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Abstract 

 

 Article Info 
 

Background: This study aimed to measure the sound level and assess the association 

between noise annoyance and general health in Iranian nurses at Tabriz Pediatric 

Hospital in neonatal, infectious, internal, NICU, and emergency care wards.  

Materials and Methods: The noise level was measured continuously according to 

ISO9612. The general health questionnaire-28, the noise annoyance scale based on 

ISO15666, and demographic characteristics were the questionnaires used in this study. 

The study was conducted at Tabriz specialty and subspecialty Hospital for children, 

which includes different care wards and admits many patients to the hospital.  

Results: The highest 24-hour mean noise level (dBA) was measured in the emergency 

(69.65±1.68) ward. The highest mean noise level during the morning, afternoon, and 

night shifts belonged to the emergency ward at 69.53±0.27, 69.30±0.39, and 69.85±0.43, 

respectively. According to the results, the association between the equivalent sound 

exposure level and noise annoyance was significant. The highest mean score of the total 

GHQ (39.78 ±12.01) was obtained in the emergency ward, and the lowest mean score 

(30.20 ±7.15) was obtained in the neonatal ward. The rassociation between the total 

scale of GHQ-28 and GHQ-28 subscales was significantly positive in all wards.  

Conclusion: The mean of the LAeq (dBA), in different wards of the studied hospital, was 

higher than the levels suggested by the US-EPA, the WHO, the AAP, and the national 

standard. Accordingly, since the mentioned wards play a vital role in treatment 

procedures, effective management–technical noise reduction measures are required to 

be adopted in these wards. 
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Introduction 

Noise is defined as an unwanted sound with a 

close association with the psychological concept of 

annoyance. It is considered a public and complex 

work-related problem in all regions of the world (1).  

Annoyance is the unpleasant effect of noise 

disturbance in individuals and groups, which is 

rooted in a variety of responses moderated by the 

personal and social features of individuals. 

Research shows that the subjective annoyance of 

the sound increases upon raising the sound level. 

However, at low sound levels, other factors 

determine whether annoyance occurs (2, 3).  

Noise exerts psychological and physiological 

effects on humans (4). Some of the adverse 
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effects of noise on humans include temporary and 

permanent hearing loss, hypertension, cardiac 

arrhythmia, annoyance and stress, sleep 

disorders, effects on the immune system, as well 

as impacts on behavior and mental health in 

individuals (5, 6).  

Hospitals as institutions providing healthcare 

services are affected by different sources of noise 

pollutions, which impose negative impacts on the 

health and comfort of patients and personnel (7). 

Staff-patient conversations, telephones, alarms, 

overhead fluorescent lights, paging systems, 

televisions, heating and cooling systems, noise-

generating beds, ventilators, medical equipment, 

the running of sink faucets, the opening and 

closing of doors, as well as air-conditioning 

systems are a few examples of noise sources at 

hospitals (7, 8). Numerous studies conducted by 

the World Health Organization (WHO) imply that 

the noise level has increased continuously at 

hospitals since 1960. Since hospitals are 

supposed to be a safe place for patients and staff, 

the effects of high levels of noise on patients and 

staff are among the most serious concerns (9).  

Sound levels at hospitals should not exceed 45 dB 

in the daytime and 35 dB at night, according to the 

standard of the United States Environmental 

Protection Agency (US-EPA) (10). In the same 

vein, the WHO suggests that the average noise 

level should not exceed 35 dBA (A-weighted 

decibels) in the rooms where patients are treated 

or observed, and no more than 30 dBA in the 

wards (11). The American Academy of Pediatrics 

(AAP) suggests that the sound level should not 

exceed 45 dB in the daytime and 35 dB at night; in 

addition, the hourly sound level should not exceed 

50 dB in 10% of the daytime (Ln10), nor should the 

sound level exceed a 1-sec maximum level (Lmax) 

of 65 dB (12). According to the national standard of 

Iran, the allowed sound limit inside hospitals in the 

daytime from 7 a.m. to 10 p.m. should equal 45 

dBA, and at night from 10 p.m. to 7 a.m., it should 

equal 35 dBA (13). Several studies show that the 

sound level at many hospitals is usually higher 

than those mentioned in these recommendations 

(5, 14).  

