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ABSTRACT

Objective. The study aimed to evaluate the sound pressure levels of selected traffic enforcer sites in the City of Manila.

Methods. A Briiel & Kjeer Integrating Sound Level Meter type 2225 was used to measure sound pressure levels in
dB(A) to estimate personal noise exposure of traffic enforcers designated at Quezon Boulevard near Quiapo Church
and Recto - Rizal Avenue on a weekday and a weekend. Graphs were generated while appropriate measures were
calculated for the noise exposure levels. The mean exposure levels were compared with the Philippine Occupational
Safety and Health standards by computing the corresponding permissible exposure limit for each work shift using
the Equal Energy Principle.”

Results. Noise exposure levels at Quezon Boulevard ranged from 75.0 dB(A) to 91.5 dB(A) with mean noise exposure
level of 84.3 + 3.7 dB(A) and 82.5 + 2.6 dB(A) for the weekday AM and PM shift, respectively. The mean noise
exposure level at Quezon Boulevard for the weekend AM shift was 82.4 + 2.6, whereas 80.4 = 2.8 for the PM shift.
The noise exposure levels at Recto - Rizal Avenue ranged from 81.5 dB(A) to 99.3 dB(A) with mean noise exposure
level of 86.7 + 2.6 dB(A) and 86.0 = 2.1 dB(A) for the weekday AM and PM shift, respectively. The mean noise
exposure level at Recto - Rizal Avenue for the weekend AM shift was 86.7 £ 2.3, whereas 89.0 £ 4.0 for the PM shift.

Conclusion. The study showed that traffic enforcers designated at Quezon Boulevard and Recto - Rizal Avenue are
exposed to noise levels that do not exceed the Philippine Occupational Safety and Health standards.

Key Words: occupational noise, traffic enforcers, occupational health and safety, occupational noise exposure,
industrial hygiene

INTRODUCTION

Noise is an unwanted and unpleasant sound' that can
disrupt individuals’activity and deteriorate their quality of life
by affecting how they normally function — psychologically,
physiologically or socially.? It can be classified into either
occupational or environmental noise. Occupational noise
includes all unwanted sounds in the workplace while
environmental noise comes from all sources of noise
excluding those that are from the workplace.** Exposure to
noise can be affected by the following factors: intensity of
noise (sound pressure level), frequency distribution of the
noise, time pattern and duration of exposure.® As the levels
of these factors increase, the greater is the damage that can be
inflicted on the exposed individual.®
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Health Administration (OSHA). In the Philippines, the
institutions that set the standards include the Department
of Health (DOH) and the Occupational Safety and Health
Center (OSHC) under the Department of Labor and
Employment (DOLE).

Awareness on pollution brought about by noise has
always been limited due to its unnoticeable effects but
recently, noise is becoming a more prominent social,
environmental and health problem due to the increasing
urbanization.!?® Road traffic, one of the dominant sources
of noise in urban and rural environment, continuously rises
with the increasing number of people and vehicles, as well
as congestion of traffic.” Traffic enforcers, who spend most
of their time in roads directing traffic, are at the forefront of
exposure to road traffic noise.

A study on the noise exposure among traffic police officers
conducted in Sudan reported that the noise levels measured
using a dosimeter were high at all points which in turn have
led to annoyance and tinnitus among the traffic enforcers.®
Worse effect, such as hearing loss, may also be induced by
occupational noise exposure according to the audiometric
results of the study conducted among French motorcycle
police officers.” Despite the alarming health effects of traffic
noise exposure, there are however no published studies in the
Philippines that focus on this subject.’

In line with this pressing concern, this study aimed to
evaluate the noise exposures of traffic enforcers in selected
streets in the City of Manila, Philippines to act as a guide
for the formulation and implementation of control measures
designed to protect these workers from the harmful health
effects of occupational noise. This study specifically intended
to describe the weekday and weekend sound pressure levels
of selected traffic enforcer sites and to compare the sound
pressure levels to the Philippine Occupational Safety and
Health (OSH) standards.

METHODS AND MATERIALS

A descriptive study design was used to measure the
sound pressure levels of selected traffic enforcer sites in the
City of Manila for the estimation of the noise exposure of the
traffic enforcers in these areas.

