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Baudilio Acevedo Buitrago, Deisy Mireya Ortíz Bernal, Estefanía Ramirez Trujillo

Abstract 
Introduction: This article shows the evaluation of environmental noise around the medical centers located in 

the UPZ Americas and Kennedy Central - Bogotá, and the proposal of some actions related to the planning of 

the territory as a strategy for mitigation.

Problem: The Kennedy town has presented high levels of environmental noise, which is a worrying aspect due 

to its correlation with the effects on people’s health.

Objective: This research was conducted for the purpose of compiling updated information on environmental 

noise in the Kennedy locality and evaluating regulatory compliance and identifing the phenomena to establish 

actions that lead to its mitigation.

Methodology: The measurement process was guided under the guidelines of ISO 1996:1 and the parameters 

established in Res. 627/2006 of the Ministry of Environment.

Results: The ambient noise levels exceed the maximum permissible limits (55 dB) on the different days and 

hours of measurement. It was also determined that this phenomenon is mainly related to high vehicular flow 

as well as formal and informal commercial activities around medical centers.

Conclusion: There is no regulatory compliance in relation to environmental noise and the territorial plan esta-

blished in the UPZ. The suggested actions are: use of parks to plant native trees that act as biological barriers, 

non-use of surrounding streets as secondary traffic roads and reorganization of trade activities.

Originality: Updated environmental noise data was obtained around medical centers in Kennedy and problems 

of inappropriate growth and development were identified.

Limitations: Lack of information on environmental noise measurements in other sectors of the area.

Keywords: Pollution, sound pressure, environmental noise, land use planning

Resumen
Introducción: Este artículo muestra la evaluación del ruido ambiental alrededor de centros médicos ubicados 

en la UPZ Américas y Kennedy Central - Bogotá, y la propuesta de acciones relacionadas con la planificación 

del territorio como estrategia de mitigación.

Problema: La localidad de Kennedy ha presentado altos niveles de ruido ambiental, lo cual es preocupante 

debido a sus efectos sobre la salud de las personas.

Objetivo: Esta investigación se realizó con el propósito de; recopilar información actualizada sobre el ruido 

ambiental en la localidad de Kennedy, evaluar el cumplimiento normativo e identificar los fenómenos para 

establecer acciones que conduzcan a su mitigación.

Metodología: El proceso de medición se guio bajo las pautas de ISO 1996: 1 y los parámetros establecidos en 

la Res. 627/2006 del ministerio de ambiente.

Resultados: Los niveles de ruido ambiental exceden los límites máximos permisibles (55 dB) en los diferentes 

días y horas de medición, también se determinó su relación principal con el alto flujo vehicular, así como con 

actividades comerciales formales e informales alrededor de los centros médicos. .

Conclusión: No existe cumplimiento normativo en relación con el ruido ambiental y el plan territorial estable-

cido en la UPZ. Las acciones sugeridas son; uso de parques para plantar árboles nativos que actúan como 

barreras biológicas, no uso de las calles circundantes como caminos secundarios de tráfico y reorganización 

de las actividades comerciales.

Originalidad: Se obtuvieron datos actualizados de ruido ambiental y se identificaron problemas de crecimiento 

y desarrollo inapropiados.
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Limitaciones: Falta de información de mediciones de ruido ambiental en otros sectores de la localidad.

Palabras clave: contaminación, presión acústica, ruido ambiental, planificación del uso del suelo

Resumo
Introdução: Este artigo mostra a avaliação do ruído ambiental em centros médicos localizados na UPZ 

Américas e Kennedy Central - Bogotá, e a proposta de ações relacionadas ao planejamento do território como 

estratégia de mitigação.

Problema: A cidade de Kennedy apresentou altos níveis de ruído ambiente, o que é preocupante devido aos 

seus efeitos na saúde das pessoas.

Objetivo: Esta investigação foi realizada com o objetivo de; reunir informações atualizadas sobre o ruído am-

biental na cidade de Kennedy, avaliar a conformidade regulatória e identificar fenômenos para estabelecer 

ações que levem à sua mitigação.

