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Abstract 
 

Aim: The aim of this study was to assess the COVID-19 anxiety and fear levels of 
adolescent patients undergoing orthodontic treatment in terms of their 
demographic variables, treatment location, COVID-19 status, and various clinical 
conditions (hospitalization and psychological support), as well as to evaluate their 

associations with age and treatment duration. 

Methodology: A multicenter descriptive and cross-sectional study was 
conducted in four different private clinics and a public hospital during the 
pandemic. Descriptive data included information on demographics, orthodontic 
treatment, and COVID-19 status. Anxiety and fear were assessed using the COVID-
19 Anxiety Scale (CAS) and Fear of COVID-19 Scale (FC-19S), respectively. The 
collected data was statistically analyzed with the Shapiro-Wilk, Student’s t, 

Mann-Whitney U, and Kruskal-Wallis (Dunn post hoc) tests (p<0.05).  

Results: A total of 231 adolescent patients (133 female and 98 male) with a 
mean age of 15.06 ± 1.61 years were examined. Higher anxiety scores were 
observed in patients from high-income families. In addition, patients receiving 
orthodontic treatment in private clinics reported significantly higher anxiety 
scores (p<0.05). Patients were more anxious and experienced fear when they had 
COVID-19-related symptoms or were exposed to COVID-19-positive patients 
(p<0.05). A positive correlation was found between the CAS and FC-19S scores (r 
=0.425; p=0.001) and between the treatment duration and FC-19S scores (r = 
0.252; p=0.025). 

Conclusion: In the presence of COVID-19-like pandemic disease, private 
clinicians should be aware of delayed appointments to reduce the anxiety level 
of their patients, taking into account their income level and exposure to 
infection. 
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Introduction 
 

The outbreak of the coronavirus disease 2019 (COVID-19) 
pandemic has profoundly impacted various facets of 
human life over the past few years. The highly contagious 
nature of COVID-19 and its deadly consequences have led 
to lifestyle changes, such as social distancing, avoidance 
of crowding, more frequent handwashing, and wearing 
masks in public places (1-3).  

Pandemic conditions have caused temporary 
unemployment, working from home, continuing 
education at home with family support, restrictions such 
as a lack of physical contact with other people in daily 

life, and even short- or long-term curfews. All these 
regulations, which were implemented to reduce the 
spread of disease, have increased stress levels among 
adolescents (4).  

Orthodontic treatment is generally applied to 
adolescent patients, and the treatment duration takes 2–
3 years on average in most complex cases. Routine 
appointments should be carried out at intervals of 4–5 
weeks because of the nature of tooth movement (5). For 
many protocols, appointments should be planned at more 
frequent intervals. Even a few days after a regular visit, 
a control appointment may be mandatory because of 
problems such as bracket debonding, wire breakage, and 
other appliance failures (6). 

During the pandemic period, dental practitioners 
were susceptible to COVID-19 because of aerosol-
producing procedures (7). This higher risk of infection 
also increases anxiety and fear among dental patients 
under clinical conditions (8). Despite the availability of 
protective measures, the pandemic process and its 

consequences have strongly aroused fears, worries, and 
anxiety among orthodontic patients in different regions 
across the world (9-12). Parallel to this, a remarkable 
decrease in the number of new patient visits and changes 
in orthodontists’ interest in various appliances have been 
recorded in our country (13, 14). However, few studies 
were performed on orthodontic patients regarding 
COVID-19 anxiety levels (15-18).  

With the normalization process, patients’ anxiety 
levels have decreased in recent years. However, the 
question of how to approach orthodontic patients in the 
event of a newly emerging epidemic remains 
unanswered, even when many variables are examined, 
including demographics, treatment location, COVID-19 
status, and various clinical aspects of the patients.  

Therefore, the aim of this study was to evaluate the 
psychological impact of the COVID-19 pandemic on 
patients undergoing orthodontic treatment based on 
these parameters.  

The null hypothesis was that there were no 
significant differences between the COVID-19 anxiety 

and fear levels of adolescent patients undergoing 
orthodontic treatment during the pandemic process, 
considering these variables. 
 

