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Article Info ABSTRACT

The Relationship between Noise Intensity and Blood
Pressure in Communities Around Bangkal Village. Noise is a
serious problem because it can have an impact on health, one of
which is high blood pressure (hypertension). Noise can come
from inside or outside the house. One source of noise from outside
the house is traffic. Noise comes from the sound produced by
motorized vehicles, especially from the engine, exhaust, and the
Keywords: interaction between the wheels and the road. This research aims
to determine and analyze the relationship between noise intensity
and blood pressure in the community around Bangkal Village.
This research is observational analytic, using a cross-sectional
design. Observations were made on 68 people, consisting of 40
people for the cluster on the side of the road and 28 people for the
cluster 32 m from the road. Data were analyzed using the gamma
correlation test. A sound level meter was used to collect noise
data, a blood pressure meter was used to collect blood pressure
data, and a questionnaire was used to collect respondent
characteristics. The research results show that noise ranges
between 46.6 dBA - 72.3 dBA. Twelve people (40%) suffered from
high blood pressure, and 28 people (60%) had normal blood
pressure. There is no significant relationship between noise
intensity and blood pressure. This information is helpful for
future researchers conducting further research by considering
other variables or carrying out noise measurements in the house
(indoors).
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INTRODUCTION

Any sound that is no longer necessary and negatively impacts one's quality of life, health, and
well-being is considered noise (1. Noise can come from inside or outside the house. Sources
of noise from inside the house include noise originating from activities inside the house, while
one source of noise from outside the house is traffic noise. Motorized vehicles, particularly
the engine, exhaust, and the interaction between the wheels and the road, produce this noise.
Noise sources from outside the home contribute the most to noise disorders. We divide noise
disturbances into two categories: auditory disturbances, which disrupt hearing, and non-
auditory disturbances, which disrupt communication and lower work morale due to fatigue
and stress. (3. Physiologically, high-intensity noise can cause health problems such as
increased blood pressure (+10 mmHg), increased pulse, and constriction of peripheral blood
vessels, especially the hands and feet. It can also cause pallor, sensory and heart rate
disturbances, an increased risk of heart attack, and indigestion 3.
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Data In 2015, the World Health Organization (WHO) revealed that 1.13 billion people
worldwide suffer from hypertension, indicating that 1 in 3 individuals worldwide have this
condition. The number of hypertension patients continues to increase every year. Experts
estimate that as many as 1.5 billion people will suffer from hypertension in 2025, and that
hypertension and its complications will claim the lives of 10.44 million people annually. 4.
2018 Risdaskes data states that the prevalence of hypertension in people aged = 18 years is
34.1%. The highest number of sufferers in South Kalimantan is 44.1%, while in Papua, the
lowest is 22%. The estimated incidence of hypertension in Indonesia is 63,309,620, with
hypertension being the cause of death for 9.4 million people every year (4. Hypertension is
the 2nd most common disease in Banjarbaru City, where the Cempaka Health Center work
area is at the top, with a prevalence reaching 27% of the total hypertension sufferers in
Banjarbaru City. ©).

Bangkal Village is one of the villages in Cempaka District, Banjarbaru City, with an area of
2,980.0 ha (hectares) and consisting of 13 RTs. Most of the settlements in this sub-district are
located along Jalan H. Mistar Cokrokusumo, which is the main road that connects Banjarbaru
City with Tanah Laut Regency. Due to the proximity of most residents' houses to the main
road, this settlement could potentially experience noise pollution from road traffic.

Wahyu Sandika Putra (2019) ) has conducted research on the impact of noise on
hypertension. Goran Belojavic et al. (2015) conducted research that indicates a 4.5 mmHg
increase in systolic pressure for every 10 dB increase in noise. (7). Pyoung Jik Lee et al.'s 2019
research reveals a link between long-term exposure to transportation noise and elevated
blood pressure in adults residing in multi-story residential buildings (®).

Based on the data above, researchers are interested in conducting research regarding the
relationship between noise intensity and blood pressure in the community around Bangkal
Village.

MATERIALS AND RESEARCH METHODS

This study measured noise at 10 sample points, consisting of 6 points in settlements on the
side of the road and 4 points in settlements 32 m from the road. We measured the community
blood pressure of 40 respondents, including 28 from settlements on the side of the road and
12 from settlements 32 m from the road. We determined the respondents based on inclusion
criteria, which included being between 25 and 40 years old, not having a family history of
hypertension, abstaining from alcohol, exercising at least once a week, maintaining a normal
nutritional status, not using hormonal contraception (KB) for female respondents, and being
willing to participate in the research. Type This research is an analytical observational study
with a cross-sectional approach. This study aims to determine whether people in Bangkal
Village settlements have a relationship between noise and blood pressure.

The tools used in this research were a sound level meter to measure noise, a tensimeter to
measure blood pressure, a stopwatch, a writing instrument, and a tripod. We conducted a
data analysis test to determine the relationship between noise intensity and people's blood
pressure after collecting data on road noise and blood pressure. The SPSS program assisted
in conducting the gamma correlation analysis test.

RESEARCH RESULTS AND DISCUSSION

Bangkal Village is 3 km from Cempaka District, 12 km from Banjarbaru City, and 43 km from
the provincial capital of South Kalimantan. Bangkal Village's area is 2,980.0 ha, with a
population of 4,860 people in 2020. Table 1 displays the boundaries of Bangkal Village.
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Table 1 Bangkal Subdistrict Area Boundaries

Limit Village/Subdistrict  Subdistrict

North Tiung River Cempaka

South side Banyu Irang Bati-Bati District. Land of
the Sea

East Tiung River Cempaka

West Side Plug Cempaka

The results of noise measurements in settlements in Bangkal Village are presented in table 2.