Metodologia: O processo de medição foi orientado pelas diretrizes da ISO 1996: 1 e pelos parâmetros estabe-

lecidos na Res. 627/2006 do Ministério do Meio Ambiente.

Resultados: os níveis de ruído ambiente excedem os limites máximos permitidos (55 dB) nos diferentes dias 

e horas de medição, também foi determinada sua principal relação com o alto fluxo veicular, bem como com 

atividades comerciais formais e informais nos centros médicos . .

Conclusão: Não há conformidade regulamentar com relação ao ruído ambiental e ao plano territorial esta-

belecido na UPZ. As ações sugeridas são; uso de parques para plantar árvores nativas que atuam como ba-

rreiras biológicas, não uso de ruas vizinhas como vias secundárias de tráfego e reorganização de atividades  

comerciais.

Originalidade: Foram obtidos dados atualizados de ruído ambiental e identificados problemas inadequados de 

crescimento e desenvolvimento.

Limitações: Falta de informação sobre medições de ruído ambiental em outros setores da localidade.

Palavras-chave: poluição, pressão sonora, ruído ambiental, planejamento de uso da terra

1. Introduction
Noise is defined as any undesirable sound that causes a feeling of discomfort, and 
that can cause damage to the health of people who are exposed to it [1]. Noise pol-
lution is one of the environmental problems that has become important worldwide 
and whose impact greatly affects the health of the population. People subjected to 
constant noise can suffer from physiological and behavioral disorders, such as sleep 
disturbance, concentration problems, irritability, aggressiveness, high blood pressure, 
even loss of hearing ability in adults, fetuses or newborns [2], [3]. These problems 
led the World Health Organization (WHO) to establish hearing pollution as the third 
most important environmental problem worldwide [4]. In people in a state of recovery, 
health problems become more acute, since patients are more sensitive to negative 
cardiovascular responses, pain management, stress levels, wound healing, and it in-
creases the rate of exhaustion of patients, hospital workers and staff [5], [6], [7].
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In Colombia, regulations related to environmental protection, preservation and 
control have been developed. The Ministry of Environment, the authority responsible 
for supervision and monitoring, established the national standard for the emission of 
noise and environmental noise and defined the permissible limits. In the city of Bogotá 
D.C., the latest measurement references in 2010 show that the locations with the 
greatest impact due to noise pollution are Kennedy, Fontibón, Chapinero and Engativá 
[8]. Among these, Kennedy is one of the most densely populated and is seen as a small 
city with major environmental problems [9], [10].  Environmental noise measurements 
in this location showed that 75 decibels have been reached, exceeding the maximum 
permissible levels, and therefore this type of pollution is considered as a high-risk 
factor for the health of the inhabitants of the area [11], [12], [13].

Within the Colombian environmental noise regulation Resolution 627 of 2006 
of the MAVDT [14], there is a classification given by sectors, and in this way the areas 
adjacent to hospital centers are considered as sectors of tranquility and silence, since 
by their functionality, high noise levels  in this type of spaces generate and induce 
disorders and negative impacts on the health of patients at the physiological and 
psychological level [15], [16]. The present investigation, documents and evaluates the 
regulatory compliance in points surrounding two health centers located in the UPZ 
Americas and Kennedy Central. It also establishes the causes and sources of noise 
as well as areas of influence to define actions and alternatives that can mitigate high 
noise levels.

1.1 REVIEW OF LITERATURE OR RESEARCH 
BACKGROUND
Previous studies have shown worrying and growing environmental problems in cities 
due to noise pollution and its impact on the health of the inhabitants, as well as their 
correlation with the use of the land.  In general, it has been found that in these places 
there is an increase in human activities and a higher density of road traffic [17], [18], 
[19]. Given these facts, initiatives correlated with the dynamics of development and 
activities in the city have been proposed. Thus, some research carried out in different 
cities of different countries can be cited.  In principle, in a study carried out in three 
different urban environments in Tripoli, Lebanon, with the aim of analyzing noise at 
street level, characterized by two categories: type of main activities and historical or 
new areas in the city, they showed results that they compared with the analysis of 
spatial configuration of the urban fabric, using the theory and methods of spatial syn-
tax. The importance of sound mapping as a vital start to propose a controlled sound 
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landscape of the city [20] was concluded and highlighted. In the city of Dalian, China, 
field studies were conducted in order to provide a reference for the improvement 
of quality of life in urban areas, for local governments and city planners, but in this 
case taking into account urban road networks and their significant influence in traffic 
noise [21]. The results of that study showed that when there are more lanes there is 
a greater demand for traffic due to connected urban land which increases the num-
ber of vehicles in groups and also in the face of a longer road segment length than 
allows higher vehicle speeds, a final influence of noise intensity increase is obtained. 
Similarly, road crossings that are classified according to the presence or absence of 
traffic lights, have significant direct effects on both intensity and amplitude of noise, 
which are likely to increase as drivers accelerate or decelerate in the middle of the 
segment of the road.