Materials and Methods 
 
This study was approved by the Ethics Committee of 
Hatay Mustafa Kemal University (2021/85) and followed 
the principles of the Declaration of Helsinki. This 
descriptive, cross-sectional, multicenter study included 
adolescent orthodontic patients from four private clinics 
and a university hospital. Informed consent was obtained 
from the patients and their parents. 
 

Sample size calculation 

Power analysis was performed using G*Power software 
(version 3.1.9.7, Heinrich Heine University, Düsseldorf, 
Germany) to determine the sample size. It showed that 
at least 176 patients were required to achieve 80% 
statistical power, considering an effect size of 0.50, 
based on a previous study (19).  
 

Data collection 

Data were collected from July 15 to September 15, 2021, 
from four different private orthodontic clinics and a 
public hospital during the pandemic. The study 
questionnaire (Fig. 1) included three sections to evaluate 
the (1) descriptive characteristics, (2) anxiety, and (3) 
fear levels of adolescents during the COVID-19 
pandemic.  

The first section consisted of 12 questions on topics 
including demographic characteristics (age, sex, 
education level, family monthly income), orthodontic 
treatment location and type (fixed labial or removable 
appliances, clear aligners, and others), and treatment 
time (“How long have you been in the procedure of 
orthodontic treatment?”), and COVID-19 status. The 
following questions were posed in a yes/no format: (Q8) 
“Did you have COVID-19-related symptoms such as fever, 
cough and fatigue without diagnosis and test 
application?” (Q9) “Did you have the diagnosis of COVID-
19 disease?” and (Q10) “Did you have any close contact 
with patients diagnosed with positive COVID-19?”. With 
the given responses, the patients were identified as 
having positive diagnoses, contact with a positive case, 
or COVID-19-related symptoms. Clinical conditions, 
including hospitalization and psychological support, 
were also investigated in this study. 

Secondly, the Coronavirus Anxiety Scale (CAS) was 
used to evaluate the anxiety level of orthodontic 
patients in relation to the COVID-19 pandemic. This scale 
was developed by Lee (20) and translated into Turkish by 
Evren et al. (21). The CAS consists of five items and is 
rated using a 5-point scale: “not at all” (0), “rare, less 
than a day or two” (1), “several days” (2), “more than 7 
days” (3), and “nearly every day over the last two 

weeks” (4). Higher scores indicate higher anxiety 
overall. 

In the third section, the Fear of COVID-19 Scale 
(FCV-19S) was used to evaluate the patients’ fear. This 
scale was developed by Ahorsu et al. (22) and reported 
as a valid and reliable measurement tool for children and 
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adolescents by Gozpınar et al. (23). FCV-19S consists of 
seven items rated on a 5-point Likert scale ranging from 
“strongly disagree” (1) to “strongly agree” (5). The total 
score ranged from 7 to 35 points. Higher scores indicate 
greater coronophobia. 

The questionnaire was self-administered by 
adolescent patients under clinical conditions in this 
study. However, some patients needed to ask their 
parents about their family income. In addition, the 
patients were informed that they did not have to answer 
questions if they were unwilling to do so.  
 
 

Statistical analysis 

Analyses were performed using the SPSS software (IBM 

SPSS Statistics version 21, IBM Inc., Armonk, NY, USA).  

Normality was determined using the Shapiro-Wilk 

test. Student’s t, Mann-Whitney U, and Kruskal-Wallis 

(Dunn post hoc) tests were used to compare parameters. 

The associations between the scale scores, age, and 

treatment duration were analyzed using the Spearman 

correlation coefficient. For all analyses, statistical 

significance was set at p<0.05.

 
Figure 1. The used questionnaire. 
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Results 
 

The distributions of the descriptive parameters are 
presented in Table 1. The participants consisted of 231 
adolescent patients aged between 12 and 17 years, 
including 133 females (57.6%) and 98 males (42.4%), with 
a mean age of 15.06 ± 1.61 years.  

