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Introduction: Coronavirus disease 2019 (COVID-19) is one of the most formidable challenges that influenced
all domains of health care delivery. This research explored the experiences and challenges orthodontic patients
faced in quarantine during the COVID-19 outbreak. The goal was to learn from patients about their oral health
and general practices during this time to provide optimal delivery of orthodontic treatment care.Methods: A phe-
nomenographic qualitative design involving semistructured face-to-face interviews. A purposive sampling
strategy was deployed to collect qualitative data from 24 orthodontic patients who quarantined during the
COVID-19 pandemic. All interviews were digitally recorded, and afterwards, they were transcribed verbatim.
Results: Four main themes and associated subthemes were identified. The themes were (1) oral-health-
related behavioral changes, (2) impact on treatment progression, (3) psychosocial impact and attitude
changes, and (4) areas for future enhancements in health care delivery. Overall findings revealed both
positive and negative behavioral changes in orthodontic patients regarding their adjustment during the
quarantine and its implications to general health and well-being.Conclusions: Findings from this study suggest
that COVID-19 impacted dental health care delivery to orthodontic patients during the quarantine. Patients
reported psychosocial and behavioral changes as a consequence of treatment disruption and pandemic
lockdown. The implications of these findings to the clinical dental environment and patient education are
pivotal to further target areas in dental health care delivery that require strengthening. As such, clinicians
could expect behavioral changes from orthodontic patients and identify better strategies to mitigate clinical
challenges resulting from such changes. (Am J Orthod Dentofacial Orthop 2022;161:e498-e506)
On December 2019, Wuhan Municipal Health
Commission reported 27 patients with viral
pneumonia, of which 7 were critically ill. Howev-
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coronavirus disease 2019 (COVID-19).1 Because of its
rapid spread, the progression of COVID-19 in terms of
transmission and mortality urged China to start a lock-
down process in many Chinese cities. Later, many coun-
tries initiated lockdown and quarantine procedures as
WHO declared COVID-19 a global pandemic.2 These
quarantine procedures act as a measure to control the
spread of the virus.3 However, such measures negatively
impacted the citizens, leading to financial losses, frus-
tration, boredom, posttraumatic stress symptoms, anger,
and even violent behavior. The pandemic lockdown,
without transparent information about the quarantine
and the designated protocols, was highly stressful and
nerve-wracking to many people.4 Previous research has
shown a direct relationship between stress levels and
oral health; patients with more anxiety have poorer
oral health.5

Health care systems faced challenges pertinent to
supplying sufficient medical equipment to sustain effec-
tive management of various medical conditions while
ensuring a safe environment for patients and their
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treating physicians. Incorporating the latest technolo-
gies and health care guidelines would decrease cross-
infection and develop a safe patient environment.6-8

Studies have shown that dental clinics should adopt
stricter infection control protocols during the
pandemic.9,10 Over the last few years, the focus has
been on developing and launching new health care ap-
plications to help track patients’ treatment progression.
Furthermore, it serves as a reminder system for those
receiving long-term treatment, such as orthodontic pa-
tients.11 The reliance on artificial intelligence, digital ap-
plications, and online sources to obtain information
related to health care increased dramatically during the
COVID-19 pandemic.12-14 In addition, studies have
shown that these applications saved time, decreased
the workload, and improved the quality of services.15-18

Orthodontic treatment aims to improve patients’ oral
health–related quality of life, as it tackles
different domains related to boosting patients’ self-
esteem after treatment.19 Thus, a patient-centered
approach would allow the clinician to understand pa-
tients’ treatment needs setting achievable goals
throughout treatment. Many studies explained the rela-
tion between oral health and its impact on patients’ qual-
ity of life.20-22 However, current challenges are more
extensive than any other time, with the COVID-19
pandemic placing patients and their clinicians in an un-
precedented situation. With the lack of prior published
qualitative research focusing on those long-term dental
patients receiving orthodontic treatment, our paperwould
present first-hand insight into understanding the impact
of the COVID-19 pandemic on those patients and accord-
ingly deliver practical means for clinical practice.

Orthodontic patients often present for long-term
treatment and require regular check-ups every 4-6
weeks. Maintaining excellent oral hygiene ensures their
oral health is not affected by decalcifications and peri-
odontal disease.23 These patients are given suitable in-
structions to aid in effective management during their
course of treatment. This qualitative research aims to
understand orthodontic patients' experiences and per-
ceptions during the COVID-19 outbreak and quarantine.
This will shed some light on the psychosocial effects on
the patients and their families, and how it has affected
their oral-health habits and their expectations from
treatment.
MATERIAL AND METHODS

The ethical committee review board approved the
study at the First Affiliated Hospital of Zhengzhou Uni-
versity (2020-KY-190). This qualitative phenomeno-
graphic research adopted face-to-face semistructured
American Journal of Orthodontics and Dentofacial Orthoped
interviews to get in-depth data on the experiences of
orthodontic patients who had undergone COVID-19
pandemic lockdown. This study followed the standard
criteria of reporting qualitative studies: Consolidated
criteria for Reporting Qualitative Research checklist.24