The association between the nurses’ heart rate 

and noise was examined by Kinstler et al (2015), 

who considered the impact of noise on nurses in 

pediatric intensive care units. The results of this 

study showed that the increase in noise was not 

associated with stress, but there was a significant 

correlation between the increase in noise and the 

increase in the heart rate, implying that noise could 

be accompanied by adverse health effects (15). In 

the same context, the results of the study by 

Christensen et al (2005) showed that noise could 

exert a negative impact on the performance of ICU 

nurses (4). The study by Juang et al (2010) 

demonstrated that noise pollution, either directly or 

indirectly, could affect the subjective perception of 

noise as well as the emotions and bodily 

processes of medical care staff (16).  

Some researchers have investigated the health 

impact of noise pollution, the risk of noise 

exposure, and its related disorders, yet to the best 

of the authors’ knowledge, there are currently few 

published studies on the association between 

noise annoyance and mental health effects among 

nurses. 

Therefore, to better determine authorized sound levels 

in different hospital wards (neonatal, infectious, 

internal, NICU, and emergency care wards) and 

given the lack of relevant studies in this field, the 

association between noise annoyance and the general 

health of nurses in different care units of Tabriz 

Pediatric Hospital was assessed with sound level 

measurements performed. The data were analyzed 

using SPSS 24.0. 

 
Materials and Methods 

Tabriz Pediatric Hospital (Iran), an educational 

hospital affiliated to Tabriz University of Medical 

Sciences, was selected for this study in the 

autumn of 2018. The study was conducted in 

Tabriz specialty and subspecialty Hospital for 

children, which includes different care wards and 

admits many patients. It was selected for 

this study, for it has specialized units, a large 

number of patients, the availability of high-

tech medical equipment, a large number of staff, 

and the high level of activities of nursing teams at 

the hospital. Nurses were selected as the study 

population because of their large number in the 

care wards. 

A cross-sectional observational study was 

conducted to assess noise levels and the 

association between sound levels and health 

features in five different specialized pediatric care 

wards. The studied wards included neonatal, 

infectious, internal, NICU (neonatal intensive care 

ward), and emergency care wards. 

The primary reason for conducting the study in the 

mentioned units was the large number of patients 

and nurses in the units. The levels of noise in the 

studied wards were taken into account. 

In this study, the internal ward with 30 beds and 26 

nurses, the NICU ward with 22 beds and 47 

nurses, the infectious ward with 40 beds and 20 

nurses, the neonatal ward with 23 beds and 21 

nurses, and the emergency ward with 40 beds and 

38 nurses were investigated. From each studied 

care ward, 10 nurses with rotating shifts (morning, 

afternoon, and evening) were selected and 
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included in the study. Hospitals are suitable 

research settings because they 

enable researchers to divide staff members in 

homogeneous exposure groups (HEGs). Sample 

size "n" was selected to ensure (at a 95% level of 

probability) the presence of at least one worker in 

the top 20% of the population exposed in forming 

the homogeneous exposure group (HEG). This 

method splits workers into groups so that the 

levels of exposure to noise could 

be considered similarly. In total, 50 nurses were 

observed in the studied care wards. 

Sound levels were measured using two TES-1358 

sound level meters. The measuring stations were 

selected according to ISO 9612:2009. For this 

purpose, three locations, including the nurse 

station, ward interiors, and patient rooms were 

selected in different mentioned wards of the 

hospital. Sound measurements were carried out in 

different locations at the height of 1.5 and 1 m from 

the earth in the nurse station and patient rooms, 

respectively. The Leq was measured using a 

calibrated sound level meter (Model TES-1358). 

Based on the standard measurement method, 

the Leq (15min) was considered for noise 

measurement. Measurement stations for 

noise measurement in the three wards included 

the entrance to the ward, the nursing station, and 

the patient room.  

In each station, the LAeq (Equivalent A-weighted 

Sound Level) was measured in 18 different days 

throughout 24 hours of the day in the autumn of 

2018.  For this purpose, the instrument was 

adjusted in 15 min, so we had 296 data for one 

station in 24 hours. The average of the data was 

used as the unit data. To include diversities, 

measurement days were scattered throughout an 

entire week, except for holidays. It should be noted 

that to confirm the accuracy of the obtained data, 

the measuring device was calibrated every day 

using the supplied calibration device at 94 dB and 

at the frequency of 1000 Hz (accurate by ± 0.1 dB) 

before and after the use.  

