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ABSTRACT 

ASSOCIATION BETWEEN TRAFFIC-RELATED AIR POLLUTIONS 
(TRAPS) WITH AIR QUALITY PERCEPTION AND RESPIRATORY 

SYMPTOMS AMONG PEDESTRIAN AND CYCLISTS IN UNIVERSITI 
PUTRA MALAYSIA 

MOHAMAD FADHIL BIN ZAKARIA 

Introduction: Air pollution has recently received greater attention as a cause of 
respiratory disease, and research has shown that air pollutants and traffic in urban areas 
lead to the occurrence and worsening of respiratory diseases especially for those with 
active transport like cyclists and pedestrian when ventilation take into accounts. 
Objectives: To determine an association between traffic-related air pollutions with air 
quality perception and respiratory symptoms among pedestrian and cyclists in 
Universiti Putra Malaysia UPM campus. Methodology: A self-administered, validated 
and pre-tested questionnaire was used to collect data on sociodemographic, air quality 
perception and respiratory health symptoms in a university campus from January to 
March 2018 among pedestrian {N=90) and cyclists {N=90). Air quality assessment 
was conducted in three different roads around UPM including Jalan Alpha, Jalan 
Alpha-Kolej 2 and Jalan Universiti 1. All measurements were taken during three-time 
rush hour (morning, afternoon and evening) which include parameters of PM2.s, PM10 

and ozone (03) simultaneously with traffic count. Results and Discussion: Among 
180 respondents, 89 (49.4%) of respondents believed that air quality was better than 
six months ago. The results of this study reveal that the study roads in UPM suffer 
with high concentration of air pollutants (PM10 = 83.8 µg/m3

; PM2.s = 48.9 µg/m3
; 03 

= 314.9 µg/m3) during rush hour which exceeded the I-hour and 24-hour standards. 
Most of respondents (52.8%) indicated that old vehicles and too many private vehicles 
were the major contributor of air pollution. Most of respondents agreed with initiatives 
that carpooling, reducing number of private vehicles, improving the facilities of 
pedestrian and cyclists' lane and also walking and cycling to class could reduce air 
pollution emission from vehicles. Traffic volume was significantly corelated with the 
traffic-related air pollutants (PM10, PM2.s and 03). Most of the pollutants were 
significantly associated with all six respiratory health symptoms (p = 0.001 ). 
Conclusion: The finding concluded that air quality in UPM campus was good. Old 
vehicles and too many private vehicles were the main contributor of air pollution. The 
highest concentration of air pollutants (PMrn, PM2.s and Q3) was recorded in Jalan 
Alpha - kolej 2 and J alan Universiti 1. Therefore, the findings from this study suggest 
the need for the university management to improve air quality and facilities, to more 
effectively and efficiently control and reduce traffic air pollution in UPM campus. 

Keywords: traffic-related air pollutions, air quality perception, respiratory 
health symptoms 
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Figure 2.1: Sources, transport, transformation and fa e 
(Adapted from http ://ar . 1 - dn. ml nt nt i1 L

S0140673614606176-grl.jp�, 

A National In titut of En ironm ntal H alth 1en e 

Frtt 
troposphere 

Boundary 
layer 

·-r pollutants

�- )-

IE H) cat goriz d 

air pollution into two cat gori whi h are utdo r air p lluti n and indo r air 

pollution. Outdoor air pollution invol xpo ur that tak pla ut ide of th built 

environment. Meanwhile indoor air pollution d fin a p ur t pa11i ulate 

arbon oxide and other pollutant can-1 d by indoor air du t. E ampl of pollutant 

of outdoor air pollution like fine pa11icl that produc d by the bu1ning of fo ii fu I 

noxiou ga e and ground-I vel ozone. Indoor air pollution includ ga h u h ld 

pr duct and ch mical building 1nat rial outdoor indoor all rg n toba o m k 

and al o mold and poll n (NIESH 2017). How r outdoor air pollution wa th 
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Superior Airways of respiration 

Inferior Airways of respiration 

Figure 2.2: Mechanism of Particulate Matter in Human Body 

Nevertheless re earcher con id r an th r two ca eg t • �. � well nam d 

particulate matter is smaller than 1 µm th parti 1 may h d p it d into the 

pulmonary alveoli. Ultrafine pai1iculate matt r i 100 nm in di m t r and mall r. 

They comprise a high concentration of organic comp und in th ir c mpo ition and 

may deposit in the alveolar region and nt r into th blo d tr am Lilian and Aline, 

2013). These PMs primarily com fro1n the traffic du to the w ar of hicl 

components like brakes and tire a well a u pen ion of road du t in urban ar a (Ki1n 

t al. 2015). 
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operated. Mea urement w re onducted at four ite in luded one ite for background 

mea urement in the ampling location during ru h hour period involved morning 

afternoon and evening 1u h how· period begins at 7.00 a.m. till 8.00 a.m. 1.00 p.m. till 

2.00 p.1n. and 5.00 p.m. till 6.00 p.m. respectively per site between February and March 

in 2018 (excluding semester break or rainy day). PM10, PM2.s and ozone (average of 

one reading per five minutes) were measured at one site on the sampling road in each 

road. The sampling periods in the route are fi e days per road. 

Figure 3.2: Pedestrian and cyclists using the bic cle lane to cla 

Dir t r ading in t1um nt fair 1n nit ring t 1 T I Du tTr k 1 1 II 

M nit r 2 T I id Pak r P and 

I 

qual 1 1 

n 00 a u d t m a ur a r 

1 M nit r M 

ith an up p r pa11i I limit f 10 µin. 

ith n upp r p iz limit f 2.5 µ1n and z n r p ti 

40 

© C
OPYRIG

HT U
PM

 
UPM 



In thi pr ent tudy Du tTrak SidePak and Aeroqual was u ed for the 

monitoring of PM10 PM2 sand ozone re pectively. Anangement of thi equipment was 

done before any mea ure1nent were made. All of thi equipment wa placed on the 

bench at the height of 1.1 m above the ground (Pantavou Lykoudis & Psiloglu 2017) 

at the roadside the same level of pedestrian and cyclists breathing zone for the entire 

of rush hour period (Figure 3.3). Each measurement taken with the present of the 

researcher to ensure the result is valid. 

Figure 3.3: The measurements of traffic-related air pollutants and traffic count 

by researcher at sampling location 

Measurement of PM2.s, PM10 and Ozone 

Tru 

Du tTrak IM nitor 8532 Figur .4 a u d t m a ur PM10. 

1 a handh Id b tt r - p rat d d ta-I gging, light- tt ring la r 

ph t m t r that gi r al-tim I 1n r ading . It u 

in th pti n D r impr d r Ii bilit nd I 
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It is suitable for clean office settings as well as harsh industrial workplaces, 

consttuction and environmental sites, and other outdoor applications. The DustTrak TM

II Aerosol Monitor 8532 measures aerosol contaminants such as dust, smoke, fumes 

and mists co1Tesponding to PM1, PM2.5, Respirable or PM 10 size fraction with a 

concentration range from 0.001 to 150 mg/m3 .