On the other hand, in some of the noisiest areas of the city of Cluj-Napoca, 
Romania, urban development trends were studied in order to increase acoustic com-
fort, both in residential and non-residential areas. The main innovation of that study 
is the approach with respect to the problem of noise, they focus on general urban 
planning in which the propagation and attenuation of noise was considered, with re-
spect to the shape of the buildings and the orientation of the streets, the importance 
of building new parks, and building earth embankments; all this in order to reduce the 
impact of noise on citizens outside and inside their homes [22]. Similarly ManYuan, et 
al. [23], addressed in a case study in the city of Wuhan, China, the mitigation of noise 
pollution to ensure sustainable development in cities, mainly taking into account the 
characteristics of the built environment and the noise levels, as well as its association 
with land cover, land use and urban form. The results are significant with respect to 
association with the environmental factors considered, denoting that the forests and 
the spatial design of the buildings significantly alleviate noise levels, while the use of 
industrial and residential land influences the increase in noise. The control of urban 
density of constructed buildings is important in noise reduction.

Current studies are inclined towards urban design with green spaces conceived 
as essential to maintain the health and quality of life of the population and as the main 
axis of pollution control. Therefore, according to Rey, G. et al., when city planning, the 
interactions with the sociodemographic characteristics of the users and the land use, 
considering noise as an essential factor in the perception of these green areas must 
be taken into account. The results of the research carried out in the city of Cáceres, 
Spain, show that road traffic is the most annoying source of sound, but the degree of 
noise disturbance is lower because it is surrounded by a green environment than is 
estimated for another urban space with similar sound levels. The use of green space 
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determines significant differences and relationships with sociodemographic charac-
teristics (walking and talking activities, emotions of fear and irritability). In addition, the 
places in the green spaces where people frequently perform activities such as walking 
and relaxing have the lowest sound levels and therefore, noise is a statistically relevant 
factor to consider in city design [24]. Similarly, in the city of Helsinki, Finland, it was in-
vestigated how individual differences in the orientation towards the built environment 
versus the natural environment as well as noise sensitivity affect the psychological 
and physiological restoration in a built urban park, an urban forest and the center of 
the city. It was found that the orientation towards urban nature and to a lesser extent, 
the sensitivity to noise, modified the effect of the environment on the restoration and 
the diverse needs of the people in city planning with widely accessible green areas 
was concluded [25].

2. MATERIALS AND METHODS
The measurement methodology was based on the activities described in resolution 
627 of  2006 of the Ministry of Environment, (Chapters II and III of Annex 3) and the 
technical requirements given in ISO 1996-1:2016 [ 26].

The environmental noise measurements were made, with a type 1 sound meter, 
model Svantek 977, with an accuracy of +/- 1 dB in a frequency range of 20 Hz to 20 
kHz, with 1/3 octave time analyzer, low weighting range A, operated in fast mode, 
(with simultaneous activation for measurement also in impulsive and slow), and which 
was calibrated before and after each measurement with a 3M mark piston in the 114 
dB range. Simultaneously the weather conditions (temperature, precipitation, relative 
humidity, wind speed and direction) were measured, with a Davis Pro weather station.