Table 2 Noise Levels in Bangkal Subdistrict

group Sample point Location Noise Levels Information
Road side TS-1 RT 13 69.1 dB TMS
Road side TS-2 RT 2 71.8 dB TMS
Road side TS-5 RT 4 72.3dB TMS
Road side TS-7 RT 8 68 dB TMS
Road side TS-8 RT9 69.7 dB TMS
Road side TS-10 RT 12 67.8 dB TMS
32 m from the road TS-3 RT 2 48.3dB M.S
32 m from the road TS-4 RT 4 53.6 dB M.S
32 m from the road TS-6 RT 8 47.9dB M.S
32 m from the road TS-9 RT 12 46.6 dB M.S
Information :
M.S : Qualify

TMS: Not eligible

T.S :Sample Point
*The noise level quality standard is 55 dBA for residential and residential areas according to South Kalimantan
Governor Regulation No. 53 of 2007 concerning noise level standards.

Table 2 shows that the highest noise is at TS-5, which is one of the settlements on the side of
the highway, namely 72.3 dB. This proves that activities on the road, especially motorized
vehicles, affect noise in residential areas. Conversely, TS-9 recorded the lowest noise at 46.6
dB due to its distance from the highway, the source of noise.

Furthermore, Table 3 displays the results of blood pressure measurements in the Bangkal
subdistrict community.

Table 3 Community Blood Pressure in Bangkal Subdistrict
No Blood pressure Amount Percentage (%)
1 Normal 28 70
Systole: 90 - 139 mmHg
Diastole: 60 - 89 mmHg
2 Tall 12 30
Systole: = 140 mmHg
Diastole: =2 90 mmHg
Amount 40 100

Table 3 shows that the majority of people in the Bangkal sub-district have normal blood
pressure, both those living in roadside settlements and those 32 m from the road.

Table 4 displays the characteristics of the Bangkal Village residents who served as
respondents.
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Table 4 Characteristics of Community Respondents
No Confounding Variables Amount Percentage (%)
1 e Smoking habit

Do not smoke 9 22.5
Light Smoker (1-10 cigarettes) 5 12.5
Medium Smoker (11-20 cigarettes) 5 12.5
Heavy Smoker (> 20 cigarettes) 21 52.5
2. o Coffee Consumption
No 6 15
1-2 glasses/day 14 35
> 2 glasses/day 20 50
3. o Excessive Salt Consumption
Yes 27 67.5
No 13 32.5
4. e Cholesterol
Normal 10 25
Abnormal 2 5
No Checks 28 70

The confounding variables in this study were smoking habits, coffee consumption, excess salt
consumption, and cholesterol. Meanwhile, the control variables are age, hereditary history of
hypertension, alcohol consumption, exercise, nutritional status, and hormonal contraception
(KB).

Table 5 presents the distribution of blood pressure sufferers according to the level of noise
exposure.
Table 5 Cross Tabulation of Noise Levels and Blood Pressure

Noise Blood pressure Amount Percentage (%)
Tall Normal
TMS 8 16 24 60
M.S 4 12 16 40
Amount 12 28 40 100

Table 5 shows that among people who live on the side of the road and receive noise exposure that
exceeds the standard, 8 respondents have high blood pressure, while the other 16 respondents have
normal blood pressure. For people who live quite far from the main road (32 m) and do not receive
noise exposure above the standard, there are 4 respondents with high blood pressure, while 12 other
respondents have normal blood pressure.

Next, we used the gamma correlation test to examine the relationship between the estimated noise
intensity and blood pressure, yielding the following results:

Symmetric Measures

Asymptotic Approximat
Standard Approxima e
Value Errora te Tb Significance
Ordinal by Ordinal Gamma ,200 ,346 ,575 ,565

N of Valid Cases 40

Figure 1 Statistical test of gamma correlation

The statistical test results show that the significance value of the test is 0.565, or more than
the value of a = 5%. This means that statistically, there is no significant relationship between
noise intensity and blood pressure at the 95% confidence level. A value of r = 0.2 indicates a
weak strength of correlation.

This study's lack of a significant correlation between noise intensity and blood pressure
primarily stems from the measurement of noise outside the home, when most people are
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either at home or away from the road at work. Good house construction can reduce noise
from outside. The presence of house walls can reduce quite a lot of noise, depending on the
type and thickness of the walls. The presence of curtains on windows, as well as the
dimensions, shape, and direction of window openings, influence noise in the house.
Therefore, despite the high noise levels on the roadside, these factors contribute to a
reduction in noise within the house. From a psychological perspective, most people are also
used to the noise produced by traffic activities, so psychological disturbances due to noise
that may have an impact on blood pressure are not that big. Anggraini's (2012) research
reinforces this, indicating no significant correlation between traffic noise levels and the risk
of hypertension.

CONCLUSIONS AND RECOMMENDATIONS

Noise in settlements on the side of the road does not meet the requirements (>55 dB), while
in settlements 32 m from the road it all meets the requirements (<55 dB). A total of 12
respondents (30%) had high blood pressure, and 28 respondents (70%) had normal blood
pressure. Based on statistical tests, it can be concluded that there is no significant
relationship between noise intensity and blood pressure with a value of p = 0.565 or more
than the value of a = 5%. Future researchers should consider other variables and measure
indoor noise for further research.
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