The general health questionnaire-28 (GHQ-28), 

the noise annoyance scale (NAS), and the 

demographic characteristics questionnaire were 

used in this study (17, 18). Noise annoyance was 

determined using the 100-point NAS questionnaire 

based on ISO 15666. This questionnaire was used 

to qualitatively assess individual sensitivity to 

noise. On this scale, based on the obtained 

scores, annoyance was categorized into one to 

five groups, including ‘not annoyed’, ‘slightly 

annoyed’, ‘rather annoyed’, ‘annoyed’, and ‘very 

annoyed’ (Fig. 1). (18) 

 

 
Fig. 1. A 100-point noise annoyance scale (NAS) 

 

The GHQ-28 scale was used to assess general 

health. The validity and reliability of the                             

GHQ-28 test have been confirmed in most of the 

past studies (19). Making use of factor analysis, 

the GHQ-28 questionnaire had four subscales with 

7 items in each case, including somatic symptoms 

(items 1–7), anxiety/insomnia (items 8–14), social 

dysfunction (items 15–21), and severe depression 

(items 22–28). Each item was accompanied by 

four possible responses of 1: not at all,   2: not 

more than usual, 3: rather more than usual, and 4: 

much more than usual. Different scoring methods 

were possible, which could affect the total score. 

The Likert’s scoring method with response scores 

between 0 and 3 (0, 1, 2, and 3) was used in this 

study. In total, the scores ranged from 0 to 84. 

Higher scores indicated a greater probability of 

psychiatric distress, and the total score of 23/24 

was the threshold for the presence of distress (17, 

19).  

The data of sound level measurements at different 

stations together with the extracted information 

from the questionnaires were entered into SPSS 

24.0. Descriptive statistics were applied to the 

results of noise, noise annoyance, and general 

health. A one-way ANOVA was carried out to 

identify the statistically significant differences of the 

demographic characteristics and noise annoyance, 

as well as the association between each of the 

general health questionnaire subscales among 

different wards of the hospital. In addition, this test 

was done to determine sound levels in different 

wards on different working shifts, i.e. morning, 

afternoon, and night.  

The Pearson’s correlation coefficient was 

determined to examine the association of the 

general health questionnaire subscales with sound 

levels and noise annoyance scales. The 

association between sound levels and noise 

annoyance as well as the association between 

GHQ-28 subscales and the total scale were 

examined using the Pearson’s correlation analysis. 

In addition, the differences and correlations were 
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considered significant at the p-value of less than 

0.05. The data were analyzed using SPSS 24.0. 

 

Results 

Table 1 illustrates the 24-hour mean of the LAeq 

(dBA) in different wards of the studied hospital. 

The highest 24-hour mean of the LAeq was 

determined for the emergency, internal, infectious, 

neonatal, and NICU wards, respectively. The 

results of comparing the LAeq values among 

different wards showed that the values were 

significantly different, except between neonatal 

and NICU wards, neonatal and infectious wards, 

as well as internal and infectious wards (p-value 

<0.05). In addition, the highest mean differences of 

the LAeq were obtained between emergency and 

NICU wards (p-value<0.05 and mean 

difference=9.18). 

 

Table 1. Mean values of the LAeq in different wards of the studied hospital 

Ward 
Neonatal NICU Internal Infectious Emergency 

Mean ±SD Mean ±SD Mean ±SD Mean ±SD Mean ±SD 

LAeq ave(dB( 62.35 ±0.88 60.48 ±1.93 66.35 ±2.40 64.25 ±2.09 69.65 ±1.68 

 

Table 2 presents the statistical analysis results of 

the sound level in various wards during morning, 

afternoon, and night shifts. The results indicate 

that the highest mean sound level belonged to the 

emergency care ward (69.53±0.27, 69.30±0.39, 

and 69.85±0.43 for morning, afternoon, and night 

shifts, respectively). Furthermore, the lowest mean 

sound level was related to NICU (59.98±0.96, 

61.53±0.29, and 60.15±0.57 for morning, 

afternoon, and night shifts, respectively). The 

results of the one-way ANOVA revealed that sound 

levels significantly differed among the shifts in all 

wards (P-value<0.05). 