2.1 Preliminary measurement and selection of 
sampling points
In each health center, preliminary measurements were made in at least two surround-
ing sites in order to identify the existence of the problem and define an appropriate 
point where the final measurements were executed. These measurements were made 
for fifteen minutes since Article 5 of resolution 627 of 2006 defines that the unit time 
interval for an effective capture of data must be of at least fifteen minutes. In addition, 
weather conditions data were taken, and events that affect the measurements were 
identified by means of a field visit and with the help of tools such as GPS, Google 
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Maps. The area 200 m around the measurement points was characterized recording 
noise emission sources.

2.2 Definitive measurements of environment noise
The final measurements were carried out for approximately four continuous hours at 
the selected critical point in each hospital, during the day, evaluating the noise levels 
for three days; a holiday and two days during the week. Simultaneously the meteo-
rological conditions was recorded, a vehicle count was made manually, and events 
that affect the sound pressure level were noted. Preliminary and definitive measure-
ments were made taking into account that there should be an absence of rain and dry 
pavement.

3. RESULTS
3.1 Preliminary measurement and selection of critical 
points

3.1.1 Preliminary results in the NUEVA EPS IPS Andar Kennedy
According to the georeferencing and characterization of the area of ​​influence, 200 m 
around the medical center (Figure 1), it was observed that the main sources of noise 
are due to informal fixed and mobile commerce and also to formal commercial estab-
lishments; mainly restaurants and self-service stores. The other type of noise source 
is due to vehicular traffic, as the health center is located on a secondary road enabled 
for ambulances, cars and motorcycles as well as having several parking areas. It was 
also observed that there are educational centers, parks and points of high flow of 
people towards the registry center. In this way, two points of greatest influence were 
identified; both at the main entrance of the hospital, where preliminary measurements 
of ambient noise were made.
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Figure 1. Nueva EPS IPS Andar Kennedy Georeferencing
Source: own work

The results that were obtained in the measurements made, shown in Table 
1, demonstrate that none of the selected preliminary points comply with regulatory 
standards regarding the sound pressure levels established for a sector of tranquil-
ity and silence (55 dB). It was also established that the main activities that affect 
this acoustic phenomenon are overlooked by vehicular traffic, roads and parking lots 
located around the health center, the passage of people talking, informal sales activi-
ties, commerce establishments, educational centers, recreation activities in the parks 
and noise from the passage of airplanes. Given that the highest values were found at  
preliminary point 1, it was selected for the final measurements.

Table 1. Results of preliminary measurements in the Nueva EPS IPS Andar Kennedy

Site
Distance 

to medical 
center (m)

Activities Day / hour
Initial 

calibration 
(dB)

Final 
calibration 

(dB)

SPL     
(dB)

Preliminary 
Site 1 19,63

Vehicular flow, overflying 
aircraft, pedestrian cros-
sing, restaurant, commer-
cial stalls, street sales.

June 20, 2018 
/ 10:00 a.m. 114,4 114,4 72,2

Preliminary 
Site 2 38,50 Vehicle flow, overflying air-

craft, pedestrian crossing.
June 20, 2018 

/ 9:40 a.m. 114,5 114,3 68,5

Source: own work
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3.1.2 Preliminary results Eusalud Traumatology and Orthopedics 
Clinic
According to the georeferencing and characterization of the area of influence around 
the medical center (Figure 2), it was observed that the location of the hospital is 
on an important secondary road (78 street), and near a main road (3 avenue), so it 
has a high influence on ambient noise due to the constant vehicular flow. The prox-
imity to the whereabouts of the Integrated Public Transport Service (SITP) is also 
evidenced, thus increasing the number of passersby around the Clinic. Additionally, 
it can be seen that there is a sound influence given the activity of commercial es-
tablishments near the hospital, such as restaurants and coffee shops, informal 
business activities. In this way, two points of greatest influence are identified and se-
lected near the main entrance of the hospital, where preliminary environmental noise  
measurements were made.