The mean treatment duration was 18.27 ± 9.81 
months. Almost all patients (n = 207) were treated with 
fixed appliances. Approximately 10% of patients were 
treated with clear aligners, removable appliances, or 
other appliances. Regarding treatment location, more 
than half of the patients were treated in private clinics. 

In terms of COVID-19 status, 32.9% of patients had 
related symptoms, 30.9% had been in contact with a 
positive patient, and 17.7% had a positive diagnosis. 
Moreover, 3% of the positive patients had been 
hospitalized, and 2.2% of the orthodontic patients had 
received psychological support during the pandemic 
period.  

The comparisons of the CAS scores in terms of 
descriptive characteristics are shown in Table 2. Among 

the demographic variables, significance was found only 
for family income. Patients from high-income families 
demonstrated the highest mean anxiety scores. Patients 
from low-income families (<3000 TL) were significantly 
less anxious than those with a monthly income between 
3000 and 5000 TL (p<0.05). In addition, patients treated 
in a private clinic had significantly higher CAS scores than 
those attending the university hospital (p<0.001).  

Both a positive COVID-19 diagnosis and contact with 
a positive patient had statistically significant effects on 
anxiety levels (p<0.05). Similarly, patients with related 
symptoms were more anxious than those without 
symptoms (p<0.001). Patients who received 
psychological support had significantly higher anxiety 
scores (p<0.05). 

Patients demonstrated higher fear scale scores 
when exposed to positive patients or when they had 
COVID-19-related symptoms (p<0.05, Table 3). 
Significant positive correlations were found between 
treatment duration and fear, and between anxiety and 
fear scale scores (p<0.05, Table 4).

 

 

 

 

Table 1. Descriptive parameters of adolescent orthodontic patients.  

  n % 

Gender 
Male 98 42.4 

Female 133 57.6 

Education level 
Primary school 41 17.8 

High school 189 81.8 

Family income  (TL) 

< 3000 45 20 

3000-5000 85 37.8 

5000-8000 65 28.9 

8000 + 30 13.3 

Treatment location 
Private clinic 122 54,5 

University hospital 102 45.5 

COVID-19 status 

Related symptoms 76 32.9 

Positive diagnosis 41 17.7 

Contact with positive 71 30.9 

Other clinical conditions 
Hospitalization 7 3 

Psychological support 5 2.2 

 
TL: Turkish liras 
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Table 2. Coronavirus anxiety scale scores in terms of descriptive parameters.  

 Anxiety scale scores  

 Mean±SD Median (min-max) p 

 
Gender 

Male 5.59±1.32 5 (5-13)  
0.666* Female 5.6±1.19 5 (5-11) 

 
Education level 

Primary 5.60±1.01 5 (5-8)  
0.996** High school 5.60±1.29 5 (5-13) 

 
 
Family income (TL) 

< 3000 5.25±0.72 a 5 (5-8)  
 
 

0.007† 

3000-5000 5.43±0.97 b 5 (5-9) 

5000-8000 5.83±1.34 ab 5 (5-11) 

8000 + 6.17±1.97 ab 5 (5-13) 

 
Treatment location 

Private clinic 5.92±1.49 5 (5-13)  
<0.001** University hospital 5.21±0.67 5 (5-9) 

COVID-19 symptoms 
Yes 6.17±1.64 5 (5-13)  

<0.001* No 5.31±0.85 5 (5-9) 

COVID-19 positive 
diagnosis 

Yes 5.93±1.15 5 (5-8)  
0.004* No 5.52±1.25 5 (5-13) 

COVID-19 positive 
contact 

Yes 5.97±1.54 5 (5-13)  
0.001* No 5.43±1.05 5 (5-11) 

 
Hospitalization 

Yes 6.14±1.21 6 (5-8)  
0.068* No 5.58±1.24 5 (5-13) 

Psychological support 
Yes 8.25±3.4 7,5 (5-13)  

0.008* No 5.55±1.13 5 (5-11) 

 
* p-value was obtained from Student’s t-test, ** p-value was obtained from Mann-Whitney U test, †p value was obtained from Kruskal-Wallis test, 
SD: Standard deviation, TL: Turkish liras, p<0.05. Within column for family income status, different letters in superscript indicate significant 
differences according to the Kruskal-Wallis post hoc Dunn test. 

