases the child's risk of: 

• Asthma • Pneumonia • Bronchitis • Fluid In the middle ear

, ,.l,j .r
� J � \ I ,. / 

� ...... J i  
/ I • 

• , •.� ';.1 ·-
' 

E posure in reproductive-:aged women : 
• Pregnancy ompht;at1ons • Fetal growth restnction

• Preterm delivery • Still 1rths • Sudden infant death syndrome
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Smoking In Designated 
Areas Don't Work 

Ventilation Is Not Effective 

Separation Does Not Work! 
Bar tenders who work on 8 hour shift in a smoky 

bar lnhate the same amount of cancer causing 
chemicals as if ,hey smoked rnore than half 

a pack of cigarettes. 

The Health Consequences of Involuntary 
Exposure to Secondhand Smoke 

• When you inhale, �hemlcals In tobacco smoke
can cause damage immediately

• Even the smallest amount of tobacco smoke can also
. damage your DNA which can lead to cancer 

. • .. Even brief �posure to SHS can cause cardiovascular disease 
. �d could trigger cardiac events, such .as heart attack 

• Tobacco .smoke can quickly damage blood vessels and
make blood more likely to clot 

Bralr'l tumours 

Middle ear disease 

LyrT1phorna 

Asthma 

Sudden Infant 
d'eaih syndro_rri 
(SIDS} 

Lower. respi(a 
illness 

l!.eukenila 

Stroke 

, _!:ung cancer

Coronory 
_ t,e�r!_ �I��as�. 

Atherosclerosis 

Chronic 
obstructive 
pulmonary 

discase(COPD), 
fn�i)."r.,1! r.� Chronic 
-),'J�r.-... 1,rator; symptoms, 
ljl 

Rcproduct1ve 
ts tn women Low. 

,• l'. b1r1h weight. 
re-Term detive!Y 

·source: U.S Department of He3lth and Hum�n Sef\lfces 
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