Figure 2. Eusalud Traumatology and Orthopedics Clinic Georeferencing
Source: own work

The results of the preliminary environmental noise measurements (Table 2) 
allow us to establish that the sound pressure levels (SPL) exceed the permissible limits 
of the current regulations. In addition, the preliminary point 1 was chosen as the point 
of greatest influence to perform the final measurements, since it presents the highest 
value of SPL.
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Table 2. Results of preliminary measurements in Eusalud Traumatology and Or-
thopedics Clinic

Site
Distance 

to medical 
center (m)

Activities Day / hour
Initial 

calibration 
(dB)

Final  
calibration 

(dB)

SPL  
(dB)

Preliminary 
Site 1 12,28

Vehicular flow, overfl-
ying aircraft, pedestrian 
crossing, restaurant, 
commercial stalls.

June 27 2018 
1:00 pm 115,3 115,2 68,2

Preliminary 
Site 2 22,79

Commercial establish-
ment, vehicular flow, 
overflying aircraft, pedes-
trian crossing.

June 27 2018 
1:20 pm 114,4 114,3 60,4

Source: own work

3.2 Results of definitive measurements of 
environmental noise
Table 3 shows the results of the sound pressure level weighted in dB (A) corrected on 
average per hour for measurements made over a period of 4 hours, for the 10th per-
centile and 90th percentile values (L10, L90), and the traffic noise index (TNI), obtained 
in the measurements in areas adjacent to the different medical centers under study.

Table 3. Results of SPL measurements around medical centers

MEASUREMENT 
POINT

MEASUREMENT 
DAY DATE HOUR Leq A  

(dB)
L10  

(dB)
L90  

(dB) TNI

Nueva EPS IPS 
Andar Kennedy

Day 1 (Holiday) Saturday, June 23 
2018

9 am – 10 am 63,7 66,2 51,3 80,9

10 am – 11 am 60,3 63,7 50,6 73,0

11 am – 12 m 66,0 70,1 55,4 84,2

12 m – 1 pm 67,5 70,6 55,6 85,6

Day 2 Tuesday June 26 
2018

7 am – 8 am 68,2 67,9 55,5 75,1

8 am – 9 am 63,1 64,7 55,7 61,7

9 am – 10 am 63,1 65,7 56,2 64,2

10 am – 11 am 74,1 75,1 64,3 77,5

Day 3 Wednesday June 27 
2018

7 am – 8 am 67,4 66,6 55,1 70,9

8 am – 9 am 63,3 65,2 55,3 65,1

9 am – 10 am 67,8 68,3 57,3 71,3

10 am -11 am 70,6 67,9 57,8 68,1

(continúa)
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MEASUREMENT 
POINT

MEASUREMENT 
DAY DATE HOUR Leq A  

(dB)
L10  

(dB)
L90  

(dB) TNI

Eusalud 
Traumatología 
y Ortopedia 
Clinic

Day 1 (Holiday) Saturday, June 23 
2018

1 pm – 2 pm 68,8 69,4 54,9 82,9

2 pm – 3 pm 67,5 68,6 57,3 72,5

3 pm – 4 pm 63,8 65,5 55,6 65,1

4 pm – 5 pm 70,7 67,3 58,4 64,2

Day 2 Monday, June 25 
2018

2 pm – 3 pm 63,8 67,2 52,8 80,4

3 pm – 4 pm 64,8 68,5 53,2 84,4

4 pm – 5 pm 73,6 77,6 63,5 89,9

5 pm – 6 pm 70,3 73,6 50,1 114,1

Day 3 Tuesday, June 26 
2018

3 pm – 4 pm 64,5 68,1 48,3 97,4

4 pm – 5 pm 63,8 68,1 52,4 85,0

5 pm – 6 pm 62,6 67,0 36,9 127,4

6 pm – 7 pm 62,4 66,1 51,4 80,1

Source: own work

According to the noise measurement results obtained during the day, on the 
different days and periods for the two medical centers, there is no regulatory compli-
ance as they exceed the maximum levels established in resolution 627 of the MAVDT; 
this being 55 dB for the sector A, tranquility and silence. In addition, it was observed in 
situ that the same phenomenon of contribution to environmental noise are presented 
from the same sources that were also evidenced in the preliminary measurements, so 
that a similar behavior is observed.