The main aim of the phenomenographic approach
was to identify how participants dealt with oral health
and how that relates to their general health. Purposive
sampling was used to recruit participants, and this
ensured that adolescent and adult participants encom-
pass a wide age range and different stages of orthodon-
tic treatment. Participants identified as adolescents and
adults (aged 16-35 years) who underwent fixed maxil-
lary and mandibular appliance treatment in the First
Affiliated Public Hospital of Zhengzhou university and
experienced a full quarantine lockdown because of the
COVID-19 pandemic in China were eligible for inclusion.
Participants were not eligible for inclusion if they had
syndromes or needed a combined orthodontic-
orthognathic approach.

Before interviews, verbal information was given to
the participants, accompanied by written consent.
Participants’ confidentiality was assured using a
password-secured folder and a number identifier instead
of names. Data collection and recruitment were done in
parallel, guiding the decision process until new themes
were identified and data saturation occurred.

The study employed a nonprobability purposive sam-
pling technique, in which participants were invited to
undertake interviews because they met the criterion of
orthodontic patients who underwent quarantine during
the COVID-19 pandemic. Semistructured interviews
were done in the First Affiliated Hospital of Zhengzhou
University, in a private nonclinical room for an average
of 38 minutes. A list of questions and a developed topic
guide were prepared and guided the first 5 pilot inter-
views. Data saturation was met after recruiting 24 pa-
tients (mean age 25.2 6 0.9 years; 17 females and 7
males). The demographics and baseline characteristics,
the severity of malocclusion as assessed with the dental
aesthetic index (DAI),25 treatment stages, and used ap-
pliances are presented (Table I).

The interviews were done between May 2020 and
August 2020 in Mandarin Chinese. They were digitally
recorded and transcribed verbatim, and then translated
into English using a professional translator. During in-
terviews, the interviewer could pose new questions,
and any new themes raised by patients guided the sub-
sequent interviews. Interviews were conducted by 1
investigator (J.Z.) who possesses a Master of Science in
orthodontics. The interviewer was trained in qualitative
research interviews at the school of public health before
the commencement of interviews.
ics May 2022 � Vol 161 � Issue 5



Table I. Demographic and descriptive characteristics
of participants

Demographics
Age, mean (standard deviation), range in years 25.2 (0.9), 16-35
Gender
Female 17
Male 7

Ethnicity
Han Chinese 24

Marital status
Married 8
Single 16

Highest education level
Junior high school 3
Bachelor 15
Masters 6

The severity of malocclusion (DAI scores)
Mild (\26) 0
Moderate (26-30) 2
Severe (31-35) 8
Handicapping (.35) 14

Treatment stage
Alignment 3
Space closure 13
Finishing 8

Extraction vs nonextraction
Extraction-based treatment 17
Nonextraction treatment 7

Appliances
Fixed appliances plus miniscrews 15
Fixed appliances plus bite planes 2
Fixed appliances alone 7
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The interviews were read more than once by 2 inde-
pendent reviewers (K.W. and H.M.) and then again by a
third reviewer (B.D.). Interviews were analyzed, coded,
and compared using the NVivo software (version 11;
QSR International Pty Ltd, Victoria, Australia). Central
themes were identified along with the critical question
of the semistructured interviews. The 3 reviewers dis-
cussed the nature of the initial themes. The themes relate
to patients’ oral health experiences, the effect of the
COVID-19 outbreak on the quality of treatment, psycho-
social changes, and general reflections on health and
well-being during the lockdown.

RESULTS

In addition to the 4 main themes, subthemes were
further identified from the qualitative data (Table II).
These themes enabled further elaboration from a
patient-centered angle and helped with questioning
during the interviews. All participants spent a standard-
ized period of .2 months of enforced COVID-19
lockdown and quarantine. They were instructed to
May 2022 � Vol 161 � Issue 5 American
contact the hotline number and share their private appli-
cation accounts if there was a need for an emergency
video call.

Oral health-related behavioral changes

Oral health is a fundamental component of general
health; it is directly related to cardiovascular diseases,
pneumonia, pregnancy, and birth complications.26 Pa-
tients’ perceptions, measures, and motivations for
maintaining optimum oral health differ from one
person to another. This theme was subdivided into 3
subcategories.

Changes in the frequency and duration of brushing
during the quarantine. Some participants expressed
that staying at home alone for long periods negatively
impacted their oral health and brushing habits. As stay-
ing at home for longer hours, and not having any social
interaction with others, had an undesirable impact on
their behavior.

