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Influence of different personal protective i

equipment on children’s anxiety in dental office:
a randomized controlled trial
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Abstract

Background: A change in how a dentist looks may affect the child’s anxiety in the dental office. This study compared
the effect of conventional facial PPE versus extra PPE as reusable respirators; on the preoperative child's anxiety in the
dental office.

Methods: Fifty two children were randomly allocated into 4 groups, (1) goggles + surgical mask, and (2) face

shield 4 surgical mask versus (3) half-face respirator and (4) full-face respirator. Each child was communicated with
and clinically examined by a dentist wearing the assigned PPE, and then his anxiety was assessed using CFSS-DS.
Shapiro-Wilk’s test was used to analyse normality. Kruskal-Wallis test followed by Dunn’s post hoc test with Bonferroni
correction test, were used to analyse non-parametric anxiety score data. Correlations between different factors and
anxiety scores were analysed using Spearman’s rank-order correlation coefficient.

Results: There were no statistically significant differences in the number of anxious children in each group, boys had
significantly higher scores than girls (p <0.001) For the “Goggles and surgical mask” group and “overall” There was no
significant correlation between age and anxiety scores. Children who didn't have a previous dental visit had statisti-
cally significant higher scores than children with previous experience for “Goggles and surgical mask’, “Face shield and
surgical mask “groups and “overall”

Conclusions: Half-face and full-face respirators have not affected the child’s preoperative anxiety in the dental office
when compared to the conventionally used PPE. Overall, there is an association between gender and previous dental
visits, and dental anxiety, however; there is no correlation between child’s age and dental anxiety. Dentists dealing
with children should feel free to use reusable respirators, without the risk of affecting children’s anxiety in the dental
office.

Trial Registration This study was registered on www.clinicaltrials.gov, ID: NCT05371561 on 12/05/2022.
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Background

During the last couple of years, the rise of the COVID-
19 pandemic has set new norms for life in general and
more specifically for the life of health care workers.
Dental practitioners are at higher risk to be exposed to
*Correspondence: mahamoussa@ymail.com COVID-19 than other health-related professions [1]. As
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for treating patients in dental settings, some of these rec-
ommendations addressed the dentist’s personal protec-
tive equipment (PPE), and recommended the use of extra
protection such as reusable respirators, especially when
performing aerosol-generating procedures [2].

Conventional surgical masks are designed to protect
from large respiratory droplets and might be considered
enough during conventional, non-aerosol generating pro-
cedures, on the other hand, N95 respirators give better
protection including protection from aerosols; however,
there is the drawback of high cost which makes them not
very practical to use routinely. For many, the use of reus-
able respirators was a more practical solution that deliver
the required protection, in his review Sozkes et al. con-
cluded that reusable respirators are more fitting, more
stable and less prone to leakage compared to surgical
masks and N95 respirators [3, 4].

The change in the way the health care worker looks has
an impact on patients’ attitudes in health care facilities,
Shulman et al. [5] found that adults -in military and civil-
ian hospitals- were satisfied with, and preferred dentists
wearing masks and protective glasses for better infection
control practices. However, when dealing with children,
the effect of such change in the dentists’ PPE and subse-
quently how they look, should be investigated to test its
effect on the child’s anxiety in the dental office.

Several studies have studied the effect of dentists’ attire
on the child’s anxiety and behaviour in dental settings;
Kuscu et al. [6] found that 45.6% of 9-to 14-year-old chil-
dren preferred formal attire; however, anxious children
preferred “child-friendly” attire, Babaji et al. [7] found
that children of different age groups have different pref-
erences regarding their dentists’ outfit. Asokan et al. [8]
studied dentists’ PPE and found that anxious 9-12 year-
old children preferred coloured attire and dentists with
protective wear. Recently, Berwick et al. [9] studied the
effect of extra PPE forced by the COVID-19 pandemic on
preoperative anxiety of children preparing for surgeries
in the anaesthetic room.