 
 
 
Table 3. Coronavirus fear scale scores in terms of descriptive parameters.  

 Coronavirus fear scale scores 

Mean±SD Median (min-max) p 

 
Gender 

Male 12.4±5.25 11 (7-29)  
0.666* Female 14.32±5.48 13 (7-27) 

 
Education level 

Primary 12.95±6.37 11 (7-29)  
0.503** High school 13.68±5.28 13 (7-28) 

 
 
 
Family income 

< 3000 14.23±4.9 13 (7-25)  
 
 

0.207† 

3000-5000 12.6±4.7 11 (7-25) 

5000-8000 14.47±6.13 14 (7-29) 

8000 + 13.53±6.56 11.5 (7-28) 

 
Treatment location 

Private clinic 13.55±5.98 13 (7-29)  
0.581** University hospital 13.46±4.79 13 (7-25) 

COVID-19 symptoms 
Yes 15.82±6.17 15 (7-29)  

<0.001* No 12.37±4.67 12 (7-25) 

COVID-19 positive diagnosis 
Yes 14.63±5.93 14 (7-29)  

0.183* No 13.28±5.33 12.5 (7-28) 

COVID-19 positive contact 
Yes 14.84±5.97 14 (7-28)  

0.026* No 12.95±5.14 12.5 (7-29) 

 
Hospitalization 

Yes 15.14±6.99 13 (7-27)  
0.563* No 13.5±5.41 13 (7-29) 

Psychological support 
Yes 17.75±7.85 17 (9-28)  

0.205* No 13.45±5.4 13 (7-29) 

 
* p-value was obtained from Student's t-test 
** p-value was obtained from the Mann-Whitney U test 
†p-value was obtained from the Kruskal-Wallis test 
SD: Standard deviation, p<0.05 
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Table 4. Correlations between orthodontic patients’ anxiety, fear, age and treatment duration.  

 Treatment duration Coronavirus anxiety scale Coronavirus fear scale 

Age (years) 

r -0.004 -0.099 0.019 

p 0.959 0.138 0.776 

n 221 228 227 

Treatment duration (months) 

r  0.034 0.252 

p  0.614 0.025* 

n  218 217 

Anxiety scale 

r   0.425 

p   0.001* 

n   227 

r: Spearman correlation coefficient, * p<0.05 

 
 
 

Discussion 
 
Türkiye is one of the countries most affected by COVID-
19, and it has had a wide impact on many fields of daily 
routines (24). Although Turkish orthodontists following 
the guidelines and protective measures had subthreshold 
anxiety levels, this issue is worth investigating from the 
perspective of adolescent orthodontic patients' 
perspectives (25). 

In the scope of this multicenter study, patients were 
selected from four private dental clinics and a public 
hospital located in the same region. The findings of this 
study indicated that there were no statistically 
significant differences between the sexes in terms of 
anxiety and fear scores. However, female orthodontic 

patients tended to be more psychologically vulnerable 
than males in previous studies (9-12, 15, 16). Yavan (15) 
reported that more than half of the patients were 
anxious during their first clinic visit, with a higher level 
among females, and trait anxiety levels remained stable 
during the one-year period of the pandemic (17). The 
differences between the results can be explained by the 
mean age of the study population. Younger patients who 
underwent orthodontic treatment at different clinics 
completed the questionnaires in the present study. 
Supporting previous findings, educational level had no 
influence on anxiety and fear levels (15, 17).   

In contrast, family income was found to be 
associated with adolescent anxiety levels. Patients from 
high-income families showed higher anxiety levels. Since 
the minimum wage was approximately 3000 Turkish liras 
(TL) at the time of data collection, income level was 
categorized into four subgroups as follows: very low 
(<3000 TL), low (3000–5000 TL), moderate (5000–8000 
TL), and high (>8000 TL) in this study. The only 
significant difference between very low and low family 
income was remarkable.  

