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ABSTRACT
Introduction: Coronavirus had huge impact on different aspects of life and orthodontics was one of the medical entities 
affected by the virus consequences. It interfered with regular follow ups and may compromised the treatment. 
Aim of the study: To assess the relationship between treatment duration and the extraction treatment plan in addition to the 
number of clinicians and/or supervisors during COVID-19 pandemic. 
Materials and methods: The study sample consisted of two groups, pre-COVID-19 and COVID-19 groups with 88 and 62 
patients respectively. Data was collected from the archived patient’s records in college of dentistry/department of 
orthodontics. Statistical analysis was performed using SPSS version 26 (SPSS v. 26). 
Results: There was a significant increase in treatment duration associated with extraction cases in the pre-COVID-19 group, 
with no significant difference in COVID-19 group. The treatment duration was not associated with the number of 
postgraduates and/or the clinical supervisors responsible for the case. 
Conclusion: It is possible that the quarantine time compromised the treatment duration in pre COVID -19 and COVID-19 
groups.
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INTRODUCTION

Coronavirus disease (COVID-19), first named as the 2019 
novel Coronavirus or 2019-nCoV, was caused by Severe 
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). 
It has rapidly spread throughout the entire world and still 
has its unprecedented effects on health, humanitarian and 
financial crises [1].
In order to deal with the pandemic disease, all elective and 
routine dental treatment was suspended and that 
emergency dental treatment was provided as was stated 
by most authorities i.e. according to strict infection control 
protocol. In orthodontics, routine appointments were 
temporarily ceased as it is not considered as an emergency 
intervention [2] except in emergency cases such as severe 
pain and or infection due to orthodontic appliance 
embedment into the gingiva or oral mucosa [3]. 
Postponing the treatment due to quarantine led to 
compromised outcomes and sequential stress in addition 
to poor compliance which had put orthodontic patients in 
complicated situations and fear of delayed treatment [4].

Many factors control the orthodontic treatment duration
and outcomes such as the experience of the clinician,
practice management methods, complexity of treatment,
technical skills and his educational background. It was
suggested that success in orthodontic practice is affected
by a proper anticipation of treatment duration [5].
Whether as planners of resources, as consumers or
providers of treatment, or as patients the length of
orthodontic treatment is of interest to all involved. All
other factors being equal, shorter treatment times are
favoured [6].
One of the advantages associated with short orthodontic
treatment duration is lower exposure to possible harmful
side effects such as root resorption in addition to cost
efficiency of the treatment which is considered as an
important concept in modern health care service [7-9]. On
the other hand, longer duration has many drawbacks such
as the rise of orthodontic emergencies that leads to
different kinds of side effects with regard to treatment
outcomes. in such cases, side effects are related to the
stage of treatment which will determine the type of
problem, whether in the phases of orthodontic treatment
are active or passive and require an immediate
intervention or can be postponed in that unprecedented
situation [10].
This study was designed to evaluate orthodontic
treatment duration in tertiary care unit (educational
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hospital) in relation to extraction plan, number of clinical 
supervisors and number of trainees during COVID-19 
pandemic and to compare that with pre COVID-19 
treated cases.

MATERIALS AND METHODS

The sample of the current study consisted of the 
orthodontic records of 218 patients that were selected 
from the retrospectively treated patients and prospective 
patients who were treated by postgraduate students 
between April 2019 and November 2021 at the 
department of orthodontics/university of Baghdad.
Ethical approval was granted by the ethics board 
committee of the department of orthodontics/university 
of Baghdad (Ref.no. 328 in 2020).
One hundred and fifty records was chosen and divided 
into two groups; the pre-COVID-19 (88 patient's records 
with a mean age of 17.7) and COVID-19 groups (62 
patient's records with a mean age of 19.1). The patient's 
records which fulfilled the following inclusion criteria 
was considered in the study. These include: Patients who 
were treated/under orthodontic treatment with upper 
and lower fixed orthodontic appliances using MBT 
bracket prescription (Ortho Technology Inc. 4614 Pct 
Lane, Sulte D-101 Lutz, FL 33559, USA), the availability of

high-quality pre-treatment and post-treatment records; 
and for the COVID-19 group, patients with good oral 
hygiene, patients must have finished their treatment 
during the pandemic period (October 2020 to November 
2021).
Peer Assessment Rating (PAR) index was used to assess 
treatment outcome according to [11]. Patient's 
information sheets and consent form were reviewed 
before commencement of the study.

Statistical analysis

Statistical analysis was performed using SPSS version 26 
(SPSS v. 26). Fisher's exact test was used to check the 
correlation between treatment duration and the number 
of students and clinical supervisors in both groups. Male 
and female distribution in both groups was tested using 
t-test.

RESULTS

Data showed that female patients dominated in both 
groups; however, there was no gender difference (Table 
1). The age range of the pre-COVID group was 16-26 
years and for COVID-19 group was 15-28 years.

Status Patient no. Male (%) Female (%) t-test

p value

Pre-COVID-19 92 31.5 68.5 0.711

COVID-19 63 32 68 0.705

Table 2 illustrates the relationship between the 
treatment duration and the extraction treatment plan in 
the pre-COVID-19 and COVID-19 groups. There was a 
significant increase in the treatment duration for patients 
treated with first premolars extraction compared to non-
extraction planning. More than two third (82%) of the 

patients who underwent extraction planning finished 
their treatment in more than 15 months. However, there 
was no significant difference in treatment duration 
between patients treated with or without extraction 
during COVID-19 pandemic.

