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The influence of the type of face mask used by healthcare
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Background: During 4 months of the severe acute respiratory coronavirus 2 (SARS-CoV-2) pandemic,
nurses in a pediatric emergency department (ED) used surgical and clear face masks in triage. This study
aimed to find out if the type of face mask influenced children’s reports of pain.

Methods: A retrospective cross-sectional analysis of the pain scores of all patients aged 3—15 years who
visited the ED during the 4-month period was performed. Multivariate regression was used to control for the
potential confounders of demographics, diagnosis (medical, trauma), nurse experience, ED time of arrival,
and triage acuity level. Self-reports of pain >1/10 and pain >4/10 were the dependent variables.

Results: Overall, 3,069 children attended the ED during the study period. Triage nurses wore surgical
and clear face masks in 2,337 and 732 nurse-patient encounters, respectively. The two types of face masks
were used in similar proportions of nurse-patient encounters. Compared with the clear face mask, wearing a
surgical face mask was associated with a lower likelihood of reporting pain >1/10, and a lower likelihood of
reporting pain >4/10; [adjusted odds ratio (aOR) =0.68; 95% confidence interval (CI): 0.56-0.82], and (aOR
=0.71; 95% CI: 0.58-0.86), respectively.

Conclusions: The findings suggest that the type of face mask used by the nurse influenced the report of
pain. This study provides preliminary evidence that covered face masks worn by healthcare providers might

have a negative impact on the child’s report of pain.
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Introduction communication of emotions by affecting the ability to

. T . _— o infer sentiment from facial expressions (3). This may be
Effective communication is a vital necessity in building

therapeutic relationships between healthcare providers
and children (1). Since the emergence of the severe acute
respiratory coronavirus 2 (SARS-CoV-2) pandemic,
physicians and nurses have been required to wear medical
face masks that cover their lower faces during routine
activities (2). However, covering the lower part of the face
with a mask, especially a mouth, might influence nonverbal
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particularly important in the pediatric emergency department
(ED), where the environment is stressful for children (1,4).
Previous studies reported that surgical face masks worn by
adults may have a significant effect on children’s emotion
recognition accuracy (5-7). Currently, no study has examined
the possible effect of the type of face mask worn by healthcare
providers on the pain reported by children.
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During a 4-month period of the SARS-CoV-2 pandemic,
nurses in a pediatric ED of a tertiary medical center in
Israel used surgical (standard covered) or clear face masks in
triage, throughout the whole shift. The present study sought
to find out if the type of face mask influenced children’s
reports of pain. We present the following article in
accordance with the STROBE reporting checklist (available
at https://tp.amegroups.com/article/view/10.21037/tp-22-
511/rc).

Methods
Setting, study design, and participants

This cross-sectional study was conducted in the pediatric
ED of Rambam Health Care Campus, a tertiary care
center in Haifa, Israel. Analysis of the triage pain scores of
all patients aged 3-15 years who visited the pediatric ED
during a 4-month period was performed. Patients with
special healthcare needs and patients who needed immediate
intervention (triage acuity level 1) were excluded from
the analysis. The study was conducted in accordance with
the Declaration of Helsinki (as revised in 2013) and was
approved by the Ethics Committee of Rambam Health Care
Campus (No. D-0348-21). Patient informed consent was
not required due to the observational design of the study.

Study instruments and assessment

Between February 1 and May 31, 2021, as part of assessing
nurses’ satisfaction with face masks, triage nurses were asked

Highlight box

Key findings

* The study examined the association between the type of face mask
worn by triage nurses and the pain reported by children. We found
that the surgical face mask was associated with a lower likelihood
of reporting pain than the clear face mask.

What is known and what is new?

* During 4 months of the SARS-CoV-2 pandemic, nurses in a
pediatric ED used surgical and clear face masks in triage.

* Compared with the clear face mask, wearing a surgical face mask
was associated with a lower likelihood of reporting any pain (score

>1/10), and reporting significant pain (score >4/10).

What is the implication, and what should change now?
¢ Study findings suggest that in the presence of covered face masks,
children might under-report their pain level.
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to wear surgical face masks or clear face masks throughout
the whole shift. Nurses wore clear and surgical face masks,
alternately, every other shift. The clear mask is Food and
Drug Administration (FDA)-cleared as a class II surgical
mask that meets the American Society for Testing and
Materials Level 3 standards (8,9).

