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ABSTRACT
During COVID-19 pandemic dental work must be changed to another form and quality and quantity and one of these basic
changes is personal protective equipment that may has an effects on physiology of dentist،s body including cardiac and
pulmonary and blood oxygenation specially if it is used for long periods and their effects on dental performance and time to
dental work and make correct decisions during COVID-19 pandemic in dental centres and poly clinics and clinics.
Aims of the study: were to find the changes in the readings of heart rate and blood pressure and oxygen saturation of the
dentist whom utilizing personal protective equipment for more than one hour during dental work in the period of COVID-19
pandemic.
Materials and Methods: A prospective study done first by choosing many centres and poly clinic and dental clinics in Mosul
city that obey the protocol of dental work during COVID-19 pandemic and make a case sheet for the dentist with detailed
personal and medical and surgical history, who work more than one hour with PPE continuously and check the blood
pressure and pulse rate by digital sphygomonometry and pulse oximeter before wearing PPE and after one hour of his work,
dentists volunteers divided in to group 1 whom age less than 35 years and group 2 more than 35 years and compare these
data and make analysis.
Results and discussion: There was a significant difference in the readings of MAP before and after the study tests for group
1only, and values for pulse rates and oxygenation of red blood cells were observed that there was a significant difference for
both groups in which work duration was more than 60 minutes, so wearing the PPE has negligible effects on pulse rate and
oxygen saturation but had an effects on blood pressure may be due to stress and psychological factors.
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INTRODUCTION
The COVID-19 pandemic affecting whole world population
and has resulted a frank death rate and disabilities all over
the world. [1] First-line medical staff and sub staff and off
course the dentists in the first line or COVID-19 war at
high risk of the infection in contrast to the other
population. [2] Dentists and oral and maxillofacial
specialists are of higher jeopardy of other specialties to
obtain the contagion. [3] The main manner of spread and
getting infection by aerosols from patient’s mouth and
direct touch to patient. [4] For that utilization of personal
protective equipment (PPE) to decrease contagion is
recommended by the WHO and CDC for all healthcare
providers in general. [5,6] Soon after the introduction of
surgical masks by Mikulicz, their usage converted to an
ordinary repetition for the prerequisite health’s patient
and doctor in equal, [7] information now a day reveal that

wearing mask is an active non-pharmacologic modality to
decrease the blowout of COVID-19 infection. [8] Dentists
in the dental clinic are under frank corporeal distress,
exhaustion, and even decline of treatment plane and
quality of work. Even though significant data is affirming
the effects of ambient atmosphere on both psychological
and bodily routine work, so the final effect of new gest is
changing the new work circumstances with the mask
including warmth and wetness formed beneath surgical
masks, in addition to the respired CO2 that may also be
stuck beneath them, persuading a reduction in red blood
cells oxygenation. “Normal blood O2 saturation” is defined
as a fractional saturation of 90 to 97.5%, that is equal to an
arterial oxygen partial pressure near 13.3 to 13.7 kPa. A
small device named “pulse oximeter” that has the ability to
identify the oxygen saturation of red blood cells fast, in a
precise, and dependable manner. So oxygenated and
reduced Hb absorb red and infrared light in a different
way. Oxy-hemoglobin absorbs additional infrared light,
whereas reduced Hb absorbs more red light. The relation
of absorptions at the red and infrared wavelengths is
evaluated by oximeter to provide the oxygen saturation of
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arterial pulsations which makes the basis of the device
work [9]. increased HR during wearing a mask may
produce an increase of the work of inhalation or muscle
stress event [10]. So increased primary and secondary
respiratory muscle work due to normal reflex
mechanisms that may be responsible for the higher
readings of CO in blood [11]. According to the previous
mechanisms more venous blood return to heart and
increase SV and stabilized blood pressure [12-16].
Measurement of blood pressure for checking the physical
integrity of persons is also considering of particular
importance [17] collection data of blood pressure (SBP &
DBP) which recorded separately and also the age group
also subdivided to two main categories as the tonicity of
arterial walls quite different between the two age groups
under and above 35 years old [18] Mean arterial
pressure (MAP) is a prerequisite tool because it is a takes
the middling of the arterial pressure over the whole heart
cycle, which is estimated as “the diastolic pressure plus
one-third of the pulse pressure”. It gives an amount of the
average perfusion pressure of the systematic blood flow.
MAP is” directly proportional to cardiac output”. For the
most working purpose, an approximation to MAP can be
obtained by applying the following “simple equation:
Mean Arterial Pressure=Diastolic Pressure + (1/3 × Pulse
Pressure) Pulse Pressure (mmHg) is the difference
between systolic and diastolic blood pressures”. [19]
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pressure systolic and diastolic by keeping the dentist
relax and sitting down, palms up and the wrist band
parallel to the heart, intake pipe parallel to arm arteries,
wrap the wrist band around the left arm tightly in the
opposite direction and paste together, then record the
data and mean arterial pressure taken by the equation:
Mean Arterial Pressure=Diastolic Pressure + (1/3 × Pulse
Pressure) in which the pulse pressure= Systolic Blood
Pressure−Diastolic Blood Pressure per mmHg. Volunteers
were informed to act in normal behavior during the
dental clinic. Research accomplished over a three-month
duration extended from December 2020 to March 2021,
dental clinic room temperature ranged from 18°C to
20°C, and the moistness from 35% to 40%. So the
readings taken before dental work and before wearing
the mask, SpO2 and PR and blood pressure data were
documented. Later on after first hour, pulse oximetry
device and electronic blood pressure monitor were
applied again and SpO2 and PR and blood pressure
readings were documented again [21]. T-test for
statistical analysis done by using SPSS program Version
26. readings were regarded to be statistically significant
in the range at p≤0.05.