“To be honest, I didn't; take care of my oral hygiene
that much during the lockdown because I was always at
home. I didn't have any social obligations since I hardly
ever went out, and for that reason, I didn't brush my
teeth much, which I admit is something I should have
worked on.” (Participant 15)

In contrast, participants who stayed at home for
extended times with their families felt more impelled
by their families to maintain good oral health. They
brushed their teeth 2-3 times a day for 2-3 minutes.
Others even stated that they brushed their teeth for a
more extended period (5-10 minutes).

“During this time, I helped my son develop good oral
hygiene habits; I believe now he brushes his teeth better.
Myhusband also has goodbrushing habits.” (Participant 7)

“I have more free time at home, so I brush my teeth
after lunch, and I do it more carefully, and I brush for
longer periods.” (Participant 10)

Factors affecting oral hygiene habits. All participants
agreed that the type of food they ate affected their oral
hygiene. Some types of food require longer brushing
time because it sticks to the braces. At the same time,
others explained that the frequency of eating is the
main factor that makes them brush more. Participants
also stated that staying at home for long hours made
them careless about their hygiene because they were
spending longer hours playing games or hanging around
family.

“At home, I often eat fruits and snacks, which leads to
an increase in the number of times I brush my teeth. In
addition, some types of food affect the duration of
brushing, especially food that's difficult to clean.”
(Participant 1)
Journal of Orthodontics and Dentofacial Orthopedics



Table II. Main themes and subthemes

Main themes Subthemes
Oral-health related
behavioral changes

Changes in frequency and
duration of brushing
during the quarantine

Factors affecting oral
hygiene habits

Diet changes in
quarantine

Impact on treatment
progression

Quality and duration of
treatment

Following orthodontic
instructions

Anxiety from having an
emergency and its
solution

Psychosocial impact and
attitude changes

Significant negative
emotions from
treatment pause

Feeling helpless Social interaction Fear of
infection

Positive emotions and
memorial moments

Areas for future
enhancements in
health care delivery

Short-term
recommendations

Long-term
recommendations
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Diet changes in quarantine. All participants have had
diet changes regarding the kind of food they ate and the
number of times they ate throughout the day. The ma-
jority of participants ate more snacks and fruits during
the lockdown. They stated that having their routine of
going to work or university made them more inclined
to eat a balanced diet. They stated that they usually
ate healthy meals in their workplace or university cafete-
rias. However, they frequently indulged in their favorite
food during the lockdown because they had extra time at
home to cook their preferred recipes. They also expressed
worries about bad breath, mainly if they ate more than 1
meal or snacks without brushing.

“The main change is in the increased frequency of
eating, I often eat more snacks at home, but it doesn't
affect my three main meals every day.” (Participant 23)

Impact on treatment progression

Orthodontic treatment may cause several risks like
decalcification, root resorption, gingival recession, and
alveolar bone loss. However, these risks can be controlled
with proper compliance from the patients. This theme
was subdivided into 3 subcategories.

Quality and duration of treatment. Some participants
felt that their teeth were not moving in the right posi-
tion; others felt that the treatment progression became
very slow. However, all participants agreed that the
quarantine would not affect treatment results, and it
could impact the overall duration of treatment by 2-3
months.

“I think it may prolong my treatment time, but the
outcome should not be affected. I think it depends on
how skilled the doctor is. I trust my doctor in this regard;
after all, he is a professional in the field.” (Participant 11)

Following orthodontic instructions. Half of the partic-
ipants stopped using the elastic bands as instructed.
Most of them forgot to wear it during the quarantine
period because they were busy with social activities
American Journal of Orthodontics and Dentofacial Orthoped
with family, whereas others ran out of elastics, so they
needed to wait until the COVID-19 lockdown was lifted.
Most participants tried to take extra care of their braces
by eating small portions over time because they knew it
would not be possible to rebond their brackets or have
an emergency appointment.

“I have been eating these days very carefully because I
don’t know when I'll be able to see my doctor, and my
mother will be distraught if the bracket falls off.” (Partic-
ipant 18)

Anxiety from having an emergency and its solution.
All participants felt worried about emergencies, so they
took good care of their braces and followed all instruc-
tions. Some emergencies occurred despite being
cautious, such as excess wire, debonded brackets, and
gingival bleeding. Participants expressed their gratitude
for having a video call with their orthodontist, which
solved their problems temporarily.

“During the quarantine, the wire pricked my mouth,
and I called the doctor through video call; the doctor told
me the solution, so the matter was resolved smoothly.”
(Participant 13)

Psychosocial impact and attitude changes

Several studies suggest that staying at home for long
periods and decreasing activity can lead to bone and
muscle weakness. Moreover, the decreased exposure to
sunlight affects mental health because of the decline
in vitamin D levels, resulting in a compromised immune
system making people prone to infectious diseases.27,28

In contrast, it can be a direct cause of rumination and
lethargy. The extent of these physical and mental effects
differs from one patient to another according to their
environment, social circle, and individual circumstances.
This theme was subdivided into 5 subcategories.

