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Background: The aim of this study was to evaluate the impact of clinical closure and delayed orthodontic
care delivery in terms of types of emergencies, pain intensity, and disability experienced by orthodontic
patients during the COVID-19 pandemic.
Methods: This was a descriptive cross-sectional study using an electronic survey that was distributed to
orthodontic patients who were not seen in clinic for 2 to 3 months due to clinic closure. The survey
included demographics, types of orthodontic emergencies, Numerical Rating Scale, and Manchester
Orofacial Pain Disability Scale.
Results: There were a total of 150 respondents with mean age of 20 years; 57.33% were female patients.
The most common reported orthodontic emergencies were poking wire 30%, debonded brackets 27.3%,
bad odor 24%, sharp ligature tie 20%, inflammation and bleeding 9.3%, ulcer 8.7%, and problematic palatal
device 8%. Pain was significantly associated with poking wire (P < 0.001), sharp ligature tie (P < 0.01),
ulcer (P < 0.05), and problematic palatal device (P < 0.01). Poking wire, sharp ligature tie, and prob-
lematic palatal device were found to be significant predictors of pain intensity. Median pain intensity was
3, similar to the median disability score. There was a significant association between pain intensity and
disability score (P < 0.01). With each unit increase in pain intensity, the disability score increased by 1.18.
Conclusions: Delay in receiving orthodontic care could result in an orthodontic emergency, yet pain and
disability resulting from these events are minimal. The decision to resume clinical service should be
evaluated considering risks and benefits in case of the pandemic. Further studies are required.

� 2020 World Federation of Orthodontists.
1. Introduction

The novel coronavirus disease 2019 (COVID-19) was announced
as a public health emergency of international concern by theWorld
Health Organization (WHO) on March 13, 2020 [1]. Since the
emergence of the disease in late December 2019, it became a
pandemic and spread out widely affecting more than 200 countries
and territories [2,3]. Number of global confirmed cases reached
(13,378,853) with total deaths exceeding half a million by July 17,
2020. The highest reported cases were in the United States
(3,405,494) followed by Brazil (1,926,824) and India (968,876),
respectively [3]. This disease has a high transmissibility rate that
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can spread by fomite, aerosol, and droplet [4]. Symptoms can vary
from asymptomatic, mild, moderate, severe, to critical [5].
Asymptomatic carriers, including children, were reported in several
studies [6,7]. Incubation period was reported as high as 14 days that
could reach up to 24 days [8,9]. Furthermore, this virus could
remain viable in aerosol for up to 3 hours with half-life of more than
5 hours on stainless steel and plastic surfaces [10]. This presents a
potential risk of treating patients during their latency yet conta-
gious period or asymptotic carriers. This is especially alarming for
orthodontists who tend to see high volumes of patients in a short
period of time.

To control transmission of this highly infectious disease, strict
infection control measures were recommended. Personal protec-
tive equipment, including eye and face protection, aspirator mask,
and reduction of aerosol-producing procedures were advised [9,11].
Several orthodontic procedures produce a significant amount of
aerosol, including preparation for bonding, debonding, scaling, and
adjustment of appliance [12]. Even more, any procedure that elicits
the gag reflex, such as impression taking, could provoke coughing
or vomiting, which could spread infection [13].
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Efforts to contain COVID-19 and minimize the risk of cross-
transmission have been implemented by multiple countries [14].
This includes quarantine measures, dusk-to-dawn curfew, and 24-
hour lockdown, with particular emphasis on social distancing
[15]. Among these measures are country-level closure of dental
services except for emergency treatment [11]. Pulpitis, abscess, and
dental trauma were reported to be the main dental emergencies
presented to clinics during the pandemic [16]. Orthodontic emer-
gencies occasionally occur and they represent urgencies rather than
emergencies. Pain and discomfort are the main reported emer-
gencies experienced during orthodontic treatment [17,18].

In orthodontic practice, patients present to clinic regularly for
activation of appliance and continuity of care. Between visits, pa-
tients could experience adverse events, including pocking wire,
irritation, pain, or appliance breakage [19]. These adverse events are
not considered true emergencies yet require prompt action to
assure the patient and alleviate discomfort [19].

As a result of the clinical closure implemented during the
COVID-19 crisis, access to orthodontic facilities and care delivery to
active patients were restricted. The aim of this study was to eval-
uate the impact of clinical closure and delayed orthodontic care
delivery in terms of types of emergencies, pain intensity, and
disability experienced by orthodontic patients during the COVID-19
pandemic.