Study Population

'The study population was composed of traffic enforcers
employed by the Manila Traffic and Parking Bureau (M'TPB)
of the City of Manila. Specifically, traffic enforcers who: (1)
worked from 6:30AM - 12:00PM or 12:30PM - 7:00PM,
or within these specified time in the selected busiest streets
of Manila from the list provided by MTPB;" (2) were
permanently assigned to the area; (3) did not frequently leave
their posts except for restroom breaks; and (4) have consented
to participate in the study. They were not characterized
according to age, sex, and years of employment because noise
exposure levels are independent of these variables.

MTPB" specified eight streets in Manila that are
considered busiest in terms of vehicular and pedestrian volume
among all areas where the traffic enforcers are deployed. These
sites are: Divisoria (Recto — Abad Santos), Lawton (Park
and Ride), Quezon Boulevard in front of Quiapo Church,
Quirino, Ramon Magsaysay Boulevard (Ramon Magsaysay —
V. Mapa), Espafia — Lacson, Recto — Rizal Avenue, and Taft
Avenue (United Nations Ave. — Kalaw).

An ocular survey was conducted to identify the study sites.
Criteria for choosing these included the following: (1) noise
levels as perceived by the M'TPB; (2) if the traffic enforcers
stay on the site throughout their entire shift; and (3) safety
considerations of the investigators (e.g. being hit by vehicles).
Only two sites qualified for the study: Quezon Boulevard in
front of Quiapo Church and Recto - Rizal Avenue.

Preliminary Assessment

Preliminary assessment was done on the two selected
streets to identify the sampling points where traffic enforcers
are positioned. The different sources of noise present in the
area such as trains, vehicles, people, and construction activities
were identified but were not quantified.

Estimating Personal Noise Exposure

Participants were first briefed about the study and the
content of the informed consent form at their outposts before
the start of their shift and the actual data collection.

Upon consultation with the OSHC DOLE regarding
the methodology,”? the investigators used an analog
integrating sound level meter (Briel & Kjer Integrating
Sound Level Meter type 2225) to measure sound pressure
levels (in dB(A)) at selected traffic enforcer sites. To account
for variations in noise intensities throughout the monitoring
period, readings were taken using the slow response setting
of the sound level meter.

In measuring occupational noise exposure, the
recommendations set forth by OSHA of the United States
Department of Labor %* were employed. The sound level
meter was calibrated using a Briiel & Kjer Sound Level
Calibrator type 4230 prior to data collection. The instrument’s
microphone was positioned within the hearing zone of the
traffic enforcer, which is around two feet diameter surrounding
the head of the enforcer (refer to Figures 1 and 2).

Readings were taken for one minute at 10-minute
intervals for the entire shift (5.5 hours for morning and 6.5
hours for afternoon); hence, the number of measurements
was expected to be 33 recordings in the AM shift and 39
recordings in the PM shift. Since the analog integrating sound
level meter displays sound pressure levels instantaneously,
a video camera was used to record the readings generated
by the integrating sound level meter during the 1-minute
measurement. Data collection in each street was done for
two days, Monday or Friday, and Saturday, which were
identified as busy days by OSHC.'? Table 1 shows the dates

on which the measurements were taken.
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Table 1. Noise measurement, shift duration and number of readings according to site and day, City of Manila, December 2013

Site Weekday
12/13/2013 (Friday)

Quezon Boulevard Shift duration (hours)

AM Shift 5.5
PM Shift 6

Recto - Rizal Avenue Shift duration (hours)

AM Shift 4.17
PM Shift 5.67

12/16/2013 (Monday)

Weekend
12/14/2013 (Saturday)
No. of readings Shift duration (hours) No. of readings
29 5.5 32
32 6.67 38
12/28/2013 (Saturday)
No. of readings Shift duration (hours) No. of readings
25 4.58 27
34 5.17 29

Figure 1. Noise Exposure Measurement, Quezon Boulevard,
Manila, Philippines, December 2013.

T

Figure 2. Noise Exposure Measurement, Recto-Rizal Avenue,
Manila, Philippines, December 2013.