Being paediatric dentists where the child’s behaviour is
a crucial concern in our work, and where it is our respon-
sibility to instill a positive attitude towards dental vis-
its, we should study the effect of each practice that may
affect children’s anxiety and subsequently their attitude
and behaviour. In the time of a pandemic as COVID-19
or when dealing with any child with a serious respiratory
infection, will the use of reusable respirators that provide
extra protection affect the child’s anxiety in a dental set-
ting? To my knowledge this is the first study to address
the effect of the recommended extra PPE on children’s
preoperative fear and anxiety in the dental office; so, the
current study aims to compare the effect of conventional
facial PPE as (1) goggles+ surgical mask, and (2) face
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shield 4 surgical mask versus (3) half-face reusable res-
pirator and (4) full-face reusable respirator; on preopera-
tive child’s anxiety in the dental office.

Methods

This randomized controlled trial was reported according
to the CONSORT (Consolidated Standards of Report-
ing Trials) statement [10]. The study was approved by
(Fayoum University Supreme Committee for Scientific
Research Ethics (FU-SCSRE). The study was registered
on www.clinicaltrials.gov, with the ID: NCT05371561 on
12/05/2022.

Sample size

According to Asokan et al. [8], the percentage of anxious
children who preferred dentists with protective wear was
nearly 70%. Using the G*power program (version 3.1.9.4)
for sample size determination, A total sample size (n =50,
~213 patients in each group) will be sufficient to detect an
effect size of 0.4, with an actual power (1-8 error) of 0.8
(80%) and a significance level (a error) 0.05 (5%) for the
two-sided hypothesis test.

Study setting
Outpatient  clinic,
University-Egypt.

Faculty = Dentistry, = Fayoum

Eligibility criteria
Healthy 6-10 year-old patients who do not need emer-
gency treatment. Patients who have systemic, mental or
psychological conditions as indicated by their medical
history, were excluded from the study.

Before enrolling children in the study, written consent
was taken from each legal guardian, and children were
asked if they agree to answer several questions.

Randomization and allocation

Each child was randomly assigned to be examined by
a dentist using one of the under-study PPEs shown in
Table 1 and Fig. 1. This was done by choosing an enve-
lope from a batch of opaque, sealed envelopes containing
the specific PPE (study group). This procedure was done
by an administrator who is not otherwise involved in the
study. The administrator will draw an envelope for each
child included in the study, and deliver it to the examiner
dentist, to put on the selected PPE just before the child
gets into the examination room.

Blinding

It was inapplicable to blind the participants, legal guard-
ians, and the dentist who carried out the examination.
The accessor and statistician were blinded.
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Table 1 PPE used for each study group
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Group PPE-study group Brand name Manufacturer
1 Goggles + surgical mask 3 M™ SecureFit™ 100 series safety glasses (clear lens) 3 M, Taiwan
Evony surgical mask Hayat Egyptian hygienic products, Egypt
2 Face shield + surgical mask Cotisen plastic disposable full cover protective face shield  Huanghua Promisee Dental Co,, Ltd. China
Evony surgical mask Hayat Egyptian hygienic products, Egypt
3 Half-face reusable respirator +filter 3 M™ half facepiece Reusable Respirator 7502 3MUSA
3 M™ particulate Filter P3 R, 6035 3 M Canada
4 Full-face reusable respirator +filter 3 M™ full facepiece Reusable Respirator 6800 3 M Poland
3 M™ particulate filter P3 R, 6035 3 M Canada

3 4
Fig. 1 PPEs in each study group, group 1: Goggles 4 Surgical mask,
group 2: Face shield 4 Surgical mask, group 3: Half-face reusable

respirator + Filter, and group 4: Full-face reusable respirator + Filter

Procedure

Each patient meeting the inclusion criteria and assigned
to a specific study group entered the clinic for the dental
examination. The examining dentist wearing the selected
PPE, communicated with the patient and parent, took per-
sonal, previous and current medical and dental history, and
carried out a simple examination not involving provoking
pain, the sight of sharp instruments, or investigations such
as radiographs. The process was planned to take from three
to five minutes. Then, the child will be escorted to another

room to meet a blinded assessor, who assesses the child’s
anxiety using the Arabic version of CFSS-DS. The study
flow chart is presented in Fig. 2.