2. Material and methods

This study was reviewed and approved by the Research Ethical
Committee at the Faculty of Dentistry, King Abdulaziz University
(KAUFD). This is a descriptive cross-sectional study that was per-
formed in 2020, after 2 months of clinical closure because of the
COVID-19 outbreak. A convenient sampling method was imple-
mented to include patients who visited orthodontic screening clinic
at KAUFD and University Dental Hospital. An anonymous electronic
survey in the Arabic languagewas created and sent out to registered
contacts of patients and patients’ guardians.

The first part of the survey included an outline describing aim of
the research with a consent form. Participation was voluntary and
anonymous with no patient identifiers required. Confirmation for
willingness to participate in the researchwasmandatory to proceed
to survey content. Any patient who selected “No, I am not willing to
participate” was automatically directed out of the survey. Next, a
confirmation statement of current active treatment or retention
was necessary to proceed. Patients whowere not undergoing active
orthodontic treatment or orthodontic retention were excluded.

The second part of the survey was dedicated to demographic
questions, including age, gender, and educational background. This
was followed by questions related to participants’ orthodontic
treatment, including type of orthodontic appliance (fixed, remov-
able, clear aligner, retainer), when was their last orthodontic visit,
and any current orthodontic problem. A list of the most common
orthodontic emergencies was provided as a checklist and partici-
pants were required to select all answers that applied to him or her,
including debonded bracket, long poking wire, sharp end of ligature
tie, broken fixed retainer, broken or loose expander, lost or broken
removable retainer, oral ulcer, inflammation, swelling, exudate,
bleeding, bad odor, or others. Each item in the list was accompanied
by an illustrative image for simplification purposes.

The third part of the survey used the translated Arabic version of
the validated Manchester Orofacial Pain Disability Scale (MOPDS)
[20]. This is a self-administered specific measure for disability and
intensity of pain related to the orofacial region within the past
month. It consists of a 26-item questionnaire covering 2 compo-
nents: 7-item physical and 19-item psychological disabilities.
Scoring of each item uses a 3-item Likert scale: 0¼ none of the time,
1 ¼ on some days, 2 ¼ on most/every day. This questionnaire was
developed for all age groups and was found to be valid among the
UK population. A final score is then derived from the sum of scores
for each disability item ranging from 0 to 52, with the highest score
of 52 indicating worst pain-related disability, 26 is moderate, and
0 indicates no pain-related disability. The questionnaire has 2 bi-
nary yes/no questions related to history of pain in the face, mouth,
or jaws for more than 24 hours in the past month, and if any pro-
fessional advice was sought for this pain.

Because there was no validated translated Arabic version of
MOPDS, translation of the scale was done following the process of
translation and adaptation of instruments recommended by WHO
[21]. This process included forward-translations and bilingual
expert panel back-translations. Comparison of the original and
back-translated versions was performed and discussed by the
author, to ensure accuracy and equivalence. Last, the average pain
intensity was measured using the Numerical Rating Scale (NRS-11)
[22]. It is a segmented numerical scale on a horizontal line with
numbers from 0 to 10, with 0 representing no pain, and 10 repre-
senting the worst pain imaginable. The higher the score, the greater
the pain.
2.1. Statistical analysis

NRS-11 and MOPDS scores were recorded. Descriptive statistics
were reported in mean, median, and range. Wilcoxon's rank-sum
test and linear regression were used to measure association be-
tween emergency type with pain intensity. Linear regression was
used to determine the association between levels of pain intensity
and disability score. The level of statistical significance was set at P
< 0.05. All analyses were performed using STATA Version 16.0
(StataCorp, College Station, TX) statistical software package.
3. Results

A total of 259 responses to the electronic survey were received.
Of those, 150 patients were undergoing orthodontic treatment at
KAUFD and agreed to participate, comprising 57.9% of total re-
spondents. The remaining 109 respondents did not agree to
participate or were not currently undergoing any orthodontic
treatment.

Characteristics of the study population are presented in Table 1.
The mean age of the study sample was 20 years, and 57.33% of the
respondents were female. Adolescents comprised most re-
spondents, 54.7%, compared with adults, 45.3%, and approximately
35% were enrolled in secondary school. A total of 130 individuals
had fixed orthodontic appliance (86.67%) followed by removable
appliance (6%), retainers (6%), and aligners (1.33%). Approximately
64% of patients had not seen an orthodontist for more than
2 months, and almost 59% of them reported having current or-
thodontic problem.