Safety precautions such as wearing of masks and reflective
vests, keeping close to the traffic enforcer, and crossing the
street only when the green light is on for pedestrians were
observed by the investigators during data collection.

Data Processing and Analysis

'The videos of the recorded measurements were viewed by
the investigators to determine the highest and lowest values
of each 1-minute measurement. There were non-continuous
levels of noise in the area while measuring the noise exposure
of the traffic enforcers hence the arithmetic average of the
highest and lowest values obtained during the 1-minute
measuring time was computed.

To account for variations in the duration of noise
measurements, the mean exposure levels were compared
with the Philippine OSH standards by computing the
corresponding permissible exposure limit for each work shift
using the Equal Energy Principle!” equation

Limit for a given shift = L

‘exposure limit

— 10Iog% , (1)

where T is the hours of shiftand L ... is the standard value.

Using Microsoft Excel 2013, graphs were generated to
present the sound pressure levels of the sites for each day. All
the values obtained for a workshift (AM/PM) of a specific
site (Quezon Boulevard/ Recto — Rizal Avenue) for each
day of measurement were utilized to compute for the mean,
standard deviation, and range of the noise level to which
traffic enforcers were exposed to. Furthermore, the mean

levels were compared to the Philippine OSH Standards.

Ethical/Biosafety clearance
Ethical clearance was provided by the College of Public
Health Ethics Review Board.

RESULTS

The sites selected for the study were the portion of
Quezon Boulevard in front of Quiapo Church, and Recto
— Rizal Avenue. Upon initial survey of the study sites, the
investigators noted that the sources of noise at Quezon
Boulevard were the vehicular traffic, the traffic enforcers’
whistling, the numerous parishioners attending mass in
Quiapo Church, the priest’s sermon blaring from the
public address system stationed outside the church, and the
vendors and commuters present in the area. In Recto — Rizal
Avenue, aside from the vehicles and whistles, noise sources
include the music being played outside the malls, shouting
pedestrians and barkers of jeepneys, and the trains that were
plying the overhead railways. In both study sites, there were
instances that the investigators had to speak louder in order
to hear each other.

During the data collection, the rumbling from an outside
broadcasting vehicle’s generator added to the noise produced
by the sources initially identified at Quezon Boulevard.
In Recto — Rizal Avenue, on the other hand, there were
more noise sources present than previously noted — sidewalk
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vendors were blowing air horns (#orotof) throughout the shift,
shops were playing Christmas songs more frequently and
loudly, a mass of people was joining a protest demonstration
going to Mendiola, and fire engines and ambulances with
their blaring sirens were passing through Recto — Rizal
Avenue to respond to an emergency.

There was a total of nine traffic enforcers who were
eligible to participate but only seven enforcers were included
in the study. Two traffic enforcers were excluded because
they did not give consent to join the study.

Only one enforcer was enrolled for each shift during
both days of data collection in each study site. The enforcers
assigned at Quezon Boulevard directed traffic at the middle
of the road, near the side entrances of the church, and at the

flyover going to Quiapo Bridge. In Recto — Rizal Avenue,
the enforcers performed their duties at the middle of the
intersection and at an area near the sidewalk where jeepneys
are likely to pick up passengers.

The noise exposure levels for both days in each site
showed no conclusive trends throughout the entire AM
and PM shifts. The readings at Recto — Rizal Avenue were
higher compared to the Quezon Boulevard readings (see
Figures 3 and 4).

As seen in the graphs, the shift duration varied between
days and sites. This is also shown in Table 1. The shift
duration of the traffic enforcers ranged from 4.17 to 6.67
hours while the corresponding number of readings ranged

from 25 to 38.
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Figure 3. Noise exposure levels of weekday AM and PM shifts in Quezon Boulevard and Recto - Rizal Avenue, City of Manila,
December 2013.
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Figure 4. Noise exposure levels of weekend AM and PM shifts in Quezon Boulevard and Recto - Rizal Avenue, City of Manila,

December 2013.
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Table 2. Mean, maximum and minimum sound pressure levels according to site, day and shift, City of Manila, December 2013

