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Abstract  
 

Dental professionals, especially in teaching dental clinics, face 

acoustic noise produced by the use of dental equipment by many 

users simultaneously.  This study is designed to evaluate the effect 

of acoustic noise in dental clinics and its effects on dentists' daily 

work. A study designed as a comprehensive questionnaire for a 

group of dentists working in dental clinics. The questionnaire 

proposed to include many questions for ordinary dealing with 

pollution during their daily occupation. The responses of the 

participants were collected and analyzed, and the results were 

displayed as percentages. The results of this study revealed that 

75.4% of respondents indicated the presence of noise sources 

within the hospital. Moreover,  approximately 48.5% of the 

answers indicated that medical machinery and equipment sounds 

are the most influential source. At the same time,   the respondents 

suffered from various symptoms during their job attendance in the 

hospital, with the highest percentage, 31.5%, for excitement and 

nervous tension as the first symptoms resulting from acoustic noise. 

Consequently, a high percentage, 49.2%, of respondents indicated 

that their ability to work was greatly affected by noise. However, 

approximately 39.2% of respondents indicated scarcely any effect 

of noise on their workability.  In conclusion, this study approved 

the presence of acoustic noise in dental clinics and its effects on the 

ability of dental professionals during their routine daily work.  This 

research has established a set of solutions to help reduce noise's 

effects. The author recommends more future studies in different 

dental clinics to evaluate their environment from different aspects 

in order to introduce suitable solutions.  

Keywords: Clinic, dental, Noise Pollution, medical 

machinery

     Introduction 

  

Like many other professions, dentistry has unique risks and rewards. Every time a patient or 
member of the dental staff enters the clinic, they are taking a risk. While some of these risks 

cannot be avoided, others are unavoidable. Given the significance and diversity of dental 

professionals' health, there is much knowledge regarding the possible risks associated with noise 
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exposure in dental offices since the development of high-speed dental drills in the late 1950s (1, 
2). All members of society are now concerned about noise pollution. However, dental 

professionals are significantly affected because they work in an environment where noise 
pollution can cause noise-induced hearing loss (NIHL). Despite advancements in handpiece 

technology from micromotor to air-turbine handpieces, exposure to the noise produced by high-

level air turbine handpieces over extended periods may be the most harmful for dentists today 
(3,4). 

There are numerous noise sources in dental offices that can contribute to early hearing loss. These 
include high-pitched turbines, high-velocity suction, ultrasonic teeth and instrument cleaners, 

mixing devices, and trimmers. Both dental assistants and dentists are exposed to these noises to 

varying degrees. The impact of this exposure on dentists' hearing has been the subject of 
extensive research, with studies on the effects of dental drill noise yielding a range of conclusions 

(5, 6). Dental practitioners work with a range of equipment, each with its own noise level. 
According to Garner et al., (2002) (7) common sources of noise in a dental office include stone 

mixers, lab machines, ultrasonic scalers, ultrasonic cleaners, lab electromotor handpieces, high-

speed turbine handpieces, low-speed handpieces, and angled-design turbine handpieces. These 
devices produce sound at levels between 66 and 91 dB. However, some researchers suggest that 

using air turbines can result in noise levels as high as 100 dB (8). 
Dental professionals are subjected to sporadic noise exposure. The kind of scheduled treatments 

and the equipment used may impact the dentist's noise tolerance. Moreover, there may be a higher 

noise exposure with older equipment. A 100 dB louder sound may be produced by older drills 
(9). The maximum duration of exposure is lowered to two hours per day due to the increased 

intensity. According to Fabry's findings (10), the guidelines established by OSHA (Occupational 
et al. Act) and suggested by NIOSH (The National Institute for Safety and Health) are not 

exceeded by a typical dental office. However, hearing loss is still a possibility. According to 

Garner et al.,(2002) the authors' clinical background suggests enough anecdotal evidence to 
support the dental team's more proactive approach to hearing conservation ( 11,12). Review of 

literature regarding the research on noise pollution in dental clinics in Iraq reveals scarce 
publications, therefore this study designed to evaluate the acoustic noise pollution of dental clinic 

and its impact on health and workability of dentists.  

Materials and Methods  

A questionnaire form ( Table. 1) was created that included a set of main questions regarding 
different aspects of acoustic noise pollution and its different impacts on dentists. The questioner 

form  sent to dentists in different places in Iraq.  These places were the Iraqi University/College 
of Dentistry, Al-Dahalik Health Center/Dental Unit, and Mosul University/College of Dentistry, 

The participant responses were collected and analysis for each question and the results were 

displayed as percentages. 
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Table. 1: shows the designed questionnaire form that used for evolution of acoustic noises in 

dental clinic. 

The question choices Percentage of each question Total 

number of 

participant

s  

Do you complain while 

you are inside the 

hospital about noise 

sources? 

 Yes 

 no 

 to some extent 

 75.4% 

 8.5% 

 16.2% 

1
3
0

 

  

What are the most 

disturbing noise sources 

while you are in the 

hospital? 