Significant negative emotions from treatment pause.
Participants stated that the quarantine period was
stressful for different reasons. Some participants came
ics May 2022 � Vol 161 � Issue 5
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from places far away from the hospital, and being in
quarantine will force them to go through a longer dura-
tion of treatment which will affect their plans. In addi-
tion, they were worried about their treatment progress;
they felt their teeth were moving in the wrong direction.

“To be honest, I want to remove the appliance early.
My home is 450km away from Zhengzhou, and it takes
me 1.5 hours to get to Zhengzhou by high-speed train. If
I could finish treatment earlier, I would not have to run
around; to be honest, I was a little impatient. I was also
worried that the bracket would fall off.” (Participant 14)

“I was worried that the tooth will not move or change
according to the plan designed by the doctor. If I return
to the doctor regularly, the doctor can find some prob-
lems in time.” (Participant 1)

Feeling helpless. Some participants felt out of con-
trol because of the surrounding circumstances. Some
participants have had to go through life-changing ex-
aminations, which made them unsure when they should
start to prepare for the examinations and when their ex-
aminations will be held. In addition, during this period,
some unauthorized Websites sought to have more fol-
lowers, so they spread rumors on the Internet about
the COVID-19 situation, causing more stress on people
who didn't have access to official sources.

Some of the participants’ families felt worried about
their financial situation, as they kept buying family
needs without having stable income. In addition, they
had some worries about not being able to visit the hos-
pital or go out in case of an emergency.

“They had some anxiety. Because they thought I
might be too nervous about the exams, I never knew
when my postgraduate entrance exams would be held.
So, I wanted the quarantine period to end quickly.”
(Participant 3)

“My family become a little frustrated because we
needed to continue paying our rent, in addition to the
daily expenses, and we were not sure about my dad's
salary.” (Participant 20)

Social interaction. Participants stated that the psy-
chosocial effects were caused either by the extended
times spent with their families or the lack of social life
for those who live alone. Some patients explained that
the lack of social life affected their hygiene habits as it
made them more prone to depression and feeling less
active with an increased need to eat more. The patients
who stayed with their families felt that the extended stay
with family, in turn, increased their house chores, mak-
ing them less inclined to pay attention to their braces.

“No, because my son couldn't go to school, I needed
to spend a lot of energy and time with him, which
diverted my attention and left me no time to spend
thinking about my teeth. I enjoyed spending time
May 2022 � Vol 161 � Issue 5 American
with my son, even though it often overwhelmed me.”
(Participant 14)

“I think I should have adopted a calmer attitude. I
should adapt to the changes around me, rather than
fear them. It made me realize that I could have gotten
through this more easily.” (Participant 9)

Fear of infection. Participants stated that their fam-
ilies were very worried about COVID-19, especially
when they went to the markets to buy groceries every
day. However, seeing that the number of patients
declined over time gave them a little hope.

“To be honest, I was worried about the virus, but
seeing the number of cases decrease every day, gave
me hope that I could go out to the hospital soon.”
(Participant 6)

Positive emotions and memorable moments.
Although most participants had negative feelings, posi-
tive emotions will still be memorable moments. They en-
joyed family gatherings and social media application
games. They also showed gratitude to medical staff
and governmental efforts, ensuring that the quarantine
would end soon.

“This is the longest vacation I have ever taken with
my daughter; I think it is challenging to work every
day and not have a chance to stay with my family.”
(Participant 22)

Areas for future enhancements in healthcare
delivery

Reflecting on patients' points of view is mandatory
for future enhancement and better management. The
patient-centered treatment approach implied respect
for the patients’ preferences, integrated them into their
treatment, and supported them physically and emotion-
ally, resulting in better understanding and ease of
access to care.29 This theme was subdivided into 2
subdivisions.

Short-term recommendations. These are recommen-
dations that patients can develop by themselves or
with the help of their orthodontist. Patients stated that
if they could go back in time, they would increase the
duration of their brushing, take extra measures about
their hygiene, and improve their eating habits by eating
fewer snacks and following a healthier diet. In addition,
they would bring more elastic bands in the future. Some
patients recommended trying meditation an hour a day,
as it helped them. Participants recommended contacting
the orthodontist directly in case of any doubt.

“First, brush your teeth well. Secondly, follow the
doctor's advice. I think one of the reasons why I haven't
finished the treatment in 2 years is that I didn’t follow
the doctor's advice in the starting phase, which led to
slow progress.” (Participant 8)
Journal of Orthodontics and Dentofacial Orthopedics
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Long-term recommendations. These are recommen-
dations that need the involvement of other parties or
need a long time to be developed. Participants requested
an online Website to be launched to help them book the
next appointment and provide easy access for any emer-
gencies. They also recommended having a scheduled on-
line meeting with their orthodontist to keep them
updated on their current situation and answer any
questions besides an online instructional video for any
emergency.