 

Table 2. Statistical analysis of the sound level (dBA) on different shifts 

Shift NICU Neonatal Infectious Internal Emergency 

Morning 
Mean±SD 59.98 ± 0.96 61.83 ± 1.66 63.17 ± 0.66 66.55 ± 1.96 69.53 ± 0.27 

95% CI 58.97 - 60.99 60.09 - 63.58 62.47 - 63.86 64.50 - 68.60 69.25 - 69.82 

Afternoon 
Mean±SD 61.53 ± 0.29 63.47 ± 0.56 65.07 ± 0.82 67.38 ± 0.86 69.30 ± 0.39 

95% CI 61.22 - 61.84 62.88 - 64.05 64.20 - 65.93 66.48 - 68.28 68.89 - 69.71 

Night 
Mean±SD 60.15 ± 0.57 61.95 ± 0.52 64.41 ± 0.71 65.78 ± 0.50 69.85 ± 0.43 

95% CI 59.80 - 60.50 61.62 - 62.28 63.96 - 64.87 65.46 - 66.10 69.58 - 70.12 

 

Fig. 2 depicts a summary of the data achieved for 

24-hour measurements by averaging the levels 

found in all five units. According to the results, the 

highest and most fluctuating noise values achieved 

in the daytime were related to the period between 

10:00 a.m. and 05:00 p.m. in all wards excluding 

the emergency ward. In contrast, the lowest noise 

values, i.e. the quiet period, were achieved 

between 05:30 p.m. and 10:30 p.m., which was 

nevertheless only 2-5 dB quieter than the noisiest 

time of the day. 
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Fig. 2. A-weighted equivalent sound pressure levels measured in various wards according to the time of the day 
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According to Fig. 2, there has been less than 5 dB 

of variations and fluctuations from the lowest to the 

highest sound pressure level in all wards. The 

highest variation in the sound pressure level (about 

5 dB) was related to the internal ward. In contrast, 

the emergency ward had the lowest variation 

(about 1 dB) in the sound pressure level during the 

24 hours of the daytime and was noisy all day 

long.  

Table 3 shows the results from the statistical 

analysis of the staff’s demographic characteristics 

in different wards of the studied hospital. According 

to the obtained results, the highest mean of the 

staff’s age and work experience was related to the 

NICU and emergency wards, respectively. 

Furthermore, the highest percentage of the 

married and single individuals was related to the 

NICU and internal wards, respectively. Based on 

the ANOVA analysis, there was no significant 

difference (p-value >0.05) among the demographic 

characteristics, such as the mean of work 

experience, marital status, age, daily working 

hours, weekly working hours, the number of people 

living at home, and the number of children among 

the staff in different wards.  

 

Table 3. Mean values of demographic characteristics in different wards of the studied hospital (N = 50). 

Ward 

Mean work 

experienc

e (year) 

Marital status 

Mean 

age 

Mean 

daily 

working 

hours 

Mean 

weekly 

working 

hours 

Mean 

number of 

people 

living at 

home 

Mean 

number 

of 

children 

Married 

( % ) 

Single 

( % ) 

Neonatal 7.90 60 40 32.00 7.80 50.20 3.70 1.50 

NICU 8.10 80 20 33.40 7.40 53.60 3.30 1.13 

Internal 6.10 40 60 29.30 7.40 48.90 3.70 0.75 

Infectious 6.22 77.78 22.22 29.33 7.11 49.78 3.11 0.86 

Emergency 10.44 55.56 44.44 33.11 7.44 48.33 3.44 1.40 

 

 

Table 4 shows the mean and standard deviation of 

the general health questionnaire subscales (GHQ) 

for different wards of the studied hospital. The 

highest mean values of somatic symptoms (10.33 

±3.43), anxiety/insomnia (10.67 ±3.91), and severe 

depression (9.33 ±6.58) subscales were obtained 

for the emergency ward, while the lowest mean 

values of the same variables were obtained for the 

neonatal ward. In addition, the highest (9.80 ±3.29) 

and lowest (6.80 ±1.99) mean scores of the social 

dysfunction subscale were obtained for the internal 

and NICU wards, respectively. Furthermore, the 

highest and lowest mean score of the total GHQ 

was obtained for the emergency ward (39.78 

±12.01) and the neonatal ward (30.20 ±7.15), 

respectively.  

The subscales of the general health questionnaire 

were surveyed in different wards by a one-way 

ANOVA. According to the results obtained, somatic 

symptoms, anxiety/insomnia, and severe 

depression subscales were not significantly 

different in different wards of the hospital (p-value 

>0.05), while the social dysfunction subscale was 

significantly different in emergency and internal 

wards from that in the NICU ward (p-value <0.05). 