The original English version of the CFSS-DS was devel-
oped by Cuthbert et al. 1982 and was used in previous
studies to measure dental fear and anxiety in children [11-
13], the Arabic version was used in this study to facilitate
communication with Arabic-speaking children [14]. The
Arabic version of the CFSS-DS has high reliability, good
criterion validity, and moderate construct validity [15]. In
the current study, children answered the questions them-
selves rather than their parents, as parents tend to overesti-
mate their children’s fear [9].

The CFSS-DS consists of 15 items, revolving around den-
tal settings and procedures, children answered each item by
choosing a rate from a 5-point Likert scale that scores as Not
afraid: (1), a little afraid: (2), fairly afraid: (3), quite afraid: (4),
and very afraid: (5), the total score should range from 15 to
75, and a score of 32 or more is considered anxious [11].

Statistical analysis

Categorical data were presented as frequency and percent-
age values and were analysed using the chi-square test.
Numerical data were presented as mean and standard devi-
ation (SD) values and were analysed for normality using
Shapiro—Wilk’s test. Anxiety score data were non-para-
metric and were analysed using the Kruskal—Wallis test fol-
lowed by Dunn’s post hoc test with Bonferroni correction.
Correlations between different factors and anxiety scores
were analysed using Spearman’s rank-order correlation
coefficient. The significance level was set at p<0.05 within
all tests. Statistical analysis was performed with R statistical
analysis software version 4.1.3 for Windows [16].

Results

52 children, 25 girls and 27 boys, with mean age of
(7.71+1.36) years were enrolled in the study, of the
enrolled children 25 were on their first dental visit, while
27 have visited a dental clinic before.
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Children screened (N=145)

Children Lxcluded:
Not meeting age group: N= 80
Require emergency treatment: N=8

Medically compromised: N =5

Children fulfilling inclusion criteria and enrolled in the study
(N=52)

History taking and clinical examination by a dentist wearing:

I l

l I

Group 1 Group 2
Goggles+ Face shield+
Surgical mask

N=13

/ |

Surgical mask
N=13

Group 3 Group 4
Half-face reusable Full-face reusable
respirator respirator
N=13 N=13

Answer CFSS-DS
N=13

Answer CFSS-DS
N=13

Answer CFSS-DS
N=13

Answer CFSS-DS
N=13

Fig. 2 Study flowchart

For each item of CFSS-DS and total anxiety scores,
there were no statistically significant differences between
study groups (p >0.05). Intergroup comparisons for each
item and total scores were presented in Tables 2 and 3.

For the “Goggles and surgical mask” group and “overall’,
boys had significantly higher scores than girls (p<0.001).
While for other groups, there was no significant associa-
tion between gender and anxiety score (p>0.05). Associa-
tions between anxiety and gender are presented in Table 4.

Subgroup analysis was done for 2 age groups 6—8 and
8-10, for all study groups and overall, there was no sig-
nificant correlation between age and anxiety scores
(p>0.05). Correlations between anxiety and age are pre-
sented in Table 5.

” «

For “Goggles and surgical mask’, “Face shield and surgi-
cal mask “groups and “overall’} children who didn’t have
a previous dental visit had statistically significant higher
scores than children with previous experience (p <0.05).
For other groups, there was no significant association
between dental experience and anxiety scores (p>0.05).
Associations between anxiety and dental experience are
presented in Table 6.

Discussion

Dental fear and anxiety in the dental office are very
common and have been proven to be a barrier to den-
tal care for children [17]. Authors have put some effort
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Table 2 Intergroup comparisons for anxiety score