SidePak™ Personal Aerosol Monitor AM520 (Figure 3.5) was used to measure 

PM2.s in the routes. It is a tugged lightweight, belt mounted laser photometer, 

weighing as little as 450g. it is compact and quiet. The AM520 personal aerosol 

monitor s easy-to-read display show of data in both real-time aerosol mass 

concentration and eight-hour-time-w ighted a erage (TWA). The AM520 personal 

aero ol monitor can be u ed a per onal expo ur m nitoring a1nbient monitoring 

en ironmental ampling and other . 

Aeroqualr Serie 500 Po11abl Air Quality Mon or 1gure 3 .6 wa u d 

to mea ure ozone le el in the tudy area. 

Figure 3.4: DustTrak TM II Aerosol Monitor 8532 
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Adapted from TSI Website 

Figure 3.5: SidePak™ Personal Aerosol Monitor AM520 

Adapted from TSI Website 

-

Figure 3.6: Aeroqual™ Series 500 

Adapted from Aeroqual Sy tern W b it ) 
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3.4.3 Reference Site Measurements 

• 

"''''"""'· 
._ • U t I• I 

I Jalan Alpha -

f 1,,,....,, .. ,.- __j/ ........ . 
ll)i(V.J.[<1[ • 

)Pj • � 

Figure 3.7: Map of sampling location in 1 Pit · � • ." ;Y.·i.

Jalan Alpha 

To record day-to-day diffi r nc m background n ntrati n the 

measurement wa collected at a reference it for 30 minut befor and aft r ach 

monitoring run (we did not ha e the nece ary quip1n nt t maintain a p 1man nt 

reference ite). The reference wa in a po11 fi ld which i ab ut 100 metr from the 

nearest major road a hown in Figure 3.7 

3.4.3 Assessment of Traffic Volume 

In order to a e the contribution of traffic pollutant a u1 y of traffic 

olume by ehicl typ wa conducted. Th u1 y of traffic olume wa conduct d 
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4.3 Traffic-related Air Quality Perception 

4.3.1 Air Quality and Traffic as Source of Pollution 

Among the 180 respondents 89 (49.4%) thought the air quality of UPM 

campus area was better compared to six months ago, while 48 (26.7%) believed that 

air quality was poor compared to six months ago (Figure 4.1). 

Do not know 

■ V ry good/Good • Very p or/P r II Fair Do n t know 

Figure 4.1: Overall air quality rating in the campus area 

4.3.1.1 Motor Vehicles Affect Air Pollution 

Figur 4.2 how th r ult with th p re ntag of p pl b li that m tor 

hi 1 a a our of air p lluti n. Th p re ntag alu ar a fi 11 w : th 

ntag for trongly di agr wa 0.6% th p r ntag for di agr wa 6.1 % th 

ntag fi r n ith r agree or di agr wa 24.4% th p re ntage fi r agr wa 
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46.1 % and the percentage for strongly agree was 22.8%. Apparently respondents 

thought that motor vehicles are the priinary source of air pollution. Respondents also 

thought that motor vehicles not as source of air pollution but with low percentage 

which only 6. 7%. Based on these results, the respondents' perception may be aligned 

with the measurement of traffic volume in Table 4.5. 

50 

45 

40 

35 

30 

20 

15 

10 

5 

0 
0.6 

Strongly 
di agree 

■ Motor Vehicles Affect Air Pollution

(N=l 80) 

Di agree 

24.4 

ith r agr 
or di agr 

46.1 

Agre 

22.8 

trongly 
agree 

Figure 4.2: Perception of motor vehicles as source of air pollution 

4.3.1.2 Traffic-Related Circumstances that Affect Air Pollution in Campus Area 

In t 1m of the ource of air pollution majority 83.4% f th r pondent 

agr d that th pr bl m of traffic pollution wa old hicl in campu area. They al o 

agr d that too many pri ate 51.1 %) al o contribut d to traffi p llution. 

Mor o r r pond nt (81.1 %) did not agre that die I hicl and traffi jam 

contribut to air pollution Figur 4.3 . 
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60 
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� 40 
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Q) 
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� 

10 

0 
Totally 

Disagree 

53.9 

Disagree Not Sure 

Perception 

52.8 

Agree Totally Agree 

■ Traffic jam■ Die el vehicle Old vehicles Too many private vehicles

Figure 4.3: Aspects of motor vehicles as source of air pollution 

4.3.1.3 Initiatives to Control Air Pollution 

In t 1m of m a ur to mitigat traffic polluti n, Fi� � 4. � h w that mo t 

r pond nt (73.3% agre d that in1pro ing of facilities of p destnan and cyclist s lane 

w uld b on ofth main mea ure to reduc air polluti n. 0th r m  a ur whi h w r 

agreed to by majority of the re pond nt w re carpooling 68.9%) r due numb r of 

pri ate hi le (66.7%) and walking and cycling (66.1 % to academi z n . 
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Totally Agree 

Figure 4.4: Initiatives to control and reduce air pollution 

4.4 Traffic-related Air Pollutions 

4.4.1 Summary of measurements of air pollutant a d 

Tabl 4.2 below how the ummary of numb r of m a urement for each 

pollutant (PM2. PM1 and ozone) in three diffi rent ampling location in thr e-time 

1u h hour (mo1ning afte1noon e ening). Table 4.3 pre ent d th ummary number of 

traffic count that have been conducted imultaneou ly with the traffic-related air 

pollutant mea urement . Unfo11unately not all measurement being tak n due to the 

rainfall for each 1u h hour e p cially during afternoon. Total numb r of ample for 

Jalan Alpha wa 13 ample and 14 sample for both Jalan Alpha-Kolej 2 and Jalan 
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Alpha (Kolej 2) during afternoon and evening with reading (302.97 µg/m3) and 

(314.97 µg/m3) respectively. 