 The sounds of medical 

machines and 

equipment 

 Visitor voices 

 The voices of hospital 

staff 

 The sounds of the 

external and 

surrounding 

environment in the 

hospital 

 48.5% 

 

 23.8% 

 23.8% 

 

 

 3.9% 

Do you suffer from one 

or more of the 

following symptoms 

while you are in the 

hospital? 

 Hearing impairment 

 Irritability (excitement) 

and nervous tension 

 Headache and pain in 

the head 

 shortness of breath 

 Digestive disorders 

 Loss of focusing 

 Hypertension 

 I don't suffer anything 

 5.4% 

 31.5% 

 

 21.5% 

 0.8% 

 0.8% 

 19.2% 

 5.4% 

 20.8% 

Is your ability to work 

affected by the noise 

level? 

 Yes 

 No 

 To some extent 

 49.2% 

 11.5% 

 39.2% 
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Results  

    The results of this study revealed a variation in response to the questions of the survey. The 

answer of the first question of the questionnaire, "Do you complain while you are inside the 
hospital from noise sources?" and the answers indicated approximately 75.4%, and 16.2%  with 

noise and to some extent respectively (Figure. 1). While only 8.5 answered no for complaining 
from hospital inside noise sources.  

 

Figure 1 : Shows the percentages of respondents for the question "Do you complain while you 

are inside the hospital from noise sources?" 

The results of this study answered the second question which asked about  the most disturbing 
noise sources while you are in the hospital. Approximately 48.5% of the answers indicated that 

the sounds of medical machinery and equipment are the most influential source, followed by 

approximately 23.8% of the answers that referred to the hospital workers' voices and the visitors' 
voices as another source of noise. The sounds of the external and surrounding environment in the 

hospital were also considered as sources of noise, but at a lower rate ( Figure. 2).  

 
 

Figure 2 :Shows the percentages of respondents for the question " What are the most 

disturbing noise sources while you are in the hospital?" 

https://creativecommons.org/licenses/by-sa/4.0/
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The results also showed the percentages of participant to the question  "Do you suffer from one 
or more of the following symptoms while you are in the hospital?".  The highest percentage of 

responses, approximately 31.5%, indicates that excitement and nervous tension are the first 
symptoms resulting from noise, then followed by symptoms of headache and head pain by 

21.5% and loss of focusing by 19.2% among hospital workers. In addition, other symptoms 

showed  lower rates such as distress in breathing, digestive disorders, and high blood pressure 
( Figure.3).  

 

Figure 3: Shows the percentages of respondents for the question " Do you suffer from one 

or more of the following symptoms while you are in the hospital?" 

         
The responses for the last question  " is your ability to work affected by the noise level? , revealed 

a very high percentage of the answers, approximately 49.2%, indicated that their ability to work 

was greatly affected by noise, while approximately 39.2% were affected by a small percentage 
of noise, and a very small percentage indicated that noise did not affect their work efficiency 

(Figure (4) 

 

Figure 4: The results of the question  " is your ability to work affected by the noise level?" 
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Discussion 
 

This study's findings regarding dentists' responses to hospital noise sources are compatible with 

previous research in healthcare settings (12), who study the patients perceptions of sound and 

acoustic noises in dental clinic. In this study, the high percentage of dentists (75.4%) indicating 
complaints about noise within the hospital is consistent with studies across various medical 

specialties, which have consistently reported noise as a prevalent issue in healthcare 
environments (13, 14). These findings reverberation the distresses raised by both patients and 

healthcare professionals about the adverse effects of noise on patient comfort and staff 

productivity. Moreover, 16.2% of dentists indicated complaints to some extent, further 
emphasizing the nuanced nature of responses to hospital noise. While less obvious than the 

majority, this subgroup still believes the impact of noise to some degree. These observations 
agree with previously reported study that showed the variation in responses underscores the 

complex interplay of individual perceptions and tolerance levels regarding environmental factors 

such as noise (12). Conversely, the smaller group of dentists (8.5%) responding negatively to 
complaints about hospital noise sources is also important.  

While this group is minor, their viewpoint is not insignificant. In fact, it gives a distinctive chance 
for further research. Understanding the causes behind their lack of criticism may provide valuable 

insights into factors such as cultural differences, coping mechanisms, or acceptance of noise as 

a normal aspect of hospital environments, and these results are compatible with previously 
published research (15). They mentioned that understanding could potentially lead to more 

effective strategies for managing hospital noise and improving patient care.  
The results of the present study also showed the most disturbing noise sources in hospitals. These 

results agree with previous research in healthcare environments (15). The significant proportion 

of respondents (48.5%) identifying medical machinery and equipment as the most influential 
source of noise agrees with existing literature that highlighting the presence of these sounds in 

clinical building. Medical apparatus such as ventilators, monitors, and infusion pumps produce 
continuous noise that can be disruptive to patients' rest and recovery, as well as to the working 

environment for healthcare providers. Likewise, the acknowledgment by approximately 23.8% 