“I would like to make an appointment not only over
the phone but also over the Internet, which I think would
be more convenient.” (Participant 4)

DISCUSSION

In recent years, there has beenmore demand for ortho-
dontic treatment. Throughout the long journey of ortho-
dontic treatment, many changes could be seen through
treatment, which would require certain levels of compli-
ance from the patients and adaptation from both sides,
the patients and their orthodontists. COVID-19 is one of
the most formidable challenges that many countries
currently face. Many governments have taken active steps
to control the disease’s spread by imposing lockdown and
quarantine restrictions as effective measures against
COVID-19. However, this may have adverse mental and
physical effects on the population.4,30 This is the first
qualitative to assess the potential impact of COVID-19
quarantine on orthodontic patients from a patient's point
of view. Orthodontic treatment, mainly with fixed appli-
ances, needs regular check-ups for adjustment. High
treatment costs and discomfort would often accompany
full compliance from patients after each visit, thus,
placing an extraburdenonpatients and their families.31,32

In this study, 4 themes were developed. The effects of
quarantine on oral health and patients’ behavior were
one of the most exciting themes. Patients expressed at
different time points how social life changes affected
their diet and oral hygiene habits. This study concluded
that social life directly relates to the initiative to adhere
to oral health and diet instructions. In contrast, it could
be argued that quarantine also gave some patients the
freedom to brush their teeth more frequently because
staying home made it easier for them.

Interestingly, patients noted that their diet changed
during quarantine in terms of food and the number of
times they ate throughout the day. They also agreed
that the type of food determines how long they brush
their teeth. Patients felt anxious and stressed because of
all the changes they had undergone throughout the quar-
antine period. Furthermore, they directly linked the
changes in their behavior to the added stress put on
American Journal of Orthodontics and Dentofacial Orthoped
them, which comes as no surprise.4,30 However, it would
be interesting if further research could outline the long-
term effects of quarantine.

Moreover, patients were concerned about dealing
with an emergency, as most of them expressed their
fear of any issues arising with their braces, which may
prolong the treatment or compromise the result. Having
the ability to schedule an orthodontic appointment to
address some emergencies related to attaching a de-
bonded bracket or cutting excess wires was almost
impossible during quarantine. Patients tried to deal
with these emergencies by themselves, and others
changed their oral health practices to be more vigilant
to avoid being placed in such situations.33

Patients generally felt that their family and friends’
presence during the quarantine played the primary role
as internal motivation and external support, consistent
with previous research.34 However, not all patients
were living with their families. That is why patients ex-
pressed their gratitude for having video calls with their
treating orthodontist and for receiving illustrative videos
in response to emergencies. Video calls play a central role
in reassuring patients about their treatment progress,
and video calls also act as a reminder for them to
continue following instructions. In that way, they feel
actively involved with their treatment, allowing them
to be optimistic about the overall conditions. Applica-
tion platforms play a vital role during the epidemic by
virtually guiding and instructing patients.35 Another
interesting theme was the patients’ perceptions of their
treatment outcomes and how they think it may affect
them. Adding an extra 2 or 3 months over the whole
treatment duration is acceptable to some patients,
knowing that their final results will be achieved.

In contrast, prolonging treatment could be stressful
for some patients; they stated that proper supervision
from their orthodontist would help them feel more
involved in their treatment. Most participants expressed
that following the quarantine instructions was not easy,
especially wearing the elastic bands, which could be inter-
esting for future research. Participants in this research
favored the presence of Websites for obtaining informa-
tion and reserving appointments. However, they felt that
it must be related to authorized governmental organiza-
tions, givingmore credibility to the sources of knowledge.

A thorough reflection on the essential themes dis-
cussed so far signifies the need for transitory changes
and targets some areas for future improvement in the
management of patients in such situations. First, such
circumstances demand the orthodontists to swiftly shift
to effective electronic and postal means of communica-
tion.36 This is salient as patients discussed their
ics May 2022 � Vol 161 � Issue 5
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suboptimal oral health and difficulties dealing with
emergencies. Incorporating illustrative videos, re-
minders, video calls, and electronic monitoring could
successfully manage such situations. Experts’ education
of auxiliary staff on communication mechanisms during
these tense circumstances will provide the necessary psy-
chological support to the patients and their families.37

Proper communication plays a role in the proper
management of treatment progress and helps deal
with behavioral changes expected from patients.4,5

Hence, tailored strategies to mitigate these changes
could be identified. In addition, some orthodontic pa-
tients expressed feeling stressed, helpless, anxious,
and depressed. Orthodontists should be aware that hav-
ing braces during lockdown and quarantine places extra
burdens on the patients and their families.38 Thus, or-
thodontists’ role in reassuring their patients could also
extend to the awareness of other agencies providing
support in such circumstances to manage proper refer-
rals. Some governmental agencies support patients with
psychological burdens by providing psychological crisis
intervention plans to deal with public health emergen-
cies during the epidemics.39 However, recent evidence
points out the lack of proper diagnosis and follow-up
for these patients.40 Governments could aim to support
patients by increasing the number of licensed psychia-
trists and the financial support for affected families.
Orthodontists may contribute to these schemes by
providing financial orthodontic treatment reduction
for those affected families during the epidemic.