 

Table 4. Mean and standard deviation of general health questionnaire (GHQ) subscales in different wards of the hospital 

Ward 
Neonatal NICU Internal Infectious Emergency 

Mean ±SD Mean ±SD Mean ±SD Mean ±SD Mean ±SD 

Somatic symptoms 8.10 ±1.97 9.10 ±2.23 8.50 ±3.69 9.67 ±2.55 10.33 ±3.43 

Anxiety/insomnia 9.20 ±3.29 9.70 ±2.91 9.80 ±3.19 9.89 ±4.46 10.67 ±3.91 

Social dysfunction 7.80 ±1.14 6.80 ±1.99 9.80 ±3.29 8.78 ±2.82 9.44 ±3.25 

Severe depression 5.10 ±3.14 5.90 ±4.15 7.10 ±7.19 5.22 ±4.38 9.33 ±6.58 

Total GHQ 30.20 ±7.15 31.50 ±6.35 35.20 ±13.98 33.56 ±10.99 39.78 ±12.01 

 

Table 5 illustrates the correlation between GHQ-28 

subscales and the total scale in different wards of 

the hospital. According to the obtained data, there 

was a significant positive association between the 

GHQ-28 total scale and GHQ-28 subscales in all 

wards (p-value <0.01 and p-value <0.05). In 

addition, Table 5 shows a significant positive 

correlation between anxiety/insomnia and somatic 

symptoms in the NICU (R2=0.758) and infectious 

(R2=0.854) wards (p-value <0.01). In the same 

vein, there was a positive significant correlation 

between social dysfunction and severe depression 

in the internal ward (R2=0.841) (p-value <0.01). 
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Table 5. Inter-correlations between GHQ-28 subscales and the total scale in different wards of the hospital (bold 

numbers represent a significant correlation.) 

Severe 

depression 

Social 

dysfunction 

Anxiety/ 

insomnia 

Somatic 

symptoms 

General health 

questionnaire subscales 
Ward 

    - Somatic symptoms 

Neonatal 

  - 0.288 Anxiety/insomnia 

 - 0.279 0.557 * Social dysfunction 

- 0.349 0.492 0.339 Severe depression 

0.815 ** 0.594 * 0.801 ** 0.646 * Total GHQ 

   - Somatic symptoms 

NICU 

  - 0.758 ** Anxiety/insomnia 

 - 0.257 0.355 Social dysfunction 

- - 0.57 - 0.334 - 0.71 Severe depression 

0.611 * 0.591 * 0.587 * 0.764 ** Total GHQ 

   - Somatic symptoms 

Internal 

  - 0.368 Anxiety/insomnia 

 - 0.662 * 0.284 Social dysfunction 

- 0.841 ** 0.675 * 0.170 Severe depression 

0.911 ** 0.894 ** o.828 ** 0.563 * Total GHQ 

   - Somatic symptoms 

Infectious 

  - 0.854 ** Anxiety/insomnia 

 - 0.625 * 0.580 * Social dysfunction 

- 0.470 0.168 0.276 Severe depression 

0.651 * 0.824 ** 0.826 ** 0.837 ** Total GHQ 

   - Somatic symptoms 

Emergency 

  - 0.654 * Anxiety/insomnia 

 - 0.270 0.749 * Social dysfunction 

- 0.045 0.277 0.139 Severe depression 

0.690 * 0.596 * 0.737 * 0.776 ** Total GHQ 

* P-value < 0.05         ** p-value < 0.01 

 

Table 6 shows the mean and standard deviation of 

noise annoyance scales (NAS) in different wards 

of the hospital. As Fig. 1 shows, there were five 

ranges for the classification of annoyance. 

According to the obtained results and Fig. 1, the 

mean score of the noise annoyance scale was 

very high in four wards among the studied ones, 

including NICU, internal, infectious, and 

emergency wards; in addition, it was high in the 

neonatal ward. Furthermore, the highest and 

lowest mean of noise annoyance was found for the 

emergency (91.67) and neonatal (65.50) wards, 

respectively. 