Table 4.4: Concentration of pollutants in comparison with guidelines 

Avg. 
PMl.s PM10 Ozone 

Location Time Mean (SD) time 
(µg/m3) 

Jalan Morning 34.13 (9.72) 72.4 (30.25) 22.8 (8.06) 
Alpha Afternoon 1-h 25. 73 (21.05) 58.27 (36.32) 194.33 (171.73) 

Evening 21.63 (21.64) 39.33 (36.47) 158.97 (165.55) 
Jalan Morning 48.97 (13.11) 83.77 (18.23) 31.4 (8.84) 
Alpha Afternoon 1-h 35.87 (17.11) 70.57 (35.55) 302.97 (234.07) 
(Kolej 2) Evening 26.8 (17.41) 53.0 (36.93) 314.97 (137.83) 
Jalan Morning 40.7 (14.12) 76.53 (26.87) 21.8 (4.93) 
Universiti Afternoon 1-h 44.07 (12.7) 77. 8 (26. 05) 127.47 (78.25) 
1 Evening 43.53 (72.28) 38.83 (27.95) 180.53 (147.35) 
MAAQG 1-h 200 

(2016) 24-h 120 120 (8-hour) 
WHO 1-h
(2006) 24-h 25 50 

NAAQS 1-h
(2016) 24-h 35 150 70 (8-hour) 

4.4.3 Daily Mean Concentration of Air Pollutants (PM2.s, PM10, Ozone) 

Figure 4.5 shows the daily mean concentration of air pollutants in three-time 

rush hour (PM2.s, PM10 and ozone) at Jalan Alpha. The highest measurement of PM10 

was observed during morning. The trend of measurement between PM2.s and PM10 is 

quite similar on 14 February till 20 February except for morning measurements on 20 

February that shows the peak was very high. However, the trend of measurement of 

03 did not follow of both trend measurement of PM2.s and PM10 during afternoon and 

evening. 
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Figure 4.6 below shows the daily mean concentration of air pollutants in three­

time rush hour (PMi.s, PM10 and ozone) at Jalan Alpha-Kolej 2. Both measurement of 

PMl.s and PM10 during three-time rush hour were showing the same trend. Trend 

measurement of 03 was lower compared to afternoon and evening measurements and 

the peaks was showing high during afternoon and evening on 21st March. 

The daily mean concentration of air pollutants in three-time rush hour (PMl.s, 

PM10 and ozone) at Jalan Universiti 1 was shown in Figure 4.7. The highest PM10 was 

observed during morning with peak shows on 19th February and 1st and 24th March. 

The rest trend of measurement between PM2.s and PM10 is quite similar during 

afternoon and evening. Nonetheless, the trend of Q3 measurements was high during 

afternoon and evening. 
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Figure 4.5: Daily mean concentration of air pollutants in three different time 

(a) morning, (b) afternoon and (d) evening at Jalan Alpha
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Figure 4.6: Daily mean concentration of air pollutants in three different time 

(a) morning (b) afternoon and (c) evening at Jalan AJpha-Kolej 2
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Figure 4.7: Daily mean concentration of air pollutants in three different time (a) 

morning .. (b) afternoon and (c) evening at Jalan Universiti 1 
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4.5 Comparison of Traffic Volume in Three Different Locations 

Table 4.5 below shows the traffic volume in three different roads which were 

Jalan Alpha, Jalan Alpha (Kolej 2) and Jalan Universiti 1. By vehicle type, the traffic 

volume of cars and motorcycles were found to be higher in all selected roads compared 

to buses, light and heavy good vehicles. However, in term of vehicle type of diesel as 

a fuel like buses, light and heavy good vehicles, found that buses were higher in J alan 

Alpha, while for light and heavy good vehicles were higher in Jalan Alpha (Kolej 2) 

and Jalan Universiti 1. 

Table 4.S: Traffic volumes near the measurements road 

Road 

Jalan Alpha 
J alan Alpha­
Kolej 2 
Jalan 

Total 

2299 

2760 

Universitil 2886 
Note: 
LGV: Light Good Vehicles 
HGV: Heavy Good Vehicles 

Observational traffic volume 
Cars and 

Motorcycles taxis Buses 

881 1286 91 

1190 1526 2 

1338 1507 3 
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Table 4.6: Comparisons of traffic volume in three different locations 

Location Time Average Traffic Volume 
time 

Total (n) Min Max 

Jalan Alpha Morning 1- hour 784 133 178 
(n = 13) 

Afternoon 918 138 219 
Evening 748 231 278 

Jalan Alpha Morning I-hour 957 123 228 
-Kolej 2
(n = 14)

Afternoon 1143 176 338 
Evening 702 61 217 

Jalan Morning 1- hour 1081 123 323 
Universiti 1 
(n = 14) 

Afternoon 1117 181 338 
Evening 767 61 326 

4.6 Comparison of Respiratory Health Symptoms Among Respondents 

Respiratory symptoms in this study were identified using the questionnaire 

adapted from International Union Against Tuberculosis and Lung Diseases 

(IUATLD). It was used to determine the symptoms of respiratory disease among 

respondents of the study areas as this was the fourth objective of the study. The 

parameters for respiratory symptoms were wheezing, chest tightness, shortness of 

breath, cough, phlegm and breathing difficulties. As present in Table 4.6 below, a 

significant difference and higher reported among pedestrian of respiratory symptoms 

except for coughing and breathing difficulties. The probability of getting wheezing, 

chest tightness, shortness of breath and phlegm among pedestrian as approximately 1 

times higher than cyclists. 
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Table 4.7: Occurrence of respirato!l: health s;1:m�toms among respondents b;t: using a Pearson's chi-sguare test �-180} 

Respiratory 
Pedestrian Cyclists 

{n=90} {n=90} r value p value PR 95%0 
Symptoms 

Number{%} 
Wheezing 

Yes 43 (47.8) 40 (44.4) 
0.201 0.654 1.144 0.636-2.056 

No 47 (48.5) 50 (48.5) 
Chest Tightness 

Yes 38 (42.2) 37(41.1)53 
0.023 0.800 1.047 0. 579-1. 893

No 52 (49.5) (50.5) 
Shortness of 
Breath 

Yes 26 (28.9) 22 (24.4) 
0.455 0.500 1.256 0.647-2.436 

No 64 (48.5) 68 (51.5) 
Coughing 

Yes 55(61.1) 66 (73.3) 
3.051 0.081 0.571 0.304-1.074 

No 35 (38.9) 24 (26.7) 
Phlegm 

Yes 25 (27.8) 18 (20.0) 
1.497 0.221 1.538 0. 770-3.075

No 65 (72.2) 72 (80.0) 
Breathing 
Difficulties 

Yes 28 (31.1) 27 (30.0) 
0.026 0.871 0.949 0.503-1.790 

No 62 (68.9} 63 (70.0} 
*significant at p<0.05, Prevalence Ratio (PR) significantly at 95% Confidence Interval (Cl)> I
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4. 7 Correlation between Traffic Volume and Traffic-Related Air Pollutants 

(PMl.5, PM10, Ozone) 

Pearson correlation test was computed to assess the relationship between 

traffic-related air pollutants (PMl.s, PM10, Ozone) and traffic volume in three different 

roads (Jalan Alpha, Jalan Alpha- Kolej 2 and Jalan Universiti 1). There was a positive 

correlation between traffic volume and traffic-related air pollutants. Overall, there was 

significantly with strong relationship between traffic volume and air pollutants (PMl.s 

and PM10) in Jalan Alpha, Jalan Alpha- Kolej 2 and Jalan Universiti 1. However, there 

was no significantly relationship between traffic volume and ozone in three different 

roads. 
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Table 4.8: Correlation between air pollutants (PMu, PM10, Ozone) and traffic 
volume 