of respondents that hospital workers' voices and visitors' voices contribute to noise pollution 
underscores a well-documented issue in hospitals (16). The conversations among staff and 

visitors, while necessary for communication and social interaction, can contribute to overall noise 
levels, particularly in busy areas such as hallways and waiting rooms (15, 16). The consideration 

of external and surrounding environmental noises as sources of disturbance, albeit at a lower rate, 

is consistent with broader research on hospital noise. Factors such as construction work, traffic, 
and ambulance alarms can infiltrate hospital environments, further contributing to overall noise 

pollution (15). These findings highlight the multifaceted nature of hospital noise and the diverse 
array of sources that contribute to it. Understanding the specific sources of noise observed as 

most disturbing by hospital residents is crucial for developing targeted interventions aimed at 

reducing noise levels and improving the overall patient experience and staff well-being. The 
findings of this study regarding the symptoms experienced by hospital workers due to noise 

exposure are compatible with previous research on the impacts of noise pollution in healthcare 
settings (17, 18). The highest percentage of respondents (approximately 31.5%) reporting 

excitement and nervous tension as a result of noise agrees with existing literature recording the 

psychological effects of noise on individuals. Continued exposure to high levels of noise can 
provoke stress, anxiety, and irritability, which can negatively impact both mental and physical 

well-being  and hearing problem (17,18). Furthermore, the significant proportion of respondents 
(21.5%) experiencing symptoms of headache and head pain agrees with previous studies 

highlighting the association between noise exposure and physiological symptoms (19). Noise-
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induced headaches are a well-documented phenomenon, with studies suggesting that loud and 
persistent noise can trigger or exacerbate headache symptoms in susceptible individuals (19). 

The reported symptoms of loss of focusing (19.2%) among hospital workers further highlight the 
cognitive impacts of noise pollution. Difficulty concentrating and reduced cognitive performance 

have been linked to exposure to high levels of noise, particularly in environments where 

concentration and attention to detail are crucial, such as healthcare settings and these results are 
compatible with previously reported studies ( 16, 17,18, 19). While symptoms such as distress in 

breathing, digestive disorders, and high blood pressure showed lower rates of occurrence, their 
inclusion highlights the wide-ranging effects of noise on physical health. Research has 

demonstrated associations between noise exposure and respiratory problems, gastrointestinal 

issues, and cardiovascular conditions, emphasizing the widespread impact of noise pollution on 
overall health outcomes. The findings from the responses to the last question regarding the impact 

of noise levels on the ability to work are reliable with previous research on the effects of noise 
pollution in various work environments, including healthcare settings. The high percentage of 

respondents (approximately 49.2%) indicating that their ability to work was greatly affected by 

noise showing the significant impact of noise on job performance and efficiency among hospital 
workers. Likewise, the large proportion of respondents (approximately 39.2%) reporting some 

degree of impairment in work efficiency due to noise display the universal nature of this issue in 
hospitals. Noise-induced disruptions, such as difficulty concentrating, communication 

challenges, and increased stress levels, can compromise the ability of healthcare professionals to 

perform their duties effectively and efficiently, ultimately affecting the quality of patient care 
(19). The small percentage of respondents indicating that noise did not affect their work 

efficiency is noteworthy but not unexpected. Individual differences in sensitivity to noise and 
coping mechanisms may account for variations in perceived impact among hospital workers. 

Additionally, it is possible that certain job roles or work environments are less susceptible to the 

effects of noise, leading to a smaller proportion of respondents reporting significant impairment 
In general, the findings of this highlight the significance of addressing the noise pollution in 

healthcare settings in general and dental clinic in specific,  to promote a conducive work 
environment for hospital staff. Strategies such as implementing soundproofing measures, 

reducing noise-generating activities during critical tasks, and providing noise-cancelling 

headphones or earplugs can help mitigate the negative effects of noise on job performance and 
enhance the overall quality of care delivery. By highlighting noise reduction initiatives, hospitals 

can support the well-being and productivity of their workforce, ultimately benefiting both staff 
and patients alike. Review of previous publication (20), and according to the overall results of 

the current study questionnaire,  an extent damage caused by noise, which prompts the researcher 

to find ways to get rid of or reduce the noise level to preserve human health in general and  dentist 
in particular, as they exposed to a large amount of noise, in addition to helping them to work in 

the best and with the highest efficiency. Review some of the methods was used to reduce noise. 
These are included:  The most significant feature is that it employs a compressor suppressor, 

which is presently offered in numerous configurations to regulate noise, selecting appropriate 

furnishings and furniture, setting white noise generators, use indoor plants as décor, employing 
Plasterboard Acoustic, use of partitions and acoustic panel, and soundproofing pain.  

In Conclusion,  the results of the current research has highlighted that the predominant source 
of noise within hospitals stems from medical machinery and equipment, eliciting common 

symptoms such as irritability and nervous tension among individuals. However, proactive 

measures can be implemented to mitigate the impact of this noise, particularly to safeguard the 
well-being of patients in dental clinics and doctors alike. 
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