The results of the one-way ANOVA showed the 

mean score of noise annoyance was significantly 

different only between the infectious and neonatal 

wards (p<0.05, Cl. 95%: 1.94-35.95) as well as 

between the emergency and neonatal wards 

(p<0.05, Cl. 95%: 9.16-43.17). 

 

Table 6. Mean and standard deviation of the noise annoyance scale (NAS) in different wards of the hospital. 

Ward 
Neonatal NICU Internal Infectious Emergency 

Mean ±SD Mean ±SD Mean ±SD Mean ±SD Mean ±SD 

Noise annoyance 65.50 ±30.68 76.00 ±16.47 81.50 ±16.34 84.44 ±10.74 91.67 ±5.59 

 

Discussion 

The present study was conducted to evaluate 

noise pollution and the association of the sound 

level and noise annoyance with general health 

among Iranian nurses at Tabriz Pediatric Hospital. 

According to the obtained results, the mean of the 

LAeq (dBA) in different wards of the studied 

hospital was higher than the levels suggested by 

the US-EPA, the WHO, the AAP, and the national 

standard. The highest LAeq was obtained for the 

emergency unit, which could have been due to the 

the highest rate of patient referrals and screaming 

patients at the early stages of treatment, as well 

the high number of patients’ attendants. The 

results of the study by Bharathan et al (2014) 

showed that the highest noise level was related to 

the emergency room, so the human factor could be 

the main cause of noise pollution (20).  Based on 
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the study conducted by H. Naderi et al (2017), 

most of the noise generated in these studies were 

related to talking and human behavior (21).  

Krachman et al (2017) suggest that in order of 

controlling and reducing the noise generated at 

hospitals by people talking, a procedure should be 

designed to educate staff on the method of 

decreasing noise and informing them on its 

adverse effects on patients’ health (21). Walderes 

Filus et al (2015) and Douglas Orellana et al 

(2007) have reported similar results in their studies 

(22, 23).  

According to the  results of the present study, the 

highest sound level occurred on afternoon shifts in 

all wards except for the emergency ward, which 

could have been due to the changing of the shifts, 

nurses visiting patients, family members of visitors 

or patients talking, food being served, etc. These 

results are consistent with the conclusions of the 

studies by Galindo et al (2016), Lawson et al 

(2010), as well as Knutson and Konkani (2012)(24-

26).  

The results of the statistical analysis showed that 

there was no significant difference among different 

shifts in the sound level in the emergency ward. 

This could have been due to the working 

procedure of this ward being different from that of 

other wards because the emergency care unit 

does not have a specific time for treatment 

activities, and clinical operations are performed on 

demand all day long. Khademi et al (2009) 

examined noise pollution in the intensive care units 

(ICUs) and emergency wards of Imam Reza 

Teaching Hospital, Mashhad, Iran, and identified 

no particular time pattern of noise variations due to 

the all-day nature of procedures in the emergency 

unit (27).  

The highest and most fluctuating sound level 

among all wards, except for the emergency unit, 

occurred in the daytime from 10:00 a.m. to 05:00 

p.m. The increase in the sound level changes in 

this period could have been due to activities, such 

as visiting and feeding, patients’ visitors or family 

members talking, presence of social workers, 

examination of patients, and peak periods of office 

work, and the staff. The study by Galindo et al 

(2015) on the sound level in the ICUs of a public 

university hospital in Santa Marta (Colombia) 

showed that various activities, such as the 

changing of shifts, the visiting of patients, and the 

feeding of patients increased the sound level in 

ICUs (26).  

According to the results of the present research, 

there was a significant positive association 

between the sound level and noise annoyance. 

Due to the high sound level in the emergency and 

internal wards, the above-mentioned association 

was significant in these wards. Hence, it could be 

asserted that some factors, such as work-related 

stress (since nurses suffer from a higher level of 

stress in these wards), being duty-bound to care 

for patients, feeling tired, and being busy could 

increase the sensitivity of individuals to noise 

annoyance. Nassiri (2014) found a association 

between the sound level and noise annoyance, 

which was not significant (7, 28). However, the 

results of the present research revealed that the 

sound level and noise annoyance were 

significantly correlated (R2=0.969, p<0.05). In line 

with the present study, the results of the studies by 

Schreckenberg et al (2010) and Aslak Fyhri et al 

(2010) revealed that the association between the 

sound level and noise annoyance was significant 

(29, 30). Morrison et al found out that high sound 

levels along with stress could increase annoyance 

among healthcare personnel (31).  