The average measurement result represented by a higher SPL in the health 
center Nueva EPS IPS Andar Kennedy, was generated during the weekdays (day 2; 
Tuesday, June 26, 2018), at 10 a.m. at 11 am, this being 74.1 dB. For this particular 
period of measurement there were several events that increased noise levels, such as 
the passage of street vendors, car horns and ambulance sirens (see Table 4; vehicle 
and event count), a phenomenon that is repeated on day 3 (Wednesday, June 27, 2018) 
at the same time. While for the Eusalud Traumatology and Orthopedics Clinic health 
center, it is presented on Monday, June 25, 2018, at 4 p.m. at 5 pm, this being 73.6 
dB. Here it was observed that at this time, the vehicular flow is increased, in addition 
to events such as the sound of ambulance sirens, car horns and presence of street 
vendors, a phenomenon that is repeated on day 1 (Saturday, June 23, 2018) at the 
same time. It was noted that commercial activities around health centers, constant 
vehicular and air traffic, people traffic, and street vendors increase on weekends. On 
weekdays, the highest noise levels occur in the hourly average from 5:00 pm to 6:00 
pm, as the flow of vehicles and people increases.

(viene)
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Table 4. Events and vehicle counting during measurements

EPS ANDAR - Day 1  (Holiday)
Count:  MOTORCYCLES : 91,  PLANES: 18, CARS: 488

HOUR EVENT

9:00 – 10:00 am Alarm (2), Horn (1), Peddler (1)

10:00 – 11:00 am Alarm (6), Horn (2), Peddler (1)

11:00 – 12:00 am Alarm (3), Horn (2), Peddler (2)

12:00 – 1:00 am Alarm (2), Horn (1), Peddler (3)

EPS ANDAR - Day 2
Count: MOTORCYCLES: 159, PLANES: 37,  CARS: 518

HOUR EVENT

7:00 – 8:00 am Alarm (2)

8:00 – 9:00 am Alarm (2)

9:00 – 10:00 am Alarm (1), Horn (1), Peddler (2)

10:00 – 11:00 am Alarm (3), Horn (2), Peddler (3)

EPS ANDAR – Day 3 
Count: MOTORCYCLES: 132, PLANES: 22, CARS: 437

HOUR EVENT

7:00 – 8:00 am Alarm (1), Horn (2)

8:00 – 9:00 am Alarm (1)

9:00 – 10:00 am Alarm (1), Peddler (2)

10:00 – 11:00 am Alarm (2), Peddler (3)

CLÍNICA EUSALUD – Day 1  (Holiday)
Count: MOTORCYCLES: 185, PLANES: 34,CARS: 1 072 

HOUR EVENT

1:00 – 2:00 pm Alarm (2), Horn (2), Peddler (2) 

2:00 – 3:00 pm Horn (1)

3:00 – 4:00 pm Alarm (4), Ambulance (2)

4:00 – 5:00 pm Horn (1), Peddler (2)

CLÍNICA EUSALUD - Day 2 
Count: MOTORCYCLES: 153, PLANES: 27, CARS: 1 100  

HOUR EVENT

2:00 – 3:00 pm Ambulance (1)

3:00 – 4:00 pm Ambulance (1)

4:00 – 5:00 pm Alarm (1), Peddler (1), Ambulance (1)

5:00 – 6:00 pm Ambulance (1), Alarma (2), Horn (3)

CLÍNICA EUSALUD –Day 3 
Count: MOTORCYCLES: 172, PLANES: 29,CARS: 1 126 

HOUR EVENT

3:00 – 4:00 pm Ambulance (1), Horn (1)

4:00 – 5:00 pm Alarm (1)

5:00 – 6:00 pm Ambulance (2), Peddler (1)

6:00 – 7:00 pm Ambulance (1), Peddler (1), Horn (3)

In parentheses, the number of times the event is presented.