Question are you afraid of... Score (mean +SD) Statistic  p-value
Goggles and Face shieldand Half-face Full-face
surgical mask  surgical mask reusable reusable
respirator respirator
Dentists 177 4154" 15441334 13840874 2234174% 2.15 0.542
Doctors 1314£075" 1234083" 1234£060" 1234083" 0.53 0912
Injections shots 23141758 246+1.76" 331+138" 2.85+2.08" 281 0422
Having somebody examine your mouth 14641201 13140754 18541214 1.3840.96" 398 0.264
Having to open your mouth 1544133" 1154055 15441201 16241.26" 141 0.702
Having a stranger touch you 15441334 1234083" 1.234060" 16941114 2.26 0.521
Having somebody look at you 19241501 1.0040.00" 14641201 1544105 467 0.198
The dentist drilling 2004163 2924193 2624189 18541344 346 0326
The sight of the dentist drilling 200+ 163" 231+155" 231+180" 1854 1.34% 0.85 0.837
The noise of the dentist drilling 200+ 163" 200+ 1.58" 208+1.75" 1854134 0.10 0.992
Having somebody put instruments in your mouth ~ 1.92 4150 1544133" 16941.114 1464113 126 0.739
Choking 19241501 2234 164" 2154 134" 2154157" 033 0.954
Having to go to the hospital 1.6941.38" 16241.19" 14641200 16941114 0.59 0.899
People in white uniforms 16241501 1384096" 1.0040.00" 1544105 292 0.404
Having the dentist clean your teeth 169+1.38" 169+£1.18" 1314£075% 1624119 0.94 0815
Overall 17841428 1714133" 1774£133" 1.77 €132 1.05 0.789

Table 3 Intergroup comparison for child’s anxiety

Anxious Goggles and Face shield and Half-face reusable Full-face reusable Statistic p-value
surgical mask surgical mask respirator respirator
No n 10 9 9 10 0.390 0.942
% 76.9% 69.2% 69.2% 76.9%
Yes n 3 4 4 3
% 23.1% 30.8% 30.8% 23.1%
Table 4 Association between anxiety and gender Table 5 Correlation between anxiety and age subgroups
Group Score (mean+SD) Statistic  p-value Group Score (mean 4 SD) Statistic  p-value
Male Female 6-8years 8-10years

Goggles and surgical 236+169 1.10+£048 6553.00 <0.001*  Goggles and surgical 167+120 1834151 415350 0.708

mask mask

Face shieldand surgi- ~ 1.56£132 1.75£134 3663.00 0.244 Face shield and surgi- ~ 1.754+139 166+1.26 480700 0.780
cal mask cal mask

Half-face reusable 1.87+140 163+121 4803.50 0327 Half-face reusable 1754129 1834£143 416250 0.703
respirator respirator

Full-face reusable 190+142 148+£1.02 4567.50 0.069 Full-face reusable 1.77£133 177£132 452700 0930
respirator respirator

Overall 197+149 153£1.13 86,217.00 <0.001* Overall 1.74+£131 1.77£140 7592400 0.89%4

*, significant (p < 0.05)

children’s anxiety in dental settings, taking into consid-

to study how the dentist’s attire would affect the child’s  eration the recent recommendations introduced due to
anxiety in the dental office [6-8, 18]. the COVID-19 pandemic.

This randomized controlled trial was carried out In this study, we used the commonly used PPE as gog-

to compare and test the effect of different PPE on  gles and face shields (groups 1 and 2) as comparators to
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Table 6 Association between anxiety and dental visit

Group Score (mean +SD) Statistic p-value

First dental visit Not first dental visit

Goggles and surgical mask 2284170 147+£1.12 5597.50 <0.001*
Face shield and surgical mask 1.93+£1.50 1.51+£1.14 5332.00 0.038*
Half-face reusable respirator 1.85+1.31 1.65+1.36 4955.50 0.141
Full-face reusable respirator 1.87+£135 1694130 5052.00 0.288
Overall 1964145 1.57£1.22 86,182.50 <0.001*

*, significant (p < 0.05)

the “new norms” in some dental settings’ half-face and
full-face reusable respirators. These elastomeric respi-
rators offer higher assigned protection factors (APFs)
than conventional disposable masks, partially due to
the seal developed by the elastomeric mask, and par-
tially due to the used filter/cartridge. The reusability
of these elastomeric respirators was also an advantage
during the times when PPE was short [19].