Patients received orthodontic health services from 
private clinics, with an increase in income levels in line 
with expectations. Although our country has entered a 
phase of normalization as of June 1, 2020, patients 

treated in private clinics were more likely to 
demonstrate increased anxiety in this study. This may be 
attributed to the fact that public hospitals continued to 
provide emergency treatment under stringent protective 
measures, while patient conditions were monitored 
through the healthcare provider system. Restrictive 
conditions were implemented in public clinics when 
there was a risk of contamination. In addition, 
temperature checks and extra-personal protective 
measures were supported by healthcare providers. These 
measures may have decreased the anxiety levels of 
adolescent patients in public hospitals. At this point, it 
was considered that the rules depending on personal 
preference may be flexible in the private clinics. 
However, strict infection control measures, minimal 
personal contact, and aerosol production should be 
considered to prevent contamination within orthodontic 
settings, as stated before (26). Arqub et al. (27) also 
reported that the majority of orthodontic patients were 
generally satisfied with restrictive protocols. Contrary to 
our results, Yavan (15) reported that patients (aged > 14 
years) receiving fixed orthodontic treatment at a 
university hospital were anxious due to risky clinical 
situations for the spread of COVID-19 infection. Based on 
this, the patients were declared to resume treatment 
once the pandemic ended. It was thought that a higher 
proportion of female patients may have caused 
differences in anxiety levels with respect to treatment 
locations.  

Another important variable was the treatment type, 

which was positively associated with anxiety (10, 12, 28). 
However, almost all patients had fixed appliances in this 
study; thus, the participants with other appliances were 
potentially inadequate for subgroup comparisons.  In 
addition, a positive correlation was found between the 
duration of treatment and fear scale scores. As 
previously stated, patients were generally concerned 
with a possible delay in their treatment (9-12, 18, 29). 
At that point, it was observed that adolescents exhibited 
greater concern regarding governmental restrictions 
compared to the virus itself. These apprehensions were 
correlated with increased levels of anxiety (30).  
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Since regular visits are an inevitable factor in 
maintaining an ideal occlusion at the end of fixed 
treatment, a better understanding of patients' 
psychological status during the pandemic would help us 
develop strategies for orthodontic practice. Therefore, 
this study aimed to evaluate the COVID-19 status and its 
association with anxiety and fear levels among 
orthodontic adolescents. Based on our results, more than 
half of the patients had positive contact and symptoms. 
Almost one-third of patients showed symptoms of COVID-
19 (76/231) or had contact with a positive case (71/231). 
Approximately one in every five patients (41/231) had a 
positive diagnosis. A significant association was found 
between COVID-19 status and increased anxiety. The 
presence of symptoms or COVID-19 contact significantly 
increased the fear of patients undergoing fixed 
orthodontic treatment. Moreover, three out of 100 
patients were hospitalized, and almost two received 
psychological support. This could be a serious problem 
for public hospitals, where orthodontic health services 
were provided to thousands of people in cases of newly 
pandemic conditions. Therefore, appropriate measures 
should be taken by the orthodontics to reduce the 
anxiety of patients, as the pandemic process had a 
negative impact on the orthodontic treatment (31). 

The validated scales were used to assess anxiety 
and  fear levels of adolescent orthodontic patients in this 
study. Certain results, including the association between 
COVID diagnosis and anxiety, may be unsurprising, but 
have a novel contribution in providing data regarding 
COVID status. Consequently, the null hypothesis was 
rejected in this study. Anxiety level was affected by 
parameters such as income level, treatment location and 
COVID status. 

 
 

Conclusion 
 
Higher anxiety in patients was associated with a higher 
family income. Adolescents undergoing orthodontic 
treatment in private clinics were more anxious than 
those treated in public hospitals. Either form of COVID-
19 status was likely to increase anxiety levels. Patients 
with related symptoms had significantly higher fear 
scores. A positive correlation was observed between the 
CAS and FC-19S scores, treatment duration, and 
coronophobia. 
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