MATERIALS AND METHOD
A prospective study had been recorded under number
(UoM.Dent/H.14/21) by the research ethics committee in
the college of dentistry university of Mosul in 19/1/2021,
with randomly selected 50 dentists and oral surgeons
and maxillofacial surgeons where included in the study
from both sexes, whom employed in many centers and
poly clinics and private dental clinics in Mosul city, 24 to
58 years old, Inclusion Criteria: Dentist wearing PPE, no
history of systemic diseases or drug taken, no NSAIDs
taken at day of examination. Exclusion Criteria: Medically
compromised dentist, drug affect blood pressure or pulse
rate taken, smokers, not well PPE, refused dentist. Those
participants had vital sings within normal values,
inhaling fresh apartment air and sitting during the dental
work. For estimating whether the age had effects on
blood pressure (BP), oxygen saturation of red blood cells
(SpO2 and pulse rate (PR), participants grouped in to
group 1: over 35 years and group 2: less 35 years. Mask
used of disposable type germ-free one-way paper masks
(Surgical Disposable 3 Ply Face Masks, YUDA medical
company, China) been utilized and the mask wear in
position that did not change throughout the work (never
under the level of nose). Same digital fingertip oximeter
(RoHS, China) was utilized to record the oxygenation of
the blood saturation in the research, where the finger
probe was applied to the second finger of the right hand
(Figure 1) with presence of surgical gloves for sterility
[20]. And electronic blood pressure monitor arm style
(Microcomputer intelligent, Visionary Biomedicine,
China) (Figure 2) where used to record the blood

Figure 1: Electronic blood pressure monitor.

Figure 2: Pulse oximeter.
RESULTS
The average age of study groups was (35.32 years), male
dentist to female dentist ratio was 2:1. An over view for
comparative results between two groups shown in (Table
1).
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Table 1: The average values of study for both groups.
Group

age

pBPs

pBPd

MAP pre

PRp

Spo2p

BPs

BPd

MAP post

PR

Spo2

1 ≤ 35

30.48

123.96

79.2

94.12

90.32

95.96

124.76

80.6

65.88

89.2

93.96

2 ≤ 35

40.16

130.48

85.08

100.21

91.96

94.6

130.72

85.44

100.53

90.32

93.04

At the end of research, we found that it was a statistically
significant differences in the MAP before and after the
study tests for group 1, while we did not found any
difference in the values of MAP before and after the study
tests for group 2, (p=0.05) (Figure 3)., When pre-work
and post work values for PR comparison, found that
there was a statistically significant difference for both
groups in which work duration was 60 minutes (p≤0.05)
(Figure 4). Once the data for SpO2 of red blood cells were
compared, we observed a significant difference between
pre-work and post–work readings for both groups (p ≤
0.05) (Figure 5) (Tables 2 and Table 3).