Orthodontic patients anticipated issues relating to
their treatment progression and some delays in their
treatment. However, they retained their confidence in
achieving adequate results. With these anticipations, or-
thodontists could look forwards to considering maneu-
vers aiming to accelerate their orthodontic treatment
provision and strategies with less compliance-
dependent mechanics. Consequently, modifications to
adapt to these unbridled changes aiming for shorter
treatment may be considered and discussed with the pa-
tients as part of their informed consents to make the
treatment shorter and try to finish as soon as possible.
Finally, a considerable emphasis should be placed on
maintaining proper oral hygiene during these periods
and decrease the potentially detrimental effects of de-
calcifications, root resorption, and gingival recessions
on the orthodontic patient.23

This qualitative study highlighted the experiences
and perceptions of orthodontic patients during quaran-
tine. However, there are essential considerations to be
noted. This study is based on data from the perspective
of patients who experienced certain restrictions related
May 2022 � Vol 161 � Issue 5 American
to COVID-19 in China, and it could be argued that it
does not mimic COVID-19 circumstances globally, as
every country had its response to COVID-19. In addition,
in-depth interviews were conducted with adolescent and
adult patients receiving orthodontic treatment. There-
fore, it is essential to highlight that translating such re-
sults to clinical practice could not be generalized to
patients outside the selected age range. Perspectives of
selected participants might differ from the younger
cohort of patients who tend to demand more care and
instruction from their parents or caregivers.

The interviews were done in Mandarin Chinese to
encourage participants to be as expressive as possible.
However, this has added extra difficulty to the transcrip-
tion of the interviews and increased the possibility of er-
rors resulting from translation. Because the interviewers
were orthodontists, some patients might feel uncom-
fortable and possibly provide expected responses. This
factor was minimized by introducing the interviewers
as researchers, and the interviews were conducted once
in a private nonclinical room. Finally, it would be bene-
ficial if objective quantitative data about compliance
with treatment instructions and expected outcomes
from orthodontic treatment were further explored in
future research.

CONCLUSIONS

This study explored in-depth orthodontic patients’
psychosocial changes and reflections on their treatment
experiences during the COVID-19 outbreak and quaran-
tine. Patients showed both positive and negative experi-
ences in the quarantine period.

1. Social relationships during quarantine directly relate
to the initiative to maintain proper oral health.

2. The patients noted changes in diet, frequency of
brushing, and duration during COVID-19 lockdown.

3. Orthodontic patients did not believe that COVID-19
quarantine would affect their treatment outcomes.
However, they stated that a negative impact on
the overall duration of treatment might occur.

4. Compliance with elastic wear and orthodontic in-
structions were suboptimal during the quarantine
period.

5. COVID-19 lockdown was stressful and added an ex-
tra psychological burden to the patients and their
families, given the additional anxiety related to their
treatment completion.

6. Participants recommend a transition to electronic
follow-up during these times to maintain adequate
interaction with their treating clinician and for bet-
ter health care delivery and outcomes.
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7. Clinicians could expect behavioral changes from or-
thodontic patients and should identify better strate-
gies to mitigate clinical challenges.
REFERENCES

1. World Health Organization. Coronavirus disease. (COVID-19).
Available at: https://www.who.int/health-topics/coronavirus
#tab5tab_1. Accessed May 3, 2020.

2. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta
Biomed 2020;91:157-60.

3. Centres for Disease Control and Prevention. Quarantine and Isola-
tion. Available at: https://www.cdc.gov/quarantine/index.html.
Accessed May 3, 2020.

4. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S,
Greenberg N, et al. The psychological impact of quarantine and
how to reduce it: rapid review of the evidence. Lancet 2020;395:
912-20.

5. Vasiliou A, Shankardass K, Nisenbaum R, Qui~nonez C. Current
stress and poor oral health. BMC Oral Health 2016;16:88.

6. Garzotto F, Ceresola E, Panagiotakopoulou S, Spina G, Menotto F,
Benozzi M, et al. COVID-19: ensuring our medical equipment can
meet the challenge. Expert Rev Med Devices 2020;17:483-9.

7. Garzotto F, Comoretto RI, Ostermann M, Nalesso F, Gregori D,
Bonavina MG, et al. Preventing infectious diseases in Intensive
Care Unit by medical devices remote control: lessons from
COVID-19. J Crit Care 2021;61:119-24.

