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Effect of Noise Pollution on Arterial Blood Pressure and
Heart Pulse Rate of Workers in the Hospitals of
Nablus City-West Bank

R.M. Sadeq, Z.N. Qamhieh and LR. Ashger

This research is studying noise pollution effects on the healthcare professionals
i Nablus city hospitals. The arterial systolic and diastolic blood pressure
(SBP and DBP) and heart pulse rate were measured for 95 workers (55 males and
40 females) in the selected hospitals of Nablus city. The ages of the sample
workers were ranging from 20 to 73 year. The Sound Pressure Level (SPL) values
were first measured in all studied hospitals and were found to be high compared
to the recommended value, 45.0 dB(A) in the daytime. The difference between
means of SBP, DBP and HPR before and after work are 6.335 (mmHg) of SBP, 5.108
(mmHg) of DBP and 5.305 of HPR (beat\min), respectively. In this study SBP, DBP
and HPR are correlated positively (p-value < 0.050) with the occupational noise
levels mn all studied hospitals. In addition, the Pearson coefficient correlation (R)
value of SBP, DBP and HPR in all selected hospitals are correlated positively.
Moreover, sighificant correlation was found between mean values of SBP, DBP
and HPR with the duration of employment and age.
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INTRODUCTION

In recent years, considerable attention has been
focused on noise levels generated in the different sectors
of hospitals such as Operation Rooms (OR), Neonatal
Intensive Care Units (NICU), Intensive Care Units (TICT)
and Emergency Departments (ED) (Xie and Kang, 2009,
Busch-Vishnmiac ef al., 2005, Altuncu et al, 2009,
Smykowski, 2008;  Alvarez Abril et al, 2007,
Blomkvist et al., 2005; Tijunelis ef al., 2005). For example,
studies 1 operation rooms of hospitals have
reported high noise levels (Dascalali et of., 2009; Liuand
Tan, 2000). Moreover, in (ICU) in India hospitals, the
mean equivalent sound pressure levels (L) during the
morning and evening hours have been measured
to be 704 and 64.5 dB(A), respectively
(Vinodhkumaradithyaa et af, 2008). In Palestine, some
studies were conducted on noise pollution. For example,
strong positive correlation between occupational noise
pollution levels and heart pulse rate, systolic blood
pressure,  diastolic blood pressure and  hearing
threshold levels at several frequencies were found
(Abdel-Raziq et al., 2003a; Hamm, 2002). In addition,
noise pollution in factories in Nablus city have also been
studied (Abdel-Raziq et al, 2003b). Also, noise pollution
levels have been studied in different locations of Arraba
region (Qamhieh et al., 2000) and was found to be above
accepted standards.

The goal of this research 1s studying noise pollution
effects on the healthcare professionals in Nablus city
hospitals. The study consists of two major parts:-
Measuring the noise levels m OR, ICU and NICU at the
sample hospitals Measuring systolic and diastolic blood
pressure and heart pulse rate for staff members in the
selected departments of the sample hospitals.

MATERIALS AND METHODS

Noise level measurements were carried out in five
governmental and private hospitals in Nablus city. The
hospitals are: Al-Watam Hospital (public), Rafidya
Hospital (public), Nablus Specialty Hospital (private),
Al-Tnjeeli Hospital (private) and Al-Tttihad Hospital
(private). All hospitals have three departments, NICU,
ICT and OR except Al-Watani Hospital which doesn’t
have operation rooms. The readings of sound pressure
levels were taken during the day from 7:00 h to 18:00 h
The measurements of sound pressure levels were
analyzed statistically using the SPSS and Microsoft excel
program.

Results of measuring sound pressure level: The sound
pressure levels in different departments are measured as
follows.
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Fig. 1. Values of sound pressure levels SPL in ICTJ
department in all studied hospitals
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Fig. 2: Values of sound pressure levels SPL in NICU in
all studied hospitals

Sound pressure levels (SPL) in intensive care units: The
mean values of SPL as a function of time in the ICTJ
department in all studied hospitals are measured and
shown in Fig. 1. From Fig. 1 one can conclude the
following points:

*  Sound Pressure Level (SPL) values are high in all
hours in ICUs in all hospitals. However, this is not
surprising because the ICU department is for
emergency cases that need to be monitored all the
time

¢ The highest value of SPL from all studied ICUs is in
Rafidya Hospital followed by Al-Watani Hospital.
The lowest value of SPL is in Nablus Specialty
Hospital. The ICU department is always full with
emergency patients in the governmental hospitals
(Al-Watani and Rafidya Hospitals)