Figure 1 presents the most common emergencies reported by
respondents. The most common orthodontic emergency was
poking wire, which was reported by 30% of the respondents. This
was followed by debonded bracket (27.3%), bad odor (24.0%), and
sharp ligature tie (20.0%), respectively. Inflammation and bleeding
were reported by 9.3%, ulcer was reported by 8.7%, and problematic
palatal device by 8% of respondents. Nine respondents reported
swelling, and 2 respondents reported exudate and lost retainers.
Four of the 150 respondents reported broken fixed retainers. Other
reported complications included loose elastomeric chain, loose
molar bands, pain related to molar bands, teeth are moving in a
wrong direction, spaces between teeth, ran out of elastics, cheek
biting, and remaining sutures related to impacted canine exposure.



Table 1
Characteristics of the study population

Variables Male, n (%) Female, n (%) Total

Age, y
8e12 3 (33.33) 6 (66.67) 9
13e18 31 (42.47) 42 (57.53) 73
>18 30 (44.12) 38 (55.53) 68

Gender 64 (42.67) 86 (57.33) 150
Education
Elementary 6 (46.15) 7 (53.85) 13
Intermediate 15 (46.88) 17 (53.13) 32
Secondary 19 (35.85) 34 (64.15) 53
Graduate 23 (46.94) 26 (53.06) 49
Postgraduate 1 (33.33) 2 (66.67) 3

Type of orthodontic appliance
Fixed 56 (43.08) 74 (56.92) 130
Removable 5 (55.56) 4 (44.44) 9
Aligner 1 (50) 1 (50) 2
Retainer 2 (22.22) 7 (77.78) 9

Last orthodontic visit, d
�30 0 2 (100) 2
31e60 23 (44.23) 29 (55.77) 52
61e90 25 (49.02) 26 (50.98) 51
>90 16 (35.56) 29 (64.44) 45

Current orthodontic problem
Yes 41 (46.59) 47 (53.41) 88
No 23 (37.10) 39 (62.90) 62
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Based on the type of orthodontic appliance used, the main
emergencies reported with aligners were inflammation and
swelling, whereas ulcer, bad odor, problematic palatal device, and
lost retainer were reported by patients undergoing retention. Ulcer,
inflammation, bleeding, bad odor, and problematic palatal device
were reported with removable appliances, whereas the remaining
emergencies were reported with fixed appliances, as displayed in
Figure 1.

No significant difference was found in intensity of pain between
male and female patients, and among different age groups. Patients
Fig. 1. Orthodontic emergencie
who reported poking wires had significantly higher pain scores
comparedwith thosewho did not (P< 0.001). Similar findings were
observed in pain scores between those who reported sharp ligature
tie, ulcer, and problematic palatal device than those who did not
(Table 2). Confounding factors in these correlations were studied
using linear regression models. After adjustment of confounders,
poking wire, sharp ligature tie, and problematic palatal device were
found to be significant predictors of pain intensity. On the other
hand, the presence of ulcer was not found to be a significant pre-
dictor for pain intensity.

From the study sample, 21.3% reported pain for more than
24 hours in their face, jaws, or mouth. Of those, 53% were male
patients with mean age of 22 years (range: 13e45). From all 150
respondents, approximately 9.3% reported seeking professional
consultations for their pain. The median reported pain intensity of
the whole group on the NRS-11 was 3 (range: 0e9).

Table 3 presents respondents’ reported disability on each
MOPDS item. The greatest reported physical disabilities were “I
cannot eat hard foods” (51.3%), “I take longer to finish my meals”
(46%), and “I no longer enjoymy food” (36.7%). The highest reported
psychosocial disabilities were “I find it difficult to talk for long pe-
riods of time” (30.7%) followed by “I am irritable, angry, and easily
frustrated” (26.7%). The median disability score was 3 (range:
0e43). Linear regression model revealed a significant association
between intensity of pain and disability score (P < 0.01) (Fig. 2).
With each unit increase in pain intensity, the disability score
increased by 1.18 (95% confidence interval 0.67e1.69).