Traffic Volume 

Location **Coefficient 
Pollutants *p-value 

correlation, r 

Jalan Alpha PM2.s 0.613 <0.001 

PM10 0.409 0.061 

Q3 0.290 0.654 

Jalan Alpha - Kolej 2 PM2.s 0.981 <0.001 

PM10 0.581 0.041 

03 0.261 0.072 

Jalan Universiti 1 PM2.s 0.676 <0.001 

PM10 0.583 0.081 

Q3 0.413 0.221 

••Pearson correlation, *significant at p<0.05

4.8 Association between Traffic-Related Air Pollutions (TRAPs) with Air Quality 

Perception among Respondents 

In order to associate traffic-related air pollutions with air quality perception, all 

pollutants were categorized based on their median value. A value that was higher than 

median was categorized as high while the value that was lower than median was 

categorized as low. This test only involved those who perceived air quality as poor 

(n=60) and good (n=77) (Section 4.3.1). Table 4.7 shows the association between 

traffic-related air pollutions and air quality perception among pedestrian and cyclists. 
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The Pearson's chi square test results show a significant association between all 

pollutants (PMl.s, PM10, and ozone) with air quality perception among respondents as 

(p= 0.000, PR 13.404, 95% CI 3.877-46.347), (p= 0.000, PR- 13.404, 95% CI 

3.877-46.347) and (p= 0.011, PR 0.391, 95% CI 0.188-0.811) respectively. 

It is suggested that, the probability of active traveler who exposed to high level 

of PM2.s and PM1operceived air quality as poor was 13.4 times higher than those who 

did not exposed. The probability of active travelers who exposed to high level of ozone 

perceived air quality as poor was less than 1 time than those who did not expose. This 

prevalence was small enough. 
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4.9 Association between Traffic-Related Air Pollutions (TRAPs) with Respiratory 

Health Symptoms among Respondents 

Further analysis was done to determine an association between traffic-related 

air pollutions exposure with respiratory health symptoms among the active travelers 

by using the median value. The results were tabulated in Table 4.8, Table 4.9 and Table 

4.10. 

From Table 4.8 and Table 4.9, there is a significant �ociation between high 

level of PM2.s and PM10 with five respiratory health symptoms which are wheezing (p= 

0.000, PR= 0.047, 95% CI= 0.021-0.107), chest tightness (p= 0.000, PR- 0.108, 95% 

CI= 0.052-0.225), shortness of breath (p= 0.000, PR= 0.142, 95% CI= 0.060-0.340), 

coughing (p= 0.000, PR= 0.158, 95% CI= 0.079-0.315) and phlegm (p= 0.006, PR 

0.349, 95% CI= 0.0163-0.748). It is suggested that, the probability of active travelers 

who exposed to high level of PM2.s and PM 10 to get wheezing, chest tightness, 

shortness of breath, coughing and phlegm were less than 1 times higher than those who 

exposed to the low level. This odd very small. 

For ozone {Table 4.10), there is significant �ociation between high level of 

ozone with five respiratory health symptoms which are wheezing (p= 0.002, PR 

2.849, 95% CI= 1.464-5.541), chest tightness (p= 0.000, PR= 4.229, 95% CI= 2.141-

8.354), shortness of breath (p= 0.001, PR= 3.128, 95% CI= 1.557-6.283), phlegm (p= 

0.041, PR= 2.098, 95% CI= 1.029-4.299) and breathing difficulties (p= 0.039, PR 

0.495, 95% CI= 0.252-0.972). It is suggested that, the probability of active travelers 
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who exposed to high level of ozone to get wheezing and phlegm were 2 times higher 

than those who exposed with low level of ozone. Meanwhile, the probability of active 

traveler who exposed to high level of ozone to get shortness of breath and chest 

tightness were 3 times and 4 times higher than who exposed to the low level of ozone. 
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Table 4.8: The association between exposure of PM2.swith respiratory health symptoms among respondents by using Peanon's chi-square 
test (N=l80) 

Respiratory PM1.s (High) PM1.s(Low) 
r value p value PR 95%CI 

Symptoms Number 

Wheezing 

Yes 74 9 
68.297 0.001 * 0.047 0.021-0.107 

No 27 70 

Chest Tightness 

Yes 63 12 
40.607 0.001 * 0.108 0.052-0.225 

No 38 67 

Shortness of Breath 

Yes 41 7 
0.142 0.060-0.340 

No 60 72 
22.826 0.001 * 

Coughing 

Yes 85 36 
0.158 0.079-0.315 

No 16 43 
29.458 0.001* 

Phlegm 

Yes 32 11 
7.689 0.006* 0.349 0.163-0. 748 

No 69 68 

Breathing 
Difficulties 

Yes 34 21 
1.047 0.306 1.402 0. 733-2.679

No 67 58 

•significant at p<0.05, Prevalence Ratio (PR) significantly at 95% Confidence Interval (CI)> 1
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Table 4.9: The association between exposure of PM10 with respiratory health symptoms among respondents by using Peanon's chi-square 
test (N=l80) 

Respiratory Symptoms 
PM1o(High) PM1o(Low) 

r value p value PR 9S%CI 
Number 

Wheezing 

Yes 74 9 
68.297 0.001 * 0.047 0.021-0.107 

No 27 70 

Chest Tightness 

Yes 63 12 
40.607 0.001* 0.108 0. 052-0.225

No 38 67 

Shortness of Breath 

Yes 41 7 
No 60 72 

22.826 0.001 * 0.142 0.060-0.340 

Coughing 

Yes 85 36 0.079-0.315 
No 16 43 

29.458 0.001* 0.158 

Phlegm 

Yes 32 1 1 
7.689 0.006* 0.349 0.163-0. 748 

No 69 68 
Breathing Difficulties 

Yes 34 21 
1.047 0.306 1.402 0. 733-2.679

No 67 58 

•significant at p<0.05, Prevalence Ratio (PR) significantly at 95% Confidence Interval (Cl)> I
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Table 4.10: The association between exposure of ozone with respiratory health symptoms among respondents by using 
Peanon's chi-square test (N=180) 

Respiratory Ozone(High) Ozone(Low) x2 value p value PR 9S%CI 

Symptoms Number 

Wheezing 

Yes 49 34 
9.838 0.002* 2.849 1.464-5.541 

No 78 19 

Chest Tightness 

Yes 40 35 
18.356 <0.001* 4.229 2.141-8.354 

No 87 18 

Shortness of Breath 

Yes 25 23 
1.557-6.283 

No 102 30 
10.751 <0.001* 3.128 

Coughing 
Yes 81 40 

1.747 0.848-3.600 
No 46 13 

2.320 0.128 

Phlegm 

Yes 25 18 
4.912 0.041* 2.098 1.029-4.299 

No 102 35 

Breathing Difficulties 

Yes 33 22 
4.248 0.039* 0.495 0.252-0.972 

No 94 31 

*significant at p<0.05, Prevalence Ratio (PR) significantly at 95% Confidence Interval (CI)> 1
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CHAPTERS 

DISCUSSION 

5.1 Socio-demographic 

The results showed that majority of pedestrian and cyclists were female aged 

21-22 years old and also not smoking with majority of them from residents of Kolej

Kelima and also Kolej Canselor. Omid et al., (2013) also reported disproportionate 

gender distribution of female to male in public university in Malaysia. The proportion 

of female students were higher compared to male students. The demographic data may 

suggest that many young healthy adults have a growing awareness of air pollution, and 

they want the management to change the situation. 