¢ Tt was noticed that the ICTU departments with highest
SPL have large number of nurses m each work shft.
This factor might have an influence on increasing the
SPL in ICUs departments

* There 15 a clear mcrease m SPL values in most
studied ICUs at about one o'clock (after noon). This
might be explained by the fact that another shift of
working staft should be replaced and the information
about patient’s health should be exchanged before
the end of the first shift

Sound pressure levels in neonatal intensive care units
(NICT): The mean values of SPL as a function of time in
the NICU department in all studied hospitals are measured
and shown in Fig. 2. One can notice the following:
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Fig. 3: Values of sound pressure levels (SPL) in OR in all
studied hospitals

¢  The SPL values of Rafidya NICUJ were the highest
while the lowest value of SPL was measured in
Al-Imjeeli NICU. The values of SPL i all NICU ranged
from 54.2 to 83.8 dB(A) which are too high compared
to the international standard of about 45.0 dB(A)
according to the American Academy of Pediatrics
(Committee on Environment Health, 1997)

*  Thehighest value of SPL in NICU of Rafidya Hospital
might be related to the fact that more than 15
incubators exist in the same room and every
mcubator has a lot of mstruments and alarms. In
addition, there are more than three nurses working in
this department. Moreover, the neonate nurse station
is not separated by glass walls like the NICU in
Al-Watani Hospital

*  Theresults of SPL in NICU department in Al-Watari
Hospital are high. In that hospital, there are more than
10 incubators with 8 babies in the same room. The
values of SPL m the NICU of Al-Injeels,
Al-Tttihad and Nablus Specialty Hospital are under
the mean value of SPL in all NICUs, since there are
orly two babies in each hospital NICU

¢ The values of SPL for different NICUs in different
hospitals are high between 10:00-11:00 h, because of
the doctors’ tour at this time

¢ The high values of SPL come due to the sources of
noise in NICUs, such as babies crying, telephone

rninging, opeming and closing meubator doors,
monitoring  alarms  and  unnecessary  staff
conversation

Sound Pressure Levels in Operation Rooms (OR): The
mean values of SPL as a function of time in the OR
department in all studied hospitals are shown in Fig. 3.
One can notice the following:

¢ The values of SPL in ORs in all hospitals were
between 57.6t0 88.0 dB(A) with amean of 71.9 dB(A).
These sound levels are higher than international
recommendations

Table 1: The mean values for SBP, DBP and HPR for males and females
workers in all selected hospital
Mean of Mean of Mean of
SBP (mmHg) DBRP (mmHg) HPR (beatimin)

Hospital Before After Before After Before After
name Gender N work  work  work  work work  work
Al-Watani Male 111192 1268 762 812 825 880
Female 6 1068 1182 742 798 725 802
Rafidya Male 101346 1473 855 893 768 8l6
Female 11 113.7 1229 738 732 843 0912
Nabhis specialty Male 13 1288 1369 757 853 755 838
Female 9 1103 1186 683 812 747 841
Al-Tttihad Male 8 1346 1473 855 893 768 8l6
Female 7 1121 1224 773 867 721 69.9
AlInjeeli Male 131239 1348 783 884 826 879
Female 7 1184 1129 774 746 83.0 847

¢ The highest value of SPL was in Nablus Specialty
Hospital between 10:00-15:00 h. Because there are a
lot of emergency danger surgeries during this time.
However, the lowest value of SPL was in
Al-Ittthad Hospital

*  The values of SPL m any ORs were affected by the
number of surgeries taking place at the same time and
by the types of these surgeries

Results of measuring blood pressure and heart pulse in
all selected hospital: The mean values for SBP, DBP and
HPR for males and females workers in all selected hospital
are presented in Table 1.

The following points can be concluded from Table 1:

¢  There is an obvious increase in average values for
SBP, DBP and HPR after work for all studied male
workers

¢ There is an increase in average values for SBP, DBP
and HPR after work for most studied female workers.
Some exceptions were noticed which might be
personal related

Discussion for blood pressure and heart pulse rate: The
Pearson’s correlation coefficient (R) and the probability
value (p-value) were calculated by using Paired Sample
T-test and One-Way ANOVA test for all sample workers
in all studied hospitals. Table 2 and 3, show the
dependent variables, the correlation coefficient (R) and
the p-values 1n all hospitals.