4. Discussion

Implications of the coronavirus pandemic (COVID-19) had
extended beyond affecting only infected individuals to reach
everyone globally, causing a huge disruption on peoples' lives. The
risk management plans and containment measures enforced by
several countries to halt the spread of COVID-19 had affected
s as reported by patients.



Table 2
Association between pain/disability and reported emergency

Emergency NRS-11

Median P value

Debonded bracket
Yes 4 0.094
No 2

Poking wire
Yes 4 0.001c

No 2
Sharp ligature tie
Yes 4 0.005b

No 2
Broken fixed retainer
Yes 4 0.633
No 3

Ulcer
Yes 5 0.013a

No 3
Inflammation
Yes 3 0.368
No 3

Swelling
Yes 1 0.077
No 3

Exudate
Yes 1 0.356
No 3

Bleeding
Yes 3 0.694
No 3

Bad odor
Yes 3 0.241
No 2

Problematic palatal device
Yes 5 0.008b

No 2.5
Lost retainer
Yes 1.5 0.517
No 3

NRS, Numerical Rating Scale.
Wilcoxon rank-sum test.

a P < 0.05.
b P < 0.01.
c P < 0.001.
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individuals' daily activities and their access to routine care. Ortho-
dontics was not an exception, where national dental clinic closure
and restricting clinical visits to emergency treatment only had
affected patients undergoing active treatment in these clinics. In
many cases, the sudden clinical closure did not provide an oppor-
tunity for orthodontists to stabilize their cases and communicate
well with their patients and prepare them for an extended period of
no treatment. This could negatively influence patients' experience
and treatment outcome [23]. More importantly, the definition of
what would be considered a true emergency in orthodontics is not
clear. They are usually adverse events related to the orthodontic
appliance that requires an unscheduled appointment to relieve
patients' discomfort and maintain continuity of care. The types and
severity of adverse events that are considered emergencies could be
different from patients' perspectives than orthodontists. In this
research, we provided a list of the most common adverse events
related to orthodontics that could necessitate an unscheduled
appointment or result in patients’ discomfort [19].

Most patients included in this study had not been seen by their
treating orthodontist for more than 2 months. During this pro-
longed period, patients could experience discomfort due to a
problem arising from the orthodontic appliance requiring an
emergency appointment or at least a consultation and reassurance.
Furthermore, patients could lose motivation and trust, and stop
wearing their elastics or appliances that are critical and time sen-
sitive [17]. They could experience anxiety, fear, and abandonment,
which could exacerbate their discomfort [24,25]. For this, assuring
patients using virtual assistance through teleorthodontics and
maintaining appropriate communication channels is advised [17].

Most respondents in the current study were female patients;
however, there was no difference in the median pain intensity
experienced by male compared with female patients, which is in
line with the findings of Zheng et al. [26]. This might indicate that
female patients could have a higher tendency to seek treatment
when experiencing pain. In addition, the most common reported
orthodontic emergency was poking wire (30%) followed by
debonded bracket (27.3%), and ulcer (8.7%), which contradicts the
findings of Dyke and Sandler [27] who reported most unscheduled
orthodontic appointments to be resulting from detached bracket
(28.2%) followed by an extended arch wire 8.2%. Moreover, Popat
et al. [28] reported debonded bracket (37%) to be the most common
orthodontic emergency followed by protruding wire 25%, whereas
ulcer was 4%. In their study, Popat et al. [28] distributed electronic
surveys to general dental practitioners to assess the number of
orthodontic emergencies they encounter and were confident to
treat. In the current study, we measured the outcomes reported
from the patients themselves. Also, patients in the study by Popat
et al. [28] would usually present to general dentists for an emer-
gency treatment appointment that could occur between their
regular orthodontic visits. Whereas in this study, patients had not
been seen for an extended period of time, which could explain the
difference in the findings favoring a higher percentage of adverse
events, including poking wires, which was found to be significantly
associated with pain. Popat et al. [28] reported that emergency
treatment was significantly associated with pain, which goes along
with our findings that poking wire, sharp ligature tie, and prob-
lematic palatal device were significant pain predictors. Although
ulcer in the current study was found to be significantly associated
with pain initially, further analysis using the regression model
revealed that this was influenced by the confounding effect of other
predictors. This could be explained by the low incidence of ulcer (13
only) among the study sample, which could dilute the effect of the
variable, given that true emergencies in orthodontics are not very
common.