At the end of the 4-month period, nurses were asked to
complete a 5-item questionnaire to score their satisfaction
with the surgical mask and the clear mask, using a
five-point Likert Scale (“the face mask was comfortable to
use”; 1—strongly disagree, 2—disagree, 3—neither agree
nor disagree, 4—agree, 5—strongly agree).

Pain assessment protocol in triage

The triage nurse is responsible for pain assessment and
treatment of any child admitted to the pediatric ED. The
Wong-Baker FACES Pain Rating Scale is used to assess
pain in children aged 3-7 years. The child is presented
with a selection of six faces expressing different degrees
of distress and then points to the face that best represents
his/her pain level (10). In children aged 8-15 years, the
visual analog scale is used. This scale consists of a 10 cm
horizontal line, anchored by the word descriptors: none,
annoying, uncomfortable, and worst imaginable pain. The
child points to the level of pain that best represents his/her
level of pain. After providing an explanation of the scale,
the triage nurse asks the child to mark the level of pain that
represents his/her current state of pain (11). The two pain
assessment scales have been shown to be reliable and valid
measures for use with children (12).

Data collection

All patients seen have their episode of care recorded in a
patient data management system (‘Prometheus’, integrated
electronic medical records system, Haifa, Israel). The
Prometheus is a computerized mandatory working tool for
all physicians, nursing staff, and any pediatric ED healthcare
personnel. It contains any data collected in real-time by the
triage nurses, including vital signs, triage category level,
and pain scores. Based on Prometheus, the Information
Technology department of the hospital developed a business
intelligence information system (BIIS) that provides
reporting and analytical functions across multiple datasets.
The BIIS enables the automatic extraction of patient data
from electronic medical records according to criteria set
by researchers (13). During the study period (March to
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Children attended the pediatric ED
between February 1 and May 31,
2021 (n=3,358)

EEEE—

¢ Incomplete data (n=17)
* Triage level 1 (n=272)

Children with triage levels 2-5

(n=3,069)

Encounters in which nurses wore

Encounters in which nurses wore

A

clear face masks
(n=732)

* Pain score 0: n=411

® Pain score 1-3: n=83

¢ Pain score 4-6: n=135
* Pain score 7-10: n=103

Figure 1 Study flow chart. ED, emergency department.

May 2021), the type of face mask worn by the triage nurse
(surgical or clear) was recorded in the Prometheus.

In addition to the type of face mask worn by the nurse,
other known factors associated with pain assessment in
triage were extracted from the BIIS for each patient:
demographics (age, sex), diagnosis (medical or trauma), time
of arrival (07:01-15:00, 15:01-23:00, 23:01-07:00), triage
acuity level (2-5 based on triage criteria: level 2—patient
requires evaluation and care within 15 min, level 3—patient
requires evaluation and care within 30 min, level 4—patient
requires evaluation and care within 60 min, level 5—patient
requires evaluation and care within 120 min), and triage
nurse experience (<5, 6-10, >11 years) (13-18).

Statistical analysis

An independent #-test was used to compare the mean age
between groups, and the Chi-square test was used for the
comparison of proportions between groups. The Mann-
Whitney nonparametric test was used for the comparison
of the ‘satisfaction with the face mask’ between groups.
Pain scores were analyzed with SPSS 21 version (SPSS-
IBM, Chicago, IL, USA). Multivariate regression analysis
was performed to control for the potential confounders
of demographics, diagnosis (medical, trauma), nurse
experience, time of arrival, and triage acuity level. Self-
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> surgical face masks
(n=2,337)

* Pain score 0: n=1,435
* Pain score 1-3: n=221
* Pain score 4-6: n=394
® Pain score 7-10: n=287

report of pain >1/10 and pain >4/10 were the dependent
variables for the purpose of this study.

Results

Overall, 3,358 children attended the pediatric ED during
this period. Complete data were available for 3,069 patients
with triage levels 2—5 (Figure 1). Fifteen nurses wore surgical
and clear face masks in triage in 2,337 and 732 nurse-patient
encounters, respectively. Nurses used the two types of face
masks in similar proportions of patient encounters and
had similar satisfaction scores with each type of face mask
(Tible 1).

"Triage acuity level 2 increased the likelihood of reporting
pain >1/10 and pain >4/10; [adjusted odds ratio (aOR)
=2.27; 95% confidence interval (CI): 1.90-2.70], and (aOR
=2.15; 95% CI: 1.63-2.84), respectively (1able 2). Compared
with medical diagnosis, trauma diagnosis increased the
likelihood of reporting pain >1/10 and pain >4/10; (aOR
=1.97; 95% CI: 1.67-2.31), and (aOR =1.68; 95% CI: 1.41-
1.99), respectively (Table 2).