Smee the R values in Table 2 are more than 0.546 the
degree of linear dependence between the variables 1s
strong positive correlation in all hospitals for SBP, DBP
and HPR. The p-value for all variables m all hospitals is
=<0.050. The Mean values of SBP, DBP and HPR for the
sample workers and Pearson correlation coefficients and
p-values in NICTI, ICTJ land OR departments are shown in
Table 3.
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Table 2: R and p-values of the studied variables in all sample hospitals

No.of 8PLin  Dependant p-value Sig.
Hospital workers dB(A) variables R (2-tailed)
Al-Watani 17 72.2 SBP(mmHg) 0.546 0.040
DBP(mmig)  0.695 0.001
HPR(beat'min) 0.658 0.002
Rafidya 21 77.8 SBP(mmig) 0500 0.002

DBP(mmHg)  0.643 0.044
HPR(eatmin) 0714  0.000
SBP(mmHg) 0906  0.000
DBP@umHg) 0617  0.002
HPR(beat\min) 0.693 0.000
SBP(mmig) 0846  0.000
DBP(mmHg)  0.695 0.030
HPR(eat\min) 0.860  0.000
SBP(mmHg) 074  0.000
DBP(mmHg) 0799  0.000
HPR(beat\min) 0.762 .00

Special nablus 22 67.4

Al-Ittihad 15 64.0

Al-Injeeli 20 64.1

Table 3: R and p-values of the studied variables in NICU, ICU] and OR
Mean value of

dependent
variables The
------------------- difference
Dependent Betore After  between p-vahe
Department N variables work  work  means R (Sig.)
NICU 27 SBP(mmig) 113.26 11919 593  0.654 0.000

DBP(mmHg) 7637 80.15 3.77 0.502 0.008
HPR(beat'min) 81.22 84.96 3.74 0.654 0.000
Icu 30 SBP(mmHg) 12093 12450 3.56 0.378 0.039
DBP(mmHg) 73.77 80.27 6.50 0.631 0.000
HPR(beatimin) 77.34 81.67 4.23 0.703 0.000
OR 38 SBPimmHg) 12811 13513 7.02 0.823 0.000
DBP(mmHg) 80.18 85.05 486 0.649 0.000
HPR(beat'min) 77.55 83.79 6.23 0.743 0.000

The following points can be concluded from Table 3:

+  The difference between means of SBP, DBP and HPR
before and after work are 6.335 (mmHg) of SBP,
5.108 (mmHg) of DBP and 5.305 of HPR (beat/min),
respectively

¢  Strong positive correlation between SPL and SBP,
DBP and HPR for worleers working in all departments

¢ All the p-values are lower than 0.050 which shows
significance evidence that rejects the null hypothesis

CONCLUSION

The overall results in this study indicate the
following main points:

¢ The mean SPL values in all studied hospitals

departments during the selected days are ranged

from 60.0 to 83.0 dB(A) m NICU, from 60.0to

76.0 dB(A) in ICU and from 63.0to 76.0 AB(A) in OR.
are higher than
measured ones in (ICU) in India hospitals. The mean
equivalent sound pressure levels (L.) during the
morning and evening hours have been measured to
be 70.4 and 64.5 dB(A), respectively

These SPL measured values

¢ The mean SPL values in all studied hospitals ranged
from 64.0to 77.8 dB(A). Accordingly, all the sample
worlers are being exposed to continuous high noise
m all hospitals

¢ There is a strong positive correlation between noise
and blood pressure and heart pulse rate mn all
hospital departments. All the tests show that there is
an increase 1 SBP, DBP and HPR for workers 1n all
studied hospitals

*  The results of this study are consistent with other
finding’s studies that found the average rise in
systolic blood pressure was 2.46 mm-Hg, while it was
3.06 mm-Hg for diastolic blood pressure
(Mahmood et al, 2007). Another study showed that
there a mean increase of 2.5 mm-Hg for both systolic
and diastolic blood pressure(Talbott ef al., 1999). It
was found that the exposure to noise caused
mcrease m pulse rate by average 4.7 beats/minute for
worlkers in noisy factories (Fogari et al, 2001).

There are some suggestions which can be applied to
reduce noise pollution n hospitals:

*  Hospital designers have to come up with designs
that increase the area of the departments to increase
spaces between patients from one side and between
patients and medical equipments from the other side.

*  The nurse station inside each department must be
separated by glass walls

» Noise from telephones can be lowered by reducing
the volume of their rings

* Nose caused by machines can be reduced through
applying  several  mechanical  adjustments,
conducting maintenance, or buying new less noisy
equipmments

*+ Nose from reflecting surfaces can be reduced by
covering all surfaces with antireflection materials of
high noise absorbance

¢+  The external noise can be reduced by using well
isolating walls and double glass windows

Finally, this study was aimed to provide useful data
for decision makers to improve the status of hospital
environments. However, additional researches are needed
to support this study.
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