S.2 Traffic-related Air Quality Perception

These results contribute with evidence about students' perception on traffic 

pollution issues in UPM campus area. As well as previous studies by ( Gracia & J aula, 

2006; Ramirez, 2015), our findings aim to improve the understanding of UPM' s air 

pollution condition and to highlight the potential of including student's perception as 
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a way to support local action to address air pollution problems. Taking advantage of 

the university students, we were able to have about 180 respondents in total, from 

different college around main campus area in UPM. As far as we are aware, this is the 

first study addressing students' perception, examining about air quality, its causes and 

health impacts especially on respiratory symptoms. 

There is a widespread concern about air quality within the participants. Among 

the 180 respondents, 89 ( 49.4%) thought the air quality ofUPM campus area was better 

compared to six months ago, while 48 (26. 7%) believed that air quality was poor 

compared to six months ago. The fact that all participants were undergraduate students 

from non-environmental programme is of course giving a certain heterogeneity to the 

sample, but it must however be notices that it covers people from a broad range of ages 

and different residents in UPM campus. 

Majority of the respondents 83.4% agreed that air pollution was motor vehicles. 

These findings can be linked with the measurements of traffic volume as stated in 

section 4.4. The highest average number of traffic volume was recorded in Jalan 

Universiti 1 with 2886 number of vehicles, followed by Jalan Alpha-Kolej 2 with 2760 

and the least traffic volume in Jalan Alpha 2299 number of vehicles. This is consistent 

with the previous research that highlight public perception on traffic pollution in 

Federal Territory, Kuala Lumpur has shown that the main sources of air pollution were 

motor vehicles (Shafie & Mahmud, 2017). Similarly, a previous study from New 

Zealand has shown that the main sources of air pollution were motor vehicles, coal 

combustion, wood sources, and unknown sources (Ancelet et al., 2014). On the other 
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hand, research fmdings have shown that people largely perceive automobiles as the 

main source of air pollution (Gordon, Rowel & Brandao, 2003). In Kuwait, people 

identified air pollution to be the fifth most important consequence of traffic congestion 

out of eight possible consequences. But few parents were willing to use a free school 

bus service if provided (Koushki et al., 2002). 

Air pollution problems are complex and multidimensional, which demands to 

involve different perspective for its analysis and management (Lezama, 2004; 

Funtowictz & Ravetz, 1990; Cupples; 2009). It is not about reducing the discussion to 

relativistic approaches, but a complete understanding of the local air quality scenario 

should include people's perception of the problem as part of its indicator in order to 

reduce and control air pollution. In UPM, it is time to start building and strengthening 

the existing university environmental policy together with students. We consider this 

is crucial since student's participation in such university agenda can lead to generate 

strategies for a better environment. Therefore, these findings agreed by the majority of 

the respondents to suggest that improving facilities of pedestrian and cyclists' lane 

(73.7%), car-pooling (68.9%), reduced the number of private vehicles (66.7%) and 

also walking and cycling ( 66.1 % ) to the academic zones as control measures to reduce 

air pollution in campus area. 

5.3 Traffic-Related Air Pollutants (PM10, PM2.s, Ozone) Level 

In this study, the mean concentration of air pollutants was exceeded the 24-

hour and I-hour standards. The highest average concentration of PM2.s was recorded 
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in Jalan Alpha-Kolej 2 during morning (48.9±13.1 µg/m3) while during afternoon 

(44.1±12.7 µg/m3) and evening (43.5±72.3 µg/m3) were in Jalan Universiti 1. PM 1o 

also was recorded highest reading in Jalan Universiti 1 during afternoon (77.8±26.1 

µg/m3) while Jalan Alpha-Kolej 2 during morning (83.8±18.2 µg/m3) and evening 

(53.0±36.9 µg/m3). Ozone was recorded with highest reading in Jalan Alpha-Kolej 2 

in two-time rush hour (afternoon and evening) with (302.9±234.1 µg/m3) and 

(314.9±137.8 µglm3) respectively, but the ozone concentration was below the 1-hour 

standard during morning. Ozone was beginning with the low values in the early 

morning. As the solar intensity increases, ozone begins to accumulate and reaching the 

maximum at its midday peak during afternoon. As solar energy decreases, ozone 

begins to decline and reaches its minimum at evening. This is because ozone can be 

formed as the result of the sunlight induced oxidation of precursor pollutants emitted 

into the atmosphere (NOx) (Moser, 1986). 

This study found that J alan Alpha- Kolej 2 was suffered with high 

concentration of air pollutants (PM 10, PM2.s and ozone) in three-time rush hour 

(morning, afternoon and evening) followed by Jalan Universiti I and the least 

concentration of air pollutants recorded was in Jalan Alpha. This is because the 

location of Jalan Alpha-Kolej 2 is near to the residential area, the road was intersection 

besides the high density of traffic that contributed to the high concentration of traffic­

related air pollutants as compared to Jalan Alpha and Jalan Universiti I. Previous study 

also found that highest air pollutant concentrations were observed at intersection 

(Hankey & Marshall, 20 l 5). 
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Based on the traffic count survey, the number of small size vehicles 

(motorcycles) (3409) and medium size vehicles (cars and taxis) (4319) are the highest 

among large size vehicles (buses, light and heavy good vehicles). Even though, the 

small size vehicles producing low concentration of traffic-related air pollutants but 

with the high number of small size vehicles will contribute to high emission of traffic­

related air pollutants (Zuurbier et al., 2010). Zuurbier et al. (2010) also states that 

concentration of traffic-related air pollutants was significantly influenced by the road 

design and fuel type. 

Based on the survey, De Kok et al. (2006) states that traffic is the major source 

of PM mainly originating from the wear of vehicle components such as brakes and 

tires as well as suspension of road dust. This was also reported by Ferm and Sjoberg 

(2015), that in their study, indicating that most of the PM2.s particles originate from 

the exhaust pipes and the coarse fraction of PM10 comes from the road. 