Compared with the clear face mask, wearing a surgical
face mask had a lower likelihood of reporting pain >1/10,
and a lower likelihood of reporting pain >4/10; (aOR =0.68;
95% CI: 0.56-0.82), and (aOR =0.71; 95% CI: 0.58-0.86),

respectively.
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Table 1 Patients’ and nurses’ characteristics

Encounters in which nurses wore clear  Encounters in which nurses wore surgical

Variable face masks (n=732) face masks (n=2,337) P value

Patient age, mean + SD, years 9.6+4.6 10.1+4.6 0.275

Patient sex, n (%) 0.815
Male 458 (62.6) 1,451 (62.1)
Female 274 (37.4) 886 (37.9)

Diagnosis, n (%) 0.643
Trauma 293 (40.0) 958 (41.0)
Medical 439 (60.0) 1,379 (59.0)

24-hour time of arrival, n (%) <0.05
07:01-15:00 292 (40.0) 700 (29.9)
15:01-23:00 343 (46.8) 1,226 (52.5)
23:01-07:00 97 (13.2) 411 (17.6)

Triage acuity level*, n (%) <0.05
2 53 (7.2) 309 (13.4)
3 381 (52.0) 1,247 (53.3)
4 276 (37.8) 707 (30.2)
5 22 (3.0) 74 (3.2)

Nurse experience, n (%) <0.05
<5 years 517 (70.6) 1,719 (73.6)
5-10 years 167 (22.8) 384 (16.4)
>10 years 48 (6.6) 234 (10.0)

Pain score, n (%) 0.796
0 411 (56.1) 1,435 (61.4)
1-3 83 (11.4) 221 (9.4)
4-6 135 (18.4) 394 (16.9)
7-10 103 (14.1) 287 (12.3)

Nurses’ face mask use, n (%)
Nurse 1 87 (11.9) 328 (14.0) 0.069
Nurse 2 118 (16.2) 392 (16.8) 0.339
Nurse 3 90 (13.1) 316 (13.5) 0.196
Nurse 4 53 (7.3) 201 (8.6) 0.122
Nurse 5 54 (7.4) 145 (6.2) 0.130
Nurse 6 42 (5.8) 168 (7.2) 0.087
Nurse 7 95 (13.0) 280 (12.0) 0.236
Nurse 8 27 (3.8) 76 (3.2) 0.284
Nurse 9 39 (5.3) 107 (4.6) 0.203
Nurse 10 29 (4.0) 113 (4.8) 0.163
Nurse 11 29 (4.0 66 (2.8) 0.060

Table 1 (continued)
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Table 1 (continued)
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Encounters in which nurses wore clear

Encounters in which nurses wore surgical

Variable face masks (n=732) face masks (n=2,337) P value
Nurse 12 21 (2.7) 60 (2.6) 0.328
Nurse 13 21 (2.7) 46 (2.0) 0.072
Nurse 14 14 (1.9) 21(0.9) 0.012
Nurse 15 7(0.9) 18(0.8) 0.312

Nurses’ satisfaction of wearing a face Clear face mask: 4 [2—-4] Surgical face mask: 4 [1-5] 0.952

mask, median [IQR]

*, based on the PaedCTAS. Level 1—patient requires immediate evaluation and care, level 2—patient requires evaluation and care within
15 min, level 3—patient requires evaluation and care within 30 min, level 4—patient requires evaluation and care within 60 min, and level
5—patient requires evaluation and care within 120 min. Patients who receive triage level 1 were excluded from the study. n, number of
patients; SD, standard deviation; IQR, interquartile range; PaedCTAS, Paediatric Canadian Triage Acuity Scale.