Source: own work
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4. DISCUSSION AND CONCLUSIONS
The location of the medical centers of study is a key factor in determining that ve-
hicular traffic is presented as the main event of influence on environmental noise; 
and this is due to the proximity to main roads and secondary roads, in addition to the 
surrounding roads being used as alternate routes for transit. Added to this there is a 
growing increase in the use of motorcycles and the implementation of new routes and 
whereabouts of the integrated transport system that allows traffic on the main roads, 
but also within the neighborhood. This traffic affectation can be presented as not 
common for the two measurement sites, since the distance between medical centers 
is approximately 1.3 km and its environment of edifications, barriers, and main and 
secondary avenues is different, with the clinic Eusalud being closer to main avenuesd, 
and in addition they are separated by the avenue Street 26 south. Given the intensity 
of these traffic events that become constant, their influence on environmental noise 
is evidenced with the results shown in the calculation of the traffic noise index (TNI), 
and in the background noise denoted by the values found of L90. It was observed 
that some events that were presented at the Eusalud Traumatology and Orthopedics 
Clinic, had to do with the passage of ambulances with the siren working because the 
clinic is located on a main road; (78 avenue, which joins the Americas Avenue with the 
5th diagonal, leading to Boyacá Avenue).

According to the territorial planning order of Bogotá, the local planning units 
of study (UPZ 44 and UPZ 47) are classified as residential areas, with delimitation of 
trade and service. However, it is evident that there is an authorized but not ordered 
commercial development around these medical centers; there are drugstores, restau-
rants, coffee shops, parking lots and small neighborhood stores, associated in one 
way or another with the requirements or needs of users or employees of hospitals. 
There are also places not associated with medical centers, such as hardware stores, 
ornamentation sites, and schools. Among the unauthorized or informal trade activities, 
a wide variety of street sales positions were observed, located in front of the hospital 
areas. All this in turn increases the passage of talking people and also appreciably 
influences environmental noise. In this way it is evident that there is a conflict between 
the use of the land and the location of the hospitals under study, since according to 
resolution 627 of 2006 (MAVDT), the sectors where these are established must be 
in environments of tranquility and silence that somehow are favored in sites listed in 
the land use plan (POT) as a residential area. The growth of formal and informal trade 
was also observed, exacerbated by the growth of unemployment in the city, changing 
land use in the areas adjacent to the medical centers of study, leading to no regulatory 
compliance regarding environmental noise.
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The results of measured environmental noise during the day, in the areas sur-
rounding the hospitals, carried out in a preliminary manner at two points around the 
hospital centers and the results of the definitive measurements carried out at the 
weekend and for two days during the week, show results above the maximum allow-
able limit (55 dB), with average ranges in the measurement schedule between 63 dB 
and 74 dB in the Nueva EPS IPS Andar Kennedy for weekdays and 60 dB and 67 dB 
at the weekend. Measurement values above 60 dB are also present at the Eusalud 
Traumatology and Orthopedics Clinic health center. Average noise ranges were ob-
tained in the measurement schedule between 62 dB and 74 dB for weekdays and 63 dB 
and 70 dB during the weekend demonstrating that there is no appreciable difference 
to values for the weekends in relation to the measured noise values during the week, 
since in fact the amount of the characteristic events of incidence in environmental 
noise do not show a decrease.

The environmental noise in the cities is a phenomenon that has begun to be 
found and visualized in the usual way in the cities and the correlation of this phenom-
enon with the means of transport is even more important, which also leads to a close 
relationship with air pollution from emissions of gases and particulate matter [27], [28], 
[29], [30], [31]. The ranges of measurement of environmental noise in which the main 
influence is the traffic are above 65 dB, and it has been published by the World Health 
Organization (WHO) that the impacts of noise pollution at these levels generate in 
people; malaise, headaches, irritability, stress, and even cardiovascular effects. Within 
medical centers it interrupts tranquility, causes people to suffer from sleep and rest 
disorder, and increases blood pressure [32], [33], [34], [35].