5.4 Correlation between Traffic Volume and Traffic-Related Air Pollutants 

(PMl.s, PM10, Ozone) 

This study shows that there was a positive, significant direct strong relationship 

between the traffic volume and air pollutants (PM2.s and PMao) in three different roads 

(Jalan Alpha, Jalan Alpha - Kolej 2) and Jalan Universiti 1). This finding is similar 

from the finding of other studies, as it is found that the concentration of PM2.s and 

PMao from road traffic were significantly correlated with the traffic volume (Ferm & 

Sjoberg, 2015). Pant and Harrison (2013) stated that road traffic significantly 
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contribute to airborne concentration of particulate matter (PM) with 5%-80% 

depending on site and location. The factors that contribute to emission of air pollutants 

based on the fleet mix, type of road, traffic characteristics and fuel type (Pant & 

Harrison, 2013). 

However, the results show that there was positive, insignificant direct fair 

correlation between traffic volume and ozone. Even though the traffic volume was 

recorded high during morning but the sunlight was minimal during morning. The 

ozone concentration starts to increases during afternoon and evening with good 

intensity of the sunlight. The sunlight acts as catalysts in order to oxidize the NOx and 

VOCs to ozone (Ling & Guo, 2014). 

5.5 Association Between TRAPs (PM10, PM2.s, Ozone) with Air Quality 

Perception 

There is a statistical evidence for the relationship between perception on the air 

quality and PM10, PM2.s (r = 23.20, p < 0.001) and ozone (r = 6.516, p = 0.011). In 

general, the importance of vehicular traffic as a source of air pollution, rises as the air 

quality perception perceived as poor. This is in accordance with the results from 

previous studies (Sakseena, 2011 ), where studies have stressed the daily experience on 

how people perceived the quality of air. Most studies have highlighted that the real­

world experience of the respondents including the smells of pollutants and what they 

have seen were the major influenced of their perception on the air pollution levels 

(Bickerstaff and Walker 2001; Howel et al., 2003). However, not much work has been 
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done to study how human perception correlate with physical measurements of 

pollution. Our findings are also in line with some other studies by Liao et al. (2015), 

they found that the levels of ozone and visibility were more correlated with perceived 

air quality. This also agreed to the findings from previous literature by Modig and 

Forsberg (2007) which mentioned those who perceived annoyance in relation with 

rising level of vehicle exhaust concentrations. 

S.6 Association Between TRAPs (PM10, PM2.s, Ozone) with Respiratory Health

Symptoms 

Regarding the consequences of traffic-related air pollution, many studies have 

reported a correlation between the exposure level to car-emitted pollutants and various 

health effects including respiratory disease and decline of human body functions. 

These effects are greater among infirm, elderly people and children, who have weaker 

immune systems (Annesi-Maesano et al., 2007; Garcia Gallardo et al., 2013). 

However, young healthy adults also not excluded from these effects because they are 

very active and spend most of their time outdoors (Juneng L. et al., 2009). In particular, 

studies have reported that traffic-related factors influence not only occurrence of 

allergic disease, but also respiratory disease (e.g., asthma) (Brunekreef et al., 1997; 

Crilly et al., 2013). Air pollution has recently received greater attention as a cause of 

respiratory disease, and research has shown that air pollutants and traffic in urban areas 

lead to the occurrence and worsening of respiratory diseases especially for those with 

active transport mode like cyclists and pedestrian when ventilation take into accounts 

(Leikauf, 2002; Abramson, 2006; Jonathan et al., 2012). Furthermore, studies have 

80 

© C
OPYRIG

HT U
PM

 
UPM 



verified that short-term exposure to diesel emissions may cause hypersensitive 

allergies and asthma-like symptoms (McCreanor et al., 2007; Patel et al., 2011). 

In this study, statistical evidence (p < 0.001) demonstrated that the higher the 

concentration of traffic-related air pollutants (PM10, PMi.s, and ozone), the higher the 

chance to have respiratory symptoms (wheezing, shortness of breath, coughing and 

phlegm). For exposure of air pollutants, PM10 and PMi.s shows significant association 

(p < 0.001) with wheezing, chest tightness, shortness of breath, coughing and phlegm. 

This is consistent with previous research that highlight the statistically significant 

association of PM10 (OR= 1.012; 95% CI, 0.997-1.026) with coughing. Ozone (03) 

show significant association (p < 0.001) with wheezing, chest tightness, shortness of 

breath, phlegm and breathing difficulties. Similarly, this result also was supported by 

Norback et al. (2000) study where they found a significant relationship between 

various types of indoor gaseous and particulate pollutants with nasal effects. 

International study by Madureira et al. (2015) stated that some air pollutants, even at 

low exposure levels, were related to the development of respiratory symptoms. 

S. 7 Study Limitation

The present study conducted was through cross-sectional design, which we 

cannot predict whether certain variables precedes the other, such as the traffic-related 

air pollutants was causing respiratory health symptoms or whether it is after they have 

respiratory health symptoms, they exposed to the traffic-related air pollutants. This 
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also applies to other variables, where causal relationship was not being able to 

established. 

Another major limitation was regarding the sample size, where minimum 

sample size was hardly achieved, as potential respondents was not answering the 

questionnaire even have been posted or blasted throughout the social media. In 

addition, the short study duration made those who answered beyond the questionnaires 

beyond the time given unable to be included in this study. 

Apart from that, as this study is based on self-reported of respiratory symptoms, 

without verifying it with clinical or laboratory reports, recall bias might be present. 

Also, for traffic-related air pollutants assessment, there are still no standards 

established for PM2.s. In this study, traffic-related air pollutants assessment was done 

for l hours for every rush hour periods. Therefore, Recommended Malaysian Air 

Quality Guideline (RMAQG) or other reference standard may not be suitable for 

comparing the exposure as most of it was based on 8-hour or 24-hour exposure. 

Last but not least, this study has the limitation of not being able to represent 

the general population of UPM that also include staffs and students that use passive 

transportation as a main transportation to class. 
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CHAPTER6 

CONCLUSION AND RECOMMENDATION 

6.1 Conclusion 

Students' perception on traffic-related air pollution, level of traffic-related air 

pollutants and respiratory health symptoms were explored among pedestrian and 

cyclists in UPM. 

The present study strongly suggested that 89 (49.4%) of respondents believed 

that air quality was better compared to six months ago. The respondents identified that 

traffic pollution is influenced by the old vehicles and too many private vehicles in 

campus area. Most of the respondents were favorable to policies and strategies that 

reduce the number of private vehicles, carpooling, improving facilities of pedestrian 

and cyclist's lane and also walking and cycling to class can control and reduce the 

traffic emission. The highest mean concentration of PM2.s were found in Jalan Alpha 

- Kolej 2 (morning: 49.0±13.l µg/m3) and Jalan Universiti I (afternoon: 44.1±12.7

µg/m3). The highest mean concentration of PM 10 were found in J alan Alpha - Kolej 2 

(morning: 83.7±18.2 µg/m3 ; evening: 53.0±37.0 µg/m3) and Jalan Universitil 

(afternoon: 77.8±26.l µg/m3). The highest mean concentration of ozone (03) was 
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found in Jalan Alpha- Kolej 2 (morning: 194.3±171.7 µg/m3) and Jalan Universiti 1 

(afternoon: 315.0±137.9 µg/m3 ; evening: 180.5±147.4 µg/m3).