Figure 4: Pulse rate according to age group.

Figure 3: Mean arterial pressure according to age
group.

Figure 5: Oxygen saturation according to age group.

Table 2: Paired Samples Correlations between parameters for group 1 ≤ 35.
Parameter pair

Correlation

Sig.

Sig. (2-tailed)

Pre-BP systolic & post-BP systolic

0.986

0

0

Pre-BP diastolic & BP diastolic

0.978

0

0

Pre-MAP & post-MAP

0.775

0

0

Pre-PR & Post-PR

0.945

0

0.002

Pre-Spo2 & Post-Spo2

0.913

0

0

Table 3: Paired samples correlations between parameters for group 2 ≥ 35.
Parameter pair

Correlation

Sig.

Sig. (2-tailed)

Pre-BP systolic & post-BP systolic

0.976

0

0.161

Pre-BP diastolic & BP diastolic

0.868

0

0.475

Pre-MAP & post-MAP

0.902

0

0.364

Pre-PR & Post-PR

0.888

0

0.001*

Pre-Spo2 & Post-Spo2

0.841

0

0.000*

*=significant at p value 0.05
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DISSCUSION
Although using face mask and face shield (PPE) were
utilized commonly by general dentists worldwide but the
presence of COVID-19 pandemic makes it is usage
mandatory in addition to emotional and physical activity
and accurateness can be affected by the assistance of the
dentist, tiredness commonly occur post the first hour of
dental work. The amplified endogenously warmness of
the dentist, as well as numerous features of the clinic
room circumstances even in close atmosphere
underneath the mask may also undesirably disturb the
work of dentist.
Masks may have airway resistance, also lowering the
oxygen saturation in blood levels may results from
the higher levels of CO2 content of the inhaled air
due to the expired CO2 that accumulated underneath
face mask; In this research we have record SpO2 of
arterial pulsations by a pulse oximeter device and
observed a significant reduction in the red blood cells
Oxygen saturation level of the dentist’s post-work, that
is not related to continued sitting or anxiety. [21]
Pulse oximeter, currently regarded as a typical tool,
simple device utilized to calibrate SpO2 within a
satisfactory precision reading. Its effectiveness had been
assessed lower than both standard (decent perfusion,
SpO2 within a normal value without unimportant
influences) and adverse conditions.

In spite of some device restrictions in the cases of
carboxyhemoglobinemia, gesture artefact, existence of
dyes, alteration in generalized vascular resistance,
lowering blood pressure, nail stain, vasoconstriction, and
iron deficiency, [22,23], it has been presented that
physical age, sex, heaviness, body heat, Hb. concentration
and pulse pressure (PP) have slight influence on precision
of pulse oximeter devices in sensing low SpO2 in blood
[24].

Most of pulse oximeter devices had a whole mean error of
≤ 1.0% in comparison to external other SpO2 devices
[25,26]. Pulse oximeter devices restricted not to provide
reading ≥ 100%, and these limits increase the incidence
of false positive readings and creates unfairness and
inaccurate calculations.
The dentist's post work SpO2 in blood level is declined
more than one percent while the changeability of the
SpO2 sensors is ≤1% [27]. Thus it is believed that
wearing the surgical masks assist in reduction of oxygen
inhale, but this happened may be due to psychosomatic
limit over natural inhalation of the dentist.

Since this study is the former clinical research in
recording a significant change in blood pressure readings
involving MAP and no significant change in PR of the
dentist post-work due to wearing the surgical mask for
one hour in dental clinic with minimal non-significant
change in SpO2.

CONCLUSION
As a conclusion of this study, wearing the PPE by the
dentists or other health care providers has negligible
effects on pulse rate of the heart and oxygen saturation in
the red blood cells but had effects on blood pressure
systolic and diastolic and means arterial pressure may be
due to stress and psychological factors.
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