Max. (dB(A)) Min. (dB(A))
AM 84.3+37 90.8 75.0
Quezon Boulevard Weekday PM 82.5+26 91.5 76.8
Weekend AM 824+26 88.3 78.5
PM 80.4+2.8 86.0 75.0
AM 86.7+2.6 94.5 82.5
Recto - Risal Avenue Weekday PM 86021 90.5 82.8
fzal Avenu Weekend AM 867 +23 92.0 82.8
PM 89.0 + 4.0 99.3 815

Table 3. Interpretation of the mean noise exposure level according to site, shift and day, City of Manila, December 2013

Mean Noise Computed Computed

Site Day Shift Exposure Level POSH PEL Interpretation NIOSH REL Interpretation
AM 84.3 92.2 Within limits 87.2 Within limits

Weekday
Quezon PM 82.5 91.8 Within limits 86.8 Within limits
Boulevard Weekend AM 82.4 91.8 Within limits 86.8 Within limits
PM 80.4 91.0 Within limits 86.0 Within limits
AM 86.7 92.8 Within limits 87.8 Within limits

. Weekday
Recto-Rizal PM 86.0 91.5 Within limits 86.5 Within limits
Avenue Weekend AM 86.7 92.5 Within limits 87.5 Within limits

PM 89.0 92.2 Within limits 87.2 Greater than permissible limits

The noise exposure levels of traffic enforcers ranged  where levels ranged from 76 dB(A) to 83 dB(A), and Quirino
from 75.0 to 99.3 dB(A). The mean noise exposure levels  Avenue, where levels ranged from 67 dB(A) to 77 dB(A). The
measured at Recto — Rizal Avenue were higher compared to  maximum and minimum values recorded in the said study
the levels in Quezon Boulevard. Mean noise exposure levels  were lower than those obtained in this study. These disparities
during the weekend at Recto — Rizal Avenue were higher ~ may be due to the difference in study sites, which have varying
than its weekday measurements. This was contrary to the  noise sources. It may also be attributed to the increased
averages in Quezon Boulevard where the weekday mean was ~ number of registered vehicles in the National Capital Region
higher compared to that of the weekend (see Table 2). and the increased population in the City of Manila.'®

The mean exposure levels were compared with the In other countries, there were also studies that evaluated
Philippine OSH standards by computing the corresponding  the noise exposure among traffic enforcers designated in
permissible exposure limit (PEL) for each work shift using  busy streets. In the cross-sectional study by Sliman, et al® in
the Equal Energy Principle (see equation (1)). Philippine Khartoum (Sudan) locality roads, the noise exposure levels
OSH PELs were computed based on the specific duration  ranged from 74.5 dB(A) to 86.7 dB(A). Meanwhile, in the
of exposure of each traffic enforcer. All the noise exposure  study of Leong et al’ in 2003 in various traffic zones of
levels of the traffic enforcers in Quezon Boulevard and  Bangkok Metropolitan Region, the noise levels measured
Recto-Rizal Avenue were within permissible exposure limits ~ ranged from 72.8 dB(A) to 83.0 dB(A) during day time, and

(see Table 3). 59.5 dB(A) to 74.5 dB(A) during night time. It can be noted
that the maximum and minimum values of noise exposure
DISCUSSION levels in both aforementioned international studies were

lower than those recorded at Quezon Boulevard and Recto-
The results of this study showed that there were variations  Rizal Avenue. Furthermore, the noise exposure levels obtained
in the noise exposure levels of traffic enforcers. At Quezon  among traffic policemen in Jalgaon City in the study of Ingle
Boulevard near Quiapo Church, noise exposure levels ranged et al*® in 2005 ranged from 79.9 dB(A) to 95.4 dB(A). These
from 75.0 dB(A) to 91.5 dB(A); whereas, in Recto-Rizal ~ values are higher than the minimum and maximum values
Avenue, the levels ranged from 81.5 dB(A) to 99.3 dB(A).  obtained at Quezon Boulevard, but still lower than those
These variations may be attributed to the different kinds of ~ obtained at Recto-Rizal Avenue.
noise sources in the study sites and the changing intensities Aside from the differences in the range, variations in
of noise they produce. Both have huge vehicular volume  the computed mean exposure levels between days of data
and establishments surrounding the areas but Recto-Rizal collection were also evident. As shown in Table 2, the mean
Avenue is a busier area (an intersection compared to a street) noise exposure levels of traffic enforcers in Quezon Boulevard
with trains plying the overhead railways. In both study sites,  for both shifts of the weekday were higher than those of the
there were instances that the investigators had to speak  weekend. This may be due to the larger volume of people
louder in order to hear each other. attending mass on the selected weekday for data collection
Fajardo et al?> in 1999 measured noise level values in that resulted to heavier traffic; thus, more noise sources and
other busy streets in the City of Manila such as Taft Avenue,  greater noise intensities. On the other hand, for Recto — Rizal
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Avenue, the mean noise exposure levels measured for both
shifts on the weekday were lower compared to the levels
obtained during the weekend. Possible reason is the increased
number of people going to the malls within the vicinity
during weekends which contributed to the higher noise levels
in the area.