Table 2 Results of multivariate regression analyses of factors affecting children’s self-report of pain in triage

Pain score >1

Pain score >4

Variable
aOR 95% Cl P value aOR 95% Cl P value

Older age 1.15 (1.13-1.17) <0.0001 1.15 (1.12-1.16) <0.0001
Patient sex

Female Reference - - Reference - -

Male 1.05 (0.89-1.24) 0.53 1.1 (0.93-1.31) 0.27
Triage acuity level*

5 Reference - - Reference - -

3-4 2.01 (1.54-2.62) <0.0001 2.09 (1.73-2.51) <0.0001

2 2.27 (1.90-2.70) <0.0001 2.15 (1.63-2.84) <0.0001
24-hour time of arrival

07:01-15:00 Reference - - Reference - -

15:01-23:00 1.12 (0.94-1.34) 0.19 1.02 (0.85-1.20) 0.79

23:01-07:00 1.06 (0.84-1.35) 0.64 1.14 (0.89-1.46) 0.30
Medical Reference - - Reference - -
Trauma 1.97 (1.67-2.31) <0.0001 1.68 (1.41-1.99) <0.0001
Nurse experience

More than 10 years Reference - - Reference - -

5-10 years 1.03 (0.79-1.35) 0.82 1.07 (0.79-1.43) 0.62

Less than 5 years 1.12 (0.95-1.26) 0.86 1.14 (0.93-1.34) 0.76
Nurse’s face mask

Clear Reference - - Reference - -

Surgical 0.68 (0.56-0.82) <0.001 0.71 (0.58-0.86) <0.001

*, based on the PaedCTAS. Level 1—patient requires immediate evaluation and care, level 2—patient requires evaluation and care within
15 min, level 3—patient requires evaluation and care within 30 min, level 4—patient requires evaluation and care within 60 min, and level 5—
patient requires evaluation and care within 120 min. Patients who receive triage level 1 were excluded from the study. aOR, adjusted odds
ratio; Cl, confidence interval; PaedCTAS, Paediatric Canadian Triage Acuity Scale.
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Discussion

To treat pediatric pain adequately in the ED, proper
assessment of the presence and severity of pain in triage
is the first essential step. This study is the first to examine
the association between the type of face mask worn by
healthcare providers and the pain reported by children.
The findings suggest that the type of face mask used by
the triage nurse influenced the child's report of pain;
wearing a surgical face mask was associated with lower odds
of reporting pain compared to a clear face mask. These
findings seem to suggest that in the presence of covered face
masks, children might under-report their pain level. Since
nonverbal communication between nurses and children has
an important role in the self-report of pain, this could be a
potential explanation for our observation (1,3,4).

Previous reports support our findings. Schneider er 4/.
assessed the correct responses of healthy preschool children
to pictures of adults displaying joy, anger, or sadness with
and without a surgical face mask (5). Analysis of the mistakes
made by the children revealed that up to one-quarter of
the subjects confused anger and sadness and one-fifth of
them answered joy for anger or sadness. The findings of
Schneider ez al. suggest that, if a face mask is used, the
child’s ability to recognize emotions from facial expressions
may sometimes be inaccurate. Bourke er 4/. found that
surgical face masks worn by adults had a significant effect on
the children’s emotion recognition accuracy. Masked angry
faces were more easily recognized and masked happy and
sad faces were less easily recognized (6). Similar findings
were reported by Gori et al. who found that the use of a face
mask influenced the ability to infer facial expressions at any
age (7). The results of these studies stress the importance
of recognizing information located in the lower face of the
healthcare provider (5-7). A possible interpretation of our
results is that the presence of a covered face mask influences
the child’s perception of facial expressions, and might have a
negative effect on nonverbal communication (3).

The regression model used in our study showed a
significant influence on pain score for the variable of triage
acuity level (7able 2). Since patients are categorized into a
triage level based also on their pain assessment, this finding
is not surprising (13,14). According to the regression model,
older patients and patients with injuries had higher odds of
reporting pain. Similar findings were previously reported in
the setting of emergency care (13,18).

This single-center study has several limitations. Firstly,
because of the lower number of clear face masks available
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for the study, there were fewer encounters in which the
clear face masks were used compared to encounters in
which the standard face masks were used (732 vs. 2,337). We
believe that this limitation did not affect our results because
the two types of face masks were used in similar proportions
of patient encounters, and the nurses were equally satisfied
with the two types of face masks (Table I). Secondly, the
study has the inherent limitation of a retrospective analysis,
including dependence on the quality of documentation
recording. The data were extracted using a BIIS; therefore,
misinterpretation or abstractor bias had no impact. Thirdly,
our cohort came from a single center where nurses are
skilled in practicing analgesia. Therefore, our results may
not apply to other institutions.

Conclusions

The findings of this pilot study suggest that the type of
face mask used by the nurse influenced the report of pain.
Although future studies are required to prospectively validate
our findings, the study provides preliminary evidence that
covered face masks worn by healthcare providers might have
a negative impact on the child’s report of pain.
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