In this study, we used MOPDS, which is an orofacial
painespecific disability measure. Previous studies reported signif-
icant association between orofacial pain symptoms and psycho-
logical distress [29]. Wan et al. [30] reported strong association
between severity of pain and disability score usingMOPDS, which is
in line with the findings of the current study. Althoughmedian pain
intensity and disability score were not significantly high, future
implications of such delay in receiving care in addition to other
physical and mental effects of the COVID-19 pandemic are still
questions to be answered.

In general, any delay in orthodontic treatment would result in
the emergencies reported in this study. However, the current study
highlighted the association between these emergencies and pain
and disability experienced by patients especially in the event of a
pandemic, which were not very high as normally reported by the
patients. This should help decision makers evaluate risks versus
benefits when it comes to resumption of clinical operation in case of
a future disease outbreak.

Limitations of the study were the sample size and convenience
sampling method that was used on patients from one city, which
could affect the generalizability of the findings. Furthermore, the
validated scales measured outcomes experienced by the patients
within the past month, which rely on patients’ recall memories that
could influence their answers. Last, findings present the situation
within 3 months of no treatment during this unprecedented



Table 3
Number of respondents reporting disability on each item of the Manchester Orofacial Pain Disability Scale

Disability Because of pain in my face, jaws, or mouth None of the time, n (%) On some days, n (%) On most/everyday(s), n (%)

Physical I cannot open my mouth as wide as I could 123 (82) 24 (16) 3 (2)
I cannot touch my face 141 (94) 9 (6) 0
I cannot eat hard foods like apples or toast 73 (48.7) 50 (33.3) 27 (18)
I take longer to finish my meals 81 (54) 53 (35.3) 16 (10.7)
I no longer enjoy my food 95 (63.3) 47 (31.3) 8 (5.4)
I find it sore to kiss 132 (88) 12 (8) 6 (4)
I find it difficult to smile or laugh 109 (72.7) 29 (19.3) 12 (8)

Psychosocial I have difficulty falling asleep 125 (83.3) 24 (16) 1 (0.7)
I wake up at night in pain 134 (89.3) 16 (10.7) 0
I cannot find a comfortable position in which to sleep 123 (82) 26 (17.3) 1 (0.7)
People find me difficult to live with 135 (90) 12 (8) 3 (2)
I have had to take time off work 138 (92) 10 (6.7) 2 (1.3)
I have lost earnings 139 (92.7) 7 (4.7) 4 (2.6)
I have found it difficult to concentrate 127 (84.7) 16 (10.7) 7 (4.6)
I have problems performing normal household tasks 133 (88.7) 13 (8.7) 4 (2.6)
I would rather be by myself 124 (82.7) 18 (12) 8 (5.3)
I find it difficult to talk for long periods of time 104 (69.3) 38 (25.3) 8 (5.4)
I have canceled social activities and holidays 134 (89.3) 13 (8.7) 3 (2)
I am unable to eat out in restaurants 137 (91.3) 10 (6.7) 3 (2)
I feel weary/tired 123 (82) 24 (16) 3 (2)
I am irritable, angry, and easily frustrated 110 (73.3) 35 (23.3) 5 (3.4)
I cannot stop crying 135 (90) 14 (9.3) 1 (0.7)
I am worried that I may have a serious illness 141 (94) 6 (4) 3 (2)
I feel embarrassed and self-conscious 116 (77.3) 26 (17.3) 8 (5.4)
I feel depressed 124 (82.7) 20 (13.3) 6 (4)
I feel I no longer take any pleasure in life 126 (84) 18 (12) 6 (4)

Fig. 2. Association between pain intensity and disability score.
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situation of pandemic lockdown, yet it might be different in other
situations or if the patients were not seen by their orthodontist for a
longer duration than what was addressed here. Given these limi-
tations, to our knowledge, this is the first study to report ortho-
dontic emergency, pain, and disability experienced by patients
during clinical lockdown in time of the COVID-19 pandemic. Find-
ings of this study could enhance further studies in this area.

5. Conclusion

In summary, delay in receiving orthodontic care could give rise
to orthodontic emergencies experienced by patients, yet pain and
disability resulting from these events are minimal. Poking wires,
sharp ligature ties, and problematic palatal device were the sig-
nificant predictors of pain. The higher the intensity of pain, the
more disability was noted. Finally, the decision to resume clinical
service should be evaluated considering risks and benefits during
an infectious outbreak. Further research to complement or
contradict these study findings is required.
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