The results of our study showed no statistically sig-
nificant difference in preoperative anxiety between
all study groups, for each item and for total CFSS-DS
scores, this came in agreement with Berwick et al., who
found that the use of full PPE does not cause anxiety
for children in a surgical setting their findings were
reported by children and confirmed by their reaction to
anaesthesia induction, Berwick et al. [9] study took part
during the time of COVID-19 pandemic as well. These
results may be justified by the fact that children at this
age are aware of the changes happening during the
COVID-19 times, it is now normal to see people wear-
ing masks all the time; so, they easily accept the change
in the appearance of their health care workers.

The examiner dentist reported that she did not feel
discomfort or anxiety from the children’s side during
the examination; however, she reported that the half-
face and full-face reusable respirators did cause some
change in her voice which could affect her communica-
tion with the children.

Although not the main outcome of the study, data were
analysed to study the associations and correlations of
dental anxiety with other factors such as gender, age and
whether the child have to the dentist before. In the cur-
rent study, boys were statistically significant more anx-
ious than girls for the “Goggles and surgical mask” group
and “overall’; but other study groups showed no correla-
tion between gender and anxiety. Previously, Rank et al.
[20] studied the motivational influence of awards at the
end of a dental visit, in their study, girls were less anx-
ious than boys after receiving awards in a previous visit.
The study by Mendoza-Mendoza et al. [21] found no rela-
tion between anxiety scores and gender. Disagreeing with

the findings in this study, Alshoraim et al. [22] Found
that 12-15 year-old girls were statistically significant
more fearful than boys, in Dahal et al. study,>50% of
6-15 years-old girls had high fear in comparison to 34.5%
of boys as assessed by their responses to the CFSS-DS
[12], and Majstorovic et al. [13] evaluated the relation-
ship between dental anxiety and some child and parental
characteristics; they assessed dental anxiety using CFSS-
DS and found that girls were more anxious than boys
(32.5 vs. 26.3, p=0.003).

In the current study, there was no correlation between
age and anxiety score, this may be due to the small age
range for the study population; however, this came in
disagreement with Mendoza-Mendoza et al. [21] who
found higher anxiety scores for 4 and 5 year-old chil-
dren in their study, and concluded a negative correlation
between age and anxiety scores.

For “Goggles and surgical mask’, “Face shield and surgi-
cal mask “groups and “overall’; children were statistically
significant more anxious when this was their first dental
visit, this came in agreement with Alshoraim et al. [22]
who found that children are more fearful on their first
dental visit. In Mendoza-Mendoza et al. [21] study there
was a moderate positive correlation between elevated
anxiety scores and the number of previous dental vis-
its. For the intervention groups in our study “Half-face
reusable respirator +filter” and “Full-face reusable res-
pirator +filter”, there was no correlation between den-
tal experience and anxiety score, this was the case with
a previous study by Rojas et al. [23] who found no asso-
ciation between the previous dental visits and the anxiety
level of 6 year-old children.

The current study is the first study to address the use
of extra PPE in dental settings and its effect on a child’s
preoperative anxiety; however, more trials involving a
preventive or a treatment dental procedure may be more
conclusive. Also, a longer procedure would emphasize
the effect of altered voice and difficulty in communica-
tion reported by the examiner dentist. Dentists can feel
confident that the protection delivered by reusable respi-
rators, does not come with the price of increased anxiety
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in the dental office, children can generally be more anx-
ious on their first dental visit, that is why dentists should
do their best to make the first dental visit friendly, short
and non-invasive, where the primary concern is commu-
nication with the child rather than an actual dental pro-
cedure or staying safe from infections.

Conclusions

From the results of the current study, one can conclude
that half-face and full-face respirators have not affected
the child’s preoperative anxiety in the dental office when
compared to the conventionally used PPE such as (gog-
gles+surgical mask) and (face shield 4 surgical mask).
Overall, there is an association between gender and pre-
vious dental visits, and dental anxiety, however; there is
no correlation between a child’s age and dental anxiety.

Abbreviations
PPE: Personal protective equipment; CFSS-DS: Children’s fear survey schedule-
dental subscale.
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