Moreover, upon analysis of the results using the
Philippine OSH standards, all the noise exposure levels of
the traffic enforcers in Quezon Boulevard and Recto-Rizal
Avenue were all within permissible limits. This is based
on the comparison of the mean exposure levels with the
Philippine OSH standards through the computation of the
corresponding permissible exposure limit for each work shift
using the Equal Energy Principle?.

Since  OSHA, from which the Philippine OSH
standards of OSHC — DOLE was based, recognizes that a
number of its permissible exposure limits are outdated and
may be insufficient in ensuring that workers are not exposed
to dangerous levels of physical hazards such as noise,”
comparison with standards from other institutions such as
the National Institute for Occupational Safety and Health
(NIOSH) were also considered. The comparison was done by
computing the corresponding recommended exposure limit
(REL) for each work shift using the Equal Energy Principle.
'The noise exposure levels of all shifts at both sites are all
within their computed RELs except for the weekend PM
shift of Recto — Rizal Avenue. This entails the demand for
proper hearing protection for the traffic enforcers designated
in this particular shift.

'The sets of standards issued by OSHC - DOLE, OSHA,
and NIOSH are not absolute values and therefore should not
be considered as strict boundaries between levels that are
safe from possibly deleterious outcomes and levels that can
cause adverse health effects. Compliance with the Philippine
OSH Standards does not automatically mean that the traffic
enforcers are safe??. There are other factors that can increase
their susceptibility in developing NIHL, such as co-exposure
to ototoxic agents — solvents, heavy metals, tobacco smoke —
which may act in synergy with noise to cause hearing loss.®

Some biases, although tried to be minimized, may still
have been introduced. One of these was the limited number
of days on which data were collected. Also, the recordings
obtained did not completely show all noise levels for the
whole work shift since there was a ten-minute interval
between measurements. Furthermore, meteorological
conditions during the data collection were a source of
variation in measurements that cannot be controlled due
to the inherent limitation of the sound level meter. More
importantly, only estimation of personal exposure was
conducted. Additional monitoring strategies, which include
personal noise dosimetry, area noise monitoring, and
health surveillance will increase the strength of evidence in
establishing noise exposure levels and its health effects.?

In conclusion, the study has established that traffic
enforcers who work in the AM and PM shifts at Quezon

Boulevard and Recto - Rizal Avenue are exposed to noise
levels that do not exceed the Philippine OSH standards; but
further analysis showed that noise levels during the weekend
PM shift in Recto — Rizal Avenue exceeded NIOSH RELs.

Further studies that would use additional monitoring
and assessment strategies are warranted to determine if
the occupational noise exposures of the traffic enforcers are
excessive and detrimental to health. It is also recommended
to increase sample size and study sites to improve external
validity of the study. Lastly, the employers of the traffic
enforcers are advised to apply administrative controls, such as
(1) education and elevation of awareness of traffic enforcers
on noise and its potential health impacts; (2) conduction of
baseline audiometry before deployment and every 3 years
thereafter to monitor any adverse effects of noise to the
traffic enforcers’ hearing; (3) implementation of job rotation
wherein traffic aides are required to rotate for a significant
number of hours (e.g. 4 hours of an 8-hr shift) in less noisy
sites within the day, to reduce the traffic enforcer’s risk of

developing NIHL.
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