The widespread perception of poor air quality and level of air pollutants 

concentration should be a call for the university management to initiate or intensify 

monitoring, and emissions control programs. Toe findings of this study should, 

therefore, be taken into account by the university management in formulating policies 

and measures to mitigate traffic pollution in UPM. 

6.2 Recommendation 

6.2.1 University Management 

Managing air quality in university should be consider as first priority because 

the students' performance in class are significantly associated with the exposure to 

outdoor air pollution. The university management should ensure that the air pollution 

is well regulated and below the standards at all times by strategize an action and 

policies to address this problem. As this study found that the sources of air pollution 

in UPM campus was traffic pollution. Therefore, the measures should be taken 

regarding to the transportation in campus area. Transportation system plays an 

important role on the carbon emission and pollutant level in university. Transportation 

policy to limit the number of motor vehicles in campus, the use of campus bus and 

bicycle will encourage a healthier environment. The pedestrian policy will encourage 
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students and staff to walk around campus and avoid using private vehicles. The use of 

environmentally friendly public transportation will decrease carbon footprint around 

campus. The transportation policy designed to limit or decrease the parking area on 

campus and the transportation initiatives to limit or decrease private vehicles on 

campus. Other than that, university management also should maintain the pedestrian 

and cyclist lane in a good condition. 

6.2.2 Campus shuttle service 

The peak level of particles (PM2.s and PM10) and ozone might due to the traffic 

congestion near the residential and pedestrian and cyclist lane. The presence of campus 

shuttle service and other vehicles waiting for the students in morning, afternoon and 

evening may disperse these pollutants throughout the roadside near to the pedestrian 

and cyclist lane. Thus. Eliminating pollutant sources should help to minimize the 

student's exposure. This low-cost option can be easily implemented by university 

management. 

6.2.3 Students 

Students should practice to take care of their personal hygiene and also their 

environment. The students should also wear the facemask if they found that the air 

quality in their campus was poor during walking or cycling to class in order to 

minimize the exposure because during this activity they may exposed directly to the 

particles that remain in environment. 
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6.2 Recommendation for Future Studies 

This present study shows the state of traffic pollution in the roadsides is very 

limited particularly between traffic-related air pollutions with air quality perception 

and respiratory symptoms among university students especially to those that travel to 

class by cycling or walking. There are still limited studies on how human perception 

correlate with physical measurements of pollution and also the mechanism effects of 

the particulate matter and ozone on respiratory symptoms are still not clearly 

understood. Further research need to be conducted in the future on measurements of 

other traffic-related air pollutants ( carbon monoxide, black carbon, sulphur dioxide, 

nitrogen dioxide, and VOCs) and particles in depth with their mixture components in 

order to determine in detail the significant differences with a large number of sample 

sizes. 

At closing, more research is needed to determine the range of traffic pollution 

issues in university and brings forward to the urban are with high population. 

Hopefully with different studies on traffic-related air pollutions conducted in Malaysia 

may help Ministry of Higher Education (MOHE) to generate a good policy and made 

known to the community so a better liability will be taken together. 
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ETHICS COMMITTEE FOR RESEARCH INVOLVING HUMAN SUBJECTS 
(JKEUPM) 

Research title 

Study Site 

JKEUPM Ref No. 

Researcher 

Supervisor 

UNIVERSITI PUTRA MALAYSIA

: Asso�iation Be�een Tr_affic-Related Air Pollutions (TRAPS) With AirQuality Percept10n and Respiratory Symptoms Among Pedestrian and
Cyclists in U niversiti Putra Malaysia

: UPM 

: JKEUPM-2017-197 

: Mohamad Fadhil bin Zakaria 

: Dr. Nor Eliani bt Emni 

Documents received and reviewed with reference to the above study: 

1. Ethics Application Fonn, Version I dated 31/10/2017
2. Respondent lnfonnation Sheet & Consent (English ), Version 2 dated 16/11/2017
3. Respondent Information Sheet & Consent (Malay ), Version 2 dated 16/11/2017
4. Proposal (English), Version 3 dated 8/1/2018
5. Questionnaire (English), Version l dated 31/10/2017
6. Curriculum Vitae of:

a. Dr.Nor Eliani bt Ezani

The University Research Ethics Committee, Universiti Putra Malaysia (JKEUPM) operates in accordance 
the ICH-GCP Guidelines. 

Decision by JKEUPM: 

Approved 

Permission MUST BE OBTAINED from the respective hospitals/ institutions before 
conducting the research 

D Disapproved

Please note that the approval is VALID UNTIL 8 JANUARY 20l 9

Researchers should comply with the following:

I. Complete a Study Final Report upon study completion (Fonn 3.2).

II. 
. . red · h ase of amendments/ changes to the study documents/ study

Ethical approval ts requt tn t e c 

sites/ study team. 
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lAWATANKUASA ETIKA UNIVERSITJ UNTUK 

�I 
[!]r:,� PENYEUDIKAN MEUBATKAN MANUSIA (JKEUPM)

� '
LIi � UNIVERSITI PUTRA MALAYSIA, 43400 UPM SERDANG, 

II 
..w.-a,n """'�IMLAYaA SELANGOR, MALAYSIA 

II: I 

FORM 2.4: RESPONDENT'S INFORMATION SHEET AND INFORMED CONSENT FORM 

Please read the following information carefully and do not hesitate to discuss any questions you 
may have with the researcher. 

1. STUDY TITLE :
A field study approach of traffic-related air quality perception and health impad among
pedestrian and cyclists in University campus.

2. INTRODUCTION:
Air quality plays an important role in the quality of life, affecting humans' health and also
welfare. Poor air quality is closely related to adverse health effects or even premature death.
Bicyclists and pedestrian enjoy the health benefits of increased physical activity, but with the
major potential drawback of an increased uptake of traffic-related air pollutants which have
been linked to adverse health effects and associated with increased mortality. Therefore, it is
utmost importance to carry out this study to explore traffic-related air quality perception
among them in order to suggest improvement of transportation system in the campus and
reducing personal's risk to adverse health effects.

3. WHAT WILL YOU HAVE TO DO?
As a respondent, you are needed to sign the consent form which indicated you are interested
and willing to cooperate with this study. Then, you are asked to complete the questionnaire.

4. WHO SHOULD NOT PARTICIPATE IN THE STUDY?
Respondent who are not travel with bicycle or by walking to/from class

5. WHAT WILL BE THE BENEFITS OF THE STUDY:

(a) TO YOU AS THE SUBJECT?

There are no individual benefit when taking part in this research study

(b) TO THE INVESTIGATOR?

The researcher hope that the finding of this study will provide data to know
perception of bicyclist and pedestrian towards air quality in university campus in
order to suggest improvement of transportaion system in the campus and reducing
personal's risk to adverse health effects.