The actions for noise management in these evaluated sectors are guided 
strategically and as a priority to the consideration of the problem of the location of 
hospital centers and regulatory compliance in relation to the sectorization given in 
the resolution of tranquility and silence and its non-coincidence with the POT within 
the UPZ of the town. In addition, since within the Colombian regulations there is no 
regulatory framework and guidelines or protocols for noise management, the first 
stage for mitigation of environmental noise has to do with the creation of government 
policies, with a strong correlation with the policies of transport, parking policies, etc., 
aimed at generating noise control and management programs that take into account 
technological, social, economic and political factors in the economic planning of a city 
with a view to creating, maintaining or rebuilding urban environments so that a good 
quality of life can be provided; equitable and sustainable to its inhabitants [36]. Thus, 
for example, the establishment of mass transportation should reduce the intensity 
of traffic such as the underground subway, the increase in the use of bicycles by 
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providing exclusive secondary roads, technological renovation to electric cars and 
leverage of functionality with the creation of the necessary and adequate infrastruc-
ture. It is also important that there be compliance with authorizations or permits for 
construction and location of hospitals in appropriate sites, away from the main roads 
and designated in the POT as residential areas where green areas can be adapted, 
which are within the framework of green growth of the city, with native leafy trees of 
Bogotá type acacia negra, patula pine or moraceae rubber, in such a way that they act 
as living barriers against the propagation of noise and also help with the environmental 
control of gaseous pollutants and particulate material as well as to balance climate 
[37], [38].

The two medical centers of study (Nueva EPS IPS Andar Kennedy and of the 
Eusalud Traumatology and Orthopedics Clinic) are more specifically proposed to es-
tablish an orderly and detailed surveillance regarding the land ordering plan, in which 
local municipalities do not allow the authorization of commercial sites close to hos-
pital centers and do not change the use of approved land, and design social plans 
for relocation and organization of trade and parking activities, stops and routes of 
the integrated transport system, away from the surrounding areas to the hospitals to 
comply with the denomination of sector of tranquility and silence, accompanied by 
adequate signaling as well as community awareness training [39], [40], [41], [42].  In a 
previous study carried out in the city of Bogotá in areas adjacent to three medical cen-
ters located in the Barrios Unidos and with the same objectives of this research [43], 
similar results were obtained. Regulatory noise limits were exceeded (ranges between 
58 dB to 71 dB) and with the main influence of events, related to urban traffic and the 
increase in formal and informal trade. There was also evidence of inadequate urban 
growth near the study areas and the mitigation proposals were guided towards these 
aspects, also evidencing that it is not a specific problem for the Kennedy locality, but 
that it occurs in other localities of the city. Other investigations carried out in other en-
vironments have taken into account different factors for the control of environmental 
noise, such as the adequacy of roads with asphalt, the prohibition of passage of heavy 
vehicles, which emit higher noise levels, the reduction of speed, increase in vehicle 
flow, decrease in noise from motorcycle leaks, construction of buildings that act as a 
barrier and architectural designs of city construction that take into account the wind 
direction for propagation and dispersion of pollutants [44], [45]. Despite this, some of 
these actions are not yet adaptable and would not fulfill their purpose in the study lo-
cations and, in general in the city of Bogotá, since the main roads are not wide enough 
to allow for better vehicle flow and speed reduction, it generates traffic jams that, due 
to braking and acceleration phenomena, in addition to the poor state of maintenance 
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of the tracks, noise emissions are increased. In this way it is necessary to further 
investigate measurement studies that allow for the construction of environments in 
the city where care is taken of exposure to inadequate noise levels.

The measurements made in the areas surrounding the medical centers, Eusalud 
Traumatology and Orthopedics Clinic and Nueva EPS IPS Andar Kennedy, help to con-
clude that:

•	 There is no regulatory compliance with respect to the maximum permis-
sible levels of environment noise established by MAVDT Resolution 627 of 
2006 (55 dB).

•	 The inadequate and unordered growth of informal and formal authorized 
activities and vehicular traffic generate a problem of air quality related 
to noise around hospital areas established as sectors of tranquility and 
silence.

•	 There is no correlation between the POT and the denomination of sec-
tors of tranquility and silence in the study areas due to; the proliferation 
of authorized commercial activities, the inadequate location of the two 
medical centers, the authorization by the district administration of SITP 
whereabouts in surrounding areas, some appropriation of land adjacent to 
medical centers.

•	 Population growth and urban development in UPZ 44 and 47 of the Kennedy 
town, Bogotá, has not been taken into account or associated with the pro-
blem of environmental noise pollution.

•	 The suggested actions to be carried out in each area near the hospitals are; 
use of parks to plant native trees that act as biological barriers, the non-use 
of the surrounding streets as secondary traffic roads and the reorganiza-
tion of formal and informal trade.
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