8. Meng L, Hua F, Bian Z. Coronavirus disease 2019 (COVID-19):
emerging and future challenges for dental and oral medicine. J
Dent Res 2020;99:481-7.

9. Suri S, Vandersluis YR, Kochhar AS, Bhasin R, Abdallah MN. Clin-
ical orthodontic management during the COVID-19 pandemic.
Angle Orthod 2020;90:473-84.

10. Kochhar AS, Bhasin R, Kochhar GK, Dadlani H, Thakkar B, Singh G.
Dentistry during and after COVID-19 pandemic: pediatric consid-
erations. Int J Clin Pediatr Dent 2020;13:399-406.

11. Mohammed H, Rizk MZ, Wafaie K, Ulhaq A, Almuzian M. Re-
minders improve oral hygiene and adherence to appointments in
orthodontic patients: a systematic review and meta-analysis. Eur
J Orthod 2019;41:204-13.

12. Vaishya R, Javaid M, Khan IH, Haleem A. Artificial Intelligence (AI)
applications for COVID-19 pandemic. Diabetes Metab Syndr 2020;
14:337-9.

13. Alexopoulos AR, Hudson JG, Otenigbagbe O. The use of digital ap-
plications and COVID-19. Community Ment Health J 2020;56:
1202-3.

14. Wittenberg E, Goldsmith JV, Chen C, Prince-Paul M, Johnson RR.
Opportunities to improve COVID-19 provider communication re-
sources: A systematic review. Patient Educ Couns 2021;104:438-51.

15. Gagnon MP, Desmartis M, Labrecque M, Car J, Pagliari C, Pluye P,
et al. Systematic review of factors influencing the adoption of in-
formation and communication technologies by healthcare profes-
sionals. J Med Syst 2012;36:241-77.

16. Martorella G, Graven L, Schluck G, B�erub�e M, G�elinas C. Nurses’
perception of a tailored web-based intervention for the self-
management of pain after cardiac surgery. SAGE Open Nurs
2018;4:2377960818806270.

17. Haluza D, Saustingl M, Halavina K. Perceptions of practitioners on
telehealth and App use for Smoking Cessation and COPD care-an
exploratory study. Medicina (Kaunas) 2020;56:698.

18. Danes M, Whinder F. Diabetes management goes digital. Lancet
Diabetes Endocrinol 2013;1:17-8.
American Journal of Orthodontics and Dentofacial Orthoped
19. Johal A, Alyaqoobi I, Patel R, Cox S. The impact of orthodontic
treatment on quality of life and self-esteem in adult patients.
Eur J Orthod 2015;37:233-7.

20. Feu D, de Oliveira BH, de Oliveira AlmeidaMA, Kiyak HA,Miguel JA.
Oral Health-related quality of life and orthodontic treatment
seeking. Am J Orthod Dentofacial Orthop 2010;138:152-9.

21. Agou S, Locker D, Muirhead V, Tompson B, Streiner DL. Does psy-
chological well-being influence Oral-Health-related quality of life
reports in children receiving orthodontic treatment? Am J Orthod
Dentofacial Orthop 2011;139:369-77.

22. Paes da Silva S, Pitchika V, Baumert U, Wehrbein H, Schwestka-
Polly R, Drescher D, et al. Oral Health-related quality of life in
orthodontics: a cross-sectional multicentre study on patients in
orthodontic treatment. Eur J Orthod 2020;42:270-80.

23. Gorelick L, Geiger AM, Gwinnett AJ. Incidence of white spot
formation after bonding and banding. Am J Orthod 1982;81:
93-8.

24. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting
qualitative research (COREQ): a 32-item checklist for interviews
and focus groups. Int J Qual Health Care 2007;19:349-57.

25. Cons NC, Jenny J, Kohout FJ. DAI–the dental aesthetic index. Iowa
City: College of Dentistry, University of Iowa; 1986.

26. Beck J, Garcia R, Heiss G, Vokonas PS, Offenbacher S. Periodontal
disease and cardiovascular disease. J Periodontol 1996;67(Suppl):
1123-37.

27. Anglin RE, Samaan Z, Walter SD, McDonald SD. Vitamin D defi-
ciency and depression in adults: systematic review and meta-anal-
ysis. Br J Psychiatry 2013;202:100-7.

28. Jakobsson J, Malm C, Furberg M, Ekelund U, Svensson M. Physical
activity during the coronavirus (COVID-19) pandemic: prevention
of a decline in metabolic and immunological functions. Front
Sports Act Living 2020;2:57.

29. Mead N, Bower P. Patient-centredness: a conceptual framework
and review of the empirical literature. Soc Sci Med 2000;51:
1087-110.

30. Hawryluck L, Gold WL, Robinson S, Pogorski S, Galea S, Styra R.
SARS control and psychological effects of quarantine, Toronto,
Canada. Emerg Infect Dis 2004;10:1206-12.