 According to Table 6, the highest mean score of 

the total GHQ was observed in the emergency 

ward (39.78 ±12.01), which could be due to the 

staff’s high median age, specific conditions of their 

work, and long daily working hours in this ward. 

Studies on the effects of work experience on 

nurses showed that the adverse effects of noise 

affected nurses with longer work experience. The 

results of the studies by Juang et al showed that 

old age, work experience, and daily working hours 

had a positive association with individuals’ 

sensitivity to noise (16).  

In this study, the investigation of the association 

between general health questionnaire subscales 

and the sound level in different hospital wards 

showed that the association among the sound 

level, GHQ-28 subscales, and the total scale was 

insignificantly positive. However, the association of 

anxiety/insomnia, social dysfunction, severe 

depression subscales, and general health with the 

sound level was significant only in the infectious 

ward (p<0.05). These findings could have been 

due to the heavy workload assigned to a small 

number of nurses in the infectious ward (1 nurse 

per 2 patients). In addition, it could have been due 

to the large number of active beds in the infectious 

ward than in other wards (more than 40 active 

beds). The results of the study by Kinstler et al 

(2015) on the effects of noise on nurses employed 

in pediatric intensive care wards showed that 

although noise did not lead to stress, it had a 

significant correlation with the increase in the heart 

rate. These findings indicate that noise could be 

associated with adverse health outcomes among 

the nurses employed in pediatric intensive care 

wards (15). However, Nassiri et al (2014) and 

Kishikawa et al (2009) reported results different 

from our studies (28, 32). The reason that their 
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findings were not similar to ours in the present 

study could be due to the low workload (the large 

number of nurses versus patients), satisfaction and 

compatibility among nurses with the work 

environment, their familiarity with working 

procedures at hospital, and their higher tolerance. 

In the present study, the investigation of the 

association between general health questionnaire 

subscales and the noise annoyance scale in 

different hospital wards revealed that the 

association of noise annoyance with GHQ-28 

subscales and the total scale was not significant, 

except in the following cases: 

There was a significant positive association 

between the anxiety/insomnia subscale and the 

noise annoyance scale in the neonatal ward 

(R2=0.582). This result was consistent with the 

findings of a previous study that showed noise 

annoyance could exert a significant effect on the 

night’s sleep, thereby leading to sleep problems 

(30). This situation could arise due to the noise 

caused by crying babies, devices equipped with 

sound alarms and infusion pumps, types of shift 

work, less sleep durations, and increased 

awakening levels. In addition, there was a 

significant negative association between the 

severe depression subscale and general health 

with the noise annoyance scale in the emergency 

ward (R2= -0.782 and R2= -0.748, respectively). 

According to the nurses, this situation could be due 

to the adaptability of nurses to the workplace, 

familiarity with working processes in the mentioned 

ward, and their higher level of forbearance, for the 

highest mean score of work experience was 

related to this ward. In fact, the major factor in 

noise annoyance could be individuals’ attitude 

towards noise in the workplace as well as their 

knowledge and awareness.  

Schreckeberg et al (2010) reported that the 

association of noise annoyance with physical 

health and mental health was insignificant (29). 

Along the same lines, Zamanian et al (2015) 

investigated the association between sound 

annoyance and general health in hospital staff and 

found out that the association of the noise 

annoyance scale with severe depression, somatic 

symptoms, and anxiety/insomnia subscales was 

insignificant (7). These results were consistent with 

the results of this study. 

 

Conclusion 

The level of noise in all study wards, especially in 

the emergency care ward, was above the 

Iranian occupational exposure limit (OEL), which 

could exert adverse health effects on healthcare 

workers in the study hospital. The results of noise 

level measurements in different wards of the study 

hospital suggested that hospital noise could have 

the potential for adversely affecting general 

health in staff members. Research on hospital 

noise and related health effects in other hospitals, 

in different seasons, and at different times are 

suggested. In addition, standard procedures and 

appropriate noise control strategies must be 

employed to reduce noise levels and 

noise exposure. Noise control strategies at hospital 

and reduced levels of noise could help provide 

an appropriate atmosphere in hospital wards, 

enhance patient comfort, and minimize adverse 

effects associated with noise exposure. In addition, 

noise reduction could result in reducing stress 

levels, promoting job performance in nurses, and 

improving patient care. 
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