Pre-COVID-19

 Duration Extraction % Non extraction % Fischer's exact df p-value

≤ 15 months 3 18 38 54 7.094 1 0.007
>15 months 14 82 33 46

Total 17 100 71 100

COVID-20

 Duration Extraction % Non extraction % Fischer's exact df p-value

≤ 15 months 1 5 4 10 0.57 1 0.45
>15 months 21 95 36 90

Total 22 100 40 100

The results reveals that there was no correlation between  
the  treatment   duration   and   the  number   of  clinicians 

responsible for treatment i.e. per patient, as shown in 
Table 3 in COVID-19 group.
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Table 1: Distribution of the study sample.

Table 2: Comparison between extraction planning and treatment duration in pre-COVID-19 and COVID-19 
groups using Fischer's exact test.



Table 3: The correlation between the treatment duration and the number of clinicians per single patient.

Number of clinicians Test summery

Duration 1 % 2 % 3 % Total Fischer's
exact

df p-value

≤ 15 months 6 13.9 0 0 0 0 6 2.935 4 0.57

>15 months 37 86.1 17 100 2 100 54

Total 43 100 17 100 2 100 62

Moreover, there was no correlation between the 
treatment duration and the number of clinical supervisors who follow up the patient during the 

treatment course in COVID-19 group as shown in Table 4.

Number of supervisors Test summery

Duration 1 % 2 % 3 % 4 % Total Fischer's
exact

df p-value

≤ 15 months 6 13.6 0 0 0 0 0 0 6 2.718 6 0.84

>15 months 38 86.4 9 100 7 100 2 100 56

Total 44 100 9 100 7 100 2 100 62

DISCUSSION

One of the major concern of patients undergo
orthodontic treatment is the duration. Orthodontic
treatment duration is affected by many factors such as
patient's age, the type of orthodontic appliance, the care
service i.e. public or private health care, the type of
malocclusion, the complexity of the treatment and the
extraction plan [12]. When the treatment plan involved
extraction of teeth to correct the malocclusion,
considerations must be taken whether treatment
duration will be compromised.
The results of the current study revealed a significant
correlation between patients treated with the extraction
and the treatment duration; this was true for pre-
COVID-19 group. This comes in agreement with many
authors who reported that one of the most fundamental
factors that prolong the treatment duration was
extraction and the longest is the one involved extraction
of four premolars with an average treatment time of 18.6
months [13]. Furthermore, Alger and Vig, et al. found that
orthodontic treatment with extractions increased the
treatment duration for 4.6 and 5 months respectively
[14,15]. This was probably due to that treatment
duration associated with non-extraction cases indicating
treatment of simple problems without a need to close
residual spaces which usually consumes extra time,
whereas extraction indicates more complicated problems
as proposed by [16]. Who reported that treatment
duration and outcomes are affected by four premolar
extractions during treatment? On the other hand,

Faruqui, et al. disagree with these finding as they 
reported a non-significant difference in treatment 
duration between class l extraction and non-extraction 
cases and class II div 1 extraction and non-extraction 
cases although extraction cases took 9 months longer 
treatment time than the non-extraction cases [17].
However, in the COVID-19 group, a non-significant 
difference was found in the treatment duration for 
extraction and non-extraction plan. This could be due to 
the quarantine time (about 9 months) imposed by the 
health care system marginalized the gap between the 
treatment time for extracted vs. non extracted cases. This 
comes in accordance with Morosan who found that one 
third of patients suffered from a delay in their treatment 
during quarantine time and missing ‘check-ups’ visits of 
two months period result in a delay in treatment time 
[18]. This was true regardless of extraction plan. 
Furthermore, the prolonged break in routine orthodontic 
follow up visits may result in an unwanted tooth 
movement that required rescheduling the proposed 
treatment plan which ultimately compromised the 
treatment duration whether case was extraction or not. 
This agrees with the finding reported by Umeh, et al. who 
find that missed routine appointments increased the cost 
of the treatment and had an impact on treatment 
duration i.e. delayed treatment.
The current study took place in training hospital where 
many factors could influence the treatment durations 
such as the study program duration, individual trainee's 
skills and  the commitment  of the clinical instructors. The
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Table 4: Relationship between treatment duration and number of supervisors who follow up the case.



results showed that there is no significant relationship
between the treatment duration and the number of
students and or clinical supervisors. This comes in
accordance with Gonzalez, et al. who found a non-
significant relationship between the numbers of Trainees
i.e. students and orthodontic treatment duration [19].
They justified that to their longer training course (3
years). However, the results disagreed with that reported
by Schafe, et al. who found a significant increase in
treatment time associated with a two-year training
course, similar to that undertaking by the author's
training institute [20]. Similarly, McQuinness and
McDonald claimed that treatment duration of patients
treated by multiple postgraduate students increased by
8.3 months [21]. The short training course is associated
with almost 80% of patients transferred to another
student with lower individual skills. This may complicate
the treatment especially if multiple instructors were
involved per single patient. It is possible that the
quarantine period (9 months) resulted in reduce the
difference in the treatment duration between the
transferred and non-transferred cases i.e. the quarantine
imposed its effect on treatment duration for both groups.

CONCLUSION

Before COVID-19, the orthodontic treatment duration
increased significantly when the extraction plan was
imposed. However, there longtivity of the treatment was
not associated with the number of postgraduate students
or the clinical supervisors responsible for treatment. It is
possible that the quarantine time compromised the
treatment time in pre COVID-19 and COVID-19 groups.
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