31. Pabari S, Moles DR, Cunningham SJ. Assessment of motivation
and psychological characteristics of adult orthodontic patients.
Am J Orthod Dentofacial Orthop 2011;140:e263-72.

32. Bergius M, Berggren U, Kiliaridis S. Experience of pain during an
orthodontic procedure. Eur J Oral Sci 2002;110:92-8.

33. Abed Al Jawad F, Cunningham SJ, Croft N, Johal A. A qualitative
study of the early effects of fixed orthodontic treatment on dietary
intake and behaviour in adolescent patients. Eur J Orthod 2012;
34:432-6.

34. �Cirgi�c E, Kjellberg H, Hansen K, Lepp M. Adolescents’ experiences
of using removable functional appliances. Orthod Craniofac Res
2015;18:165-74.

35. Lim RBT, Wee WK, For WC, Ananthanarayanan JA, Soh YH,
Goh LML, et al. Correlates, facilitators and barriers of physical
activity among primary care patients with prediabetes in
Singapore - a mixed methods approach. BMC Public Health
2020;20:1.

36. Gunasekeran DV, Tham YC, Ting DSW, Tan GSW, Wong TY. Digital
health during COVID-19: lessons from operationalising new
models of care in ophthalmology. Lancet Digit Health 2021;3:
e124-34.

37. Tumpey AJ, Daigle D, Nowak G. Communicating during an
outbreak or public health investigation. In: The CDC field epide-
miology manual. Oxford: Oxford University Press; 2019. p.
243-60.
ics May 2022 � Vol 161 � Issue 5

https://www.who.int/health-topics/coronavirus#tab=tab_1
https://www.who.int/health-topics/coronavirus#tab=tab_1
https://www.who.int/health-topics/coronavirus#tab=tab_1
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref2
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref2
https://www.cdc.gov/quarantine/index.html
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref4
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref4
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref4
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref4
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref5
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref5
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref5
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref6
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref6
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref6
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref7
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref7
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref7
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref7
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref8
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref8
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref8
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref9
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref9
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref9
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref10
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref10
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref10
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref11
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref11
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref11
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref11
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref12
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref12
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref12
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref13
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref13
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref13
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref14
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref14
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref14
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref15
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref15
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref15
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref15
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref16
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref16
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref16
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref16
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref16
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref16
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref16
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref17
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref17
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref17
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref18
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref18
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref19
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref19
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref19
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref20
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref20
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref20
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref21
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref21
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref21
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref21
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref22
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref22
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref22
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref22
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref23
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref23
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref23
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref24
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref24
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref24
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref25
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref25
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref26
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref26
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref26
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref27
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref27
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref27
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref28
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref28
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref28
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref28
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref29
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref29
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref29
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref30
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref30
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref30
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref31
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref31
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref31
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref32
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref32
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref33
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref33
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref33
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref33
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref34
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref34
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref34
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref34
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref35
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref35
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref35
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref35
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref35
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref36
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref36
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref36
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref36
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref37
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref37
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref37
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref37


e506 Wafaie et al
38. Finset A, Bosworth H, Butow P, Gulbrandsen P, Hulsman RL,
Pieterse AH, et al. Effective health communication - a key factor
in fighting the COVID-19 pandemic. Patient Educ Couns 2020;
103:873-6.
May 2022 � Vol 161 � Issue 5 American
39. Roberts AR, editor. Crisis intervention handbook: assessment,
treatment, and research. Oxford: Oxford university press; 2005.

40. Duan L, Zhu G. Psychological interventions for people affected by
the COVID-19 epidemic. Lancet Psychiatry 2020;7:300-2.
Journal of Orthodontics and Dentofacial Orthopedics

http://refhub.elsevier.com/S0889-5406(21)00805-2/sref38
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref38
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref38
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref38
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref39
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref39
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref40
http://refhub.elsevier.com/S0889-5406(21)00805-2/sref40

	A qualitative study of orthodontic patients' experiences in quarantine during the COVID-19 pandemic outbreak
	Material and methods
	Results
	Oral health-related behavioral changes
	Changes in the frequency and duration of brushing during the quarantine
	Factors affecting oral hygiene habits
	Diet changes in quarantine

	Impact on treatment progression
	Quality and duration of treatment
	Following orthodontic instructions
	Anxiety from having an emergency and its solution

	Psychosocial impact and attitude changes
	Significant negative emotions from treatment pause
	Feeling helpless
	Social interaction
	Fear of infection
	Positive emotions and memorable moments

	Areas for future enhancements in healthcare delivery
	Short-term recommendations
	Long-term recommendations


	Discussion
	Conclusions
	References