8. WHAT ARE THE POSSIBLE RISKS?

There are no possible risks known for joining this study.

JKEUPM/FORM 2.4

VERSION: 17 JULY 2017 Pagel 
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7. WILL THE INFORMATION THAT YOU PROVIDE AND YOUR IDENTITY REMAIN
CONFIDENTIAL?

All the information and Identity that are provided by the respondents will remain confidential. 

8. WHO SHOULD YOU CONTACT IF YOU HAVE ADDITIONAL QUESTIONS DURING THE
COURSE OF THE RESEARCH?

If you have any inquiries you can contact the researcher responsible for the study or the 
project leader of the researcher. 

Mohamad Fadhil Bin Zakaria (Researcher) 
Bachelor of Science (Environmental and Occupational Health) 
Department of Environmental and Occupational Health 
F acuity of Medicine and Health Sciences 
Universiti Putra Malaysia 
014-5424331
fadhilzakaria234@gmail.com

Dr. Nor Eliani Bt Ezani (Supervisor) 
Senior Lecturer 
Department of Environmental and Occupational Health 
Faculty of Medicine and Health Sciences 
Universiti Putra Malaysia 
019-2894449
elianiezani@upm.edu.my

Please initial here if you have read and understood the contents of this 

page __ _ 

JKEUPM/FORM 2.4 

VERSION: 17 JULY 2017 Page2 
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9. CONSENT

Identity Card No. 
. ..... ..... . ......... ...... ... .. .

address .................................................................................................................... . 

... . ............................................ ................. hereby voluntarily agree to take part In the 

research stated above *(clinical /drug triaVvideo recording/ focus group/ interview-based/ 

questionnaire-based). 

I have been Informed about the nature of the research in terms of methodology, possible 

adverse 

effects and complications (as written in the Respondent's Information Sheet). I understand that 

I have the right to withdraw from this research at any time without giving any reason 

whatsoever. I also understand that this study is confidential and all information provided with 

regard to my Identity will remain private and confidential. 

I* wish / do not wish to know the results related to my participation In the research 

I agree/do not agree that the images/photos/video recordings/voice recordings related to me be 
used in any form of publication or presentation (if applicable) 

* delete where necessary

Signature ..................................... . Signature ....................... ... ............ . 
(Respondent) (Witness) 

Date: .................. ............ .............. . Name : .................................... ........ . 

1/C No. : ..................... ...................... .. 

I confirm that I have explained to the respondent the nature and purpose of the above­
mentioned research. 

Date ................. ............ ........ . 

JKEUPM/FORM 2.4 

VERSION: 17 JULY 2017 

Signature ....................... ............... . 
(Researcher) 
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SECTION A: SOCIODEMOGRAPHIC INFORMATION 

1. Gender:□ Male□ Female

2. Races: □ Malay □ Chinese □ Indian □ Others ( ..................... ) 

3. Age:[ 19- 20 years

4. Nationality: .......... .. 

□ 21 -22 years

S. Year of study: □ First Year □ Second Year

SECTION B: RESIDENTIAL INFORMATION 

1. What is your current residence?

............ .................................. 

2. How long have you been lived here?

................................................. 

□ More than 22 years

3. What is the estimated distance from your residence to class?

...... ...... ...................................................... 

4. Do you live nearest to the busy road?

D Yes □ No

S. IfYES, what is the estimated distance from your residence to the busy road?

D Less than 100 meters D 100-500 meter □ >500-1000 meter

D > I 000 meter

S. How is your residential college surroundings?

□ Less dusty D Fairly dusty □ Heavy dusty 

SECTION C: ACTIVE TRAVEL MODE

Please answer the following questions regarding to how you commute from/to class:

l. How do you go to class? □ Wal king

(If you are walking, answer question no 2, and 

skip question no 3) 

□ Cycling

(If you are cycling, answer question no 3, and

skip question no 2)
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2. How many days a week did you walk to class?

DO □ 1 02 03 

3. How many days a week did you cycle to class?

DO D 1 □ 2 03 

S. Which type of route did you usually use to class?

04 OS 

04 OS 

a Off-road ( eg: sport field) a On-road ( eg: bicycle/pedestrian lane) 

6. If you are walking and cycling to/from the class, how frequent of cycling and
how frequent of walking in S days of class:

(e.g.: Cycling: 3, Walking: 2) 

Walking: ................................ J...Cycling: ··········--···-········--·-·-

8. What is the duration of commuting to/from the class?

a < S minutes a 5 -10 minutes 

10. When do you heading home from class?

(e.g.: 6.00 p.m.)
··········------·-··-----------·-·-·· 

a > 10 minutes 

21. How many days a week do you cycling/walking to class?

a l □ 2 a 3  □ 4  □ S

SECTION D: ENVIRONMENT AL TOBACCO SMOKE 

1. Is there any of your housemate smoking?

D Yes □ No

2. If YES, how many of your housemate who live with you are smoking?

0 1 □ 2 03 

4_ Are you often exposed to cigarettes in the room?

□ Morethan3
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D Yes □ No

S. Do you smoke?

□ Yes □ No

7. If YES, at what age did you start smoking?

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SECTION E: PERCEPTION TOWARDS TRAFFIC-RELATED AIR 

QUALITY 

Instruction: Please answer the following questions: 

1. How would you rate the overall air quality in your campus, compared will last six

months?

□ Very good

□Very Poor

D Good □ Fair □ Do not know □ Poor

2. Do you agreed that motor vehicles affect air pollution in your campus?

□ Strongly disagree □ Disagree □ Neutral □ Agree

□ Strongly agree

3. How much do you believed each of the following traffic-related circumstances

affects air pollution in your campus

Source of Strongly Disagree Neutral Agree Strongly 

Air disagree agree 

Pollution 

1. Traffic jam

2. Diesel

vehicle

3. Old

vehicles

4. Too many

private

vehicles

-
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4. What is your initiatives to control and reduce air pollution due to traffic in your
campus?

Initiatives Strongly Disagree Neutral Agree Strongly 
disagree agree 

1. Carpooling

2. Walking and
cycling

3. Improve
facilities of
cyclist lane

4. Reduce
number of
many private
vehicles

SECTION F: RESPIRATORY HEAL TH SYMPTOMS 

To answer the questions, please tick the appropriate box. If you are unsure of the 
answer please tick "NO". 

WHEEZING AND TIGHNESS IN THE CHEST 

1. Have you had wheezing or whistling in your chest, at any time in the last three

months? 

□ Yes □ No

2. If YES, how long this condition occurred?

... . . . ... ... . .. ... . .. ... ... ... ... ... ... . .. ... ... ..

SHORTNESS OF BREATH 

3. Have you woken up with the feeling of tightness in your chest first thing in the

morning, at any time in the last three months? 

□ Yes □ No

4. If YES, how long this condition occurred?

. . . . . . . .
. . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . .
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