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1 Introduction
Temporomandibular joint disorder (TMD) is the most common 

disease of oral and maxillofacial region, which is mainly manifested in 
clinical symptoms such as joint pain, mandibular movement disorder 
and joint popping during exercise. It occurs frequently to young and 
middle-aged people and has a serious impact (Goldstein et al., 2019) 
on the daily life of patients. Currently, this disease is mainly treated by 
drugs, surgical operation, nerve stimulation and other methods, and 
orthodontic treatment has positive significance (Yokoyama et al., 2018) 
in helping patients regain effective oral and maxillary system functions 
and oral tissue health. However, as a common complication in 
orthodontic treatment, pain affects directly the patients’ acceptance 
and coordination of the treatment plan to a certain extent, and 
even causes fear, thus prolonging the return time of treatment, and 
thereby affecting the surgical effect. Therefore, some effective nursing 
methods should be adopted to alleviate pain symptoms and ensure 
the smooth treatment (Zhang et al., 2017) in orthodontic treatment. 
This study is to explore and analyze the pain characteristics and 
countermeasures to improve intraoperative pain for patients with 
TMD during treatment of orthodontics.

2 Materials and methods

2.1 General data

The 120 patients with temporomandibular joint disorders 
who suffered from pain during orthodontic treatment in our 

hospital since March 2018 till March 2019 were selected as 
the  study objects and divided into two groups randomly; In 
the control group, there were 25  men and 35 women, aged 
from 18 to 35 years, with an average age of (27.5 ± 7.5) years. 
The disease course was 1 to 4 months, with an average course of 
(3.0 ± 1.0) months, unilateral: 41 cases, bilateral: 19 cases, under 
routine nursing. In the observation group, there were 24 males 
and 36 females, with an average age of (28.0 ± 7.0) years from 
17 to 35 years, a course of disease of 1 to 3 months, an average 
course of disease of (2.5 ± 0.5) months, unilateral: 41 cases, 
bilateral: 18 cases, and targeted nursing was given according to 
their pain characteristics. All families gave informed consent on 
the two groups of objects to be studied, approved by the Ethics 
Committee of our institute. There was no significant difference 
between the groups in terms of gender, age, course of disease, 
location of onset and etc. general clinical data (P>0.05), indicating 
comparability. The study was approved by our hospital. Informed 
consent was obtained.

2.2 Inclusion and exclusion criteria

Inclusion Criteria:  All the selected patients were consistent 
with the diagnostic criteria stated in Diagnosis of Oral and 
Maxillofacial Medical Imaging (Ma, 2012);  Accompanied 
with joint popping, joint or periarticular muscle group pain, 
abnormal mandibular movement;  Informed consent signed 
by patients or family members.
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Exclusion Criteria:  Organic changes observed through 
temporomandibular arthrography or CT;  Inconsistent 
with indications of orthodontic surgery;  Accompanied by 
neurological disease.

2.3 Methods

Patients in the control group received routine nursing. 
During the operation, patients would be observed on the changes 
in facial color and facial expression, asked whether there was 
pain or discomfort, comforted and encouraged by words, and 
explained to them that the duration of pain symptoms was 
relatively short, so as to improve the pain tolerance for patients.

The observation group was given targeted nursing based 
on their pain characteristics, and paid close attention to the 
postoperative pain generation and changes of patients through 
inquiry, questionnaire, clinical observation, pain evaluation 
and other methods; The general data of patients were collected, 
including gender, age, previous medical history, treatment time, 
type of orthotics used, anxiety status and severity of the disease 
and etc., so as to understand the patients’ tolerance to pain, current 
mental states and emotional changes, and let the patient describe 
the pain experience. Then, Eysenck Personality Questionnaire 
(EPQ) was used to assess the personality characteristics and 
emotional types of patients, and then pain characteristics were 
further analyzed, and specific intervention was given according 
to different pain nursing methods.  Mental Nursing: before 
orthodontic treatment, strengthened health education on patients, 
intraoperative considerations and pain in orthodontic treatment 
characteristics, performance and told the safety and necessity 
of orthodontic surgery, illustrated successful cases of patients, 
communicated with each other, put down the burden in the 
heart, let patients eliminate inner feelings, calm, peaceful state 
of mind. Give full understanding to intraoperative patients and 
build a good doctor-patient relationship, pay attention to see 
their eyes, face changes, even asking whether patients with pain 
symptoms, and give more encouragement and comfort, cheer for 
patients to look in the eyes and gestures, or physical contact way, 
such as a handshake to make patients feel at ease, and through 
the chat transfer patient attention, increase the pain threshold; 
 Nursing with Music: the head nurse would organize nurses 
to compile a “music library”, download light music, pop music, 
classical music, piano music, country music, western slow music 
and etc., playing music on the basis of patient preferences in 
the book, recommend patients to choose slow and soft music, 
such as The Sea, Song Tao Sound, Raindrop, Sea Wave and etc. 
natural light music; At the same time, pay attention to the quiet 
surrounding environment when playing music for the patient 
during the operation, avoid the interference of telephone or 
visitors, and play the volume to the patient’s appropriate, to 
ensure the patient being fully engaged in the music melody;  
Cognition Relaxation Nursing: choose a soothing and gentle 
song from the music library as the background music, help the 
patient to take a comfortable posture before surgery, tell them 
to close their eyes, keep natural breathing, follow the unified 
audio design for visual imagination, make the head, shoulder and 
neck, arms, body, legs and feet relax in turn; Each cycle lasted for 
20 min until the operation was completed;  Control of Proper 

Orthodontics Force: in the treatment, doctors should pay more 
attention to the control of orthodontic force. If orthodontic force 
is too large, it may lead to periodontal damage and increase the 
pain response. Therefore, doctors should pay attention to the 
emotional changes of patients, adjust and control the surgical force.

2.4 Evaluation criteria

The pain characteristics of the selected patients in orthodontic 
treatment were analyzed, including pain types such as masticatory 
pain and occlusal pain; Grade I was pain free; Grade II was 
mild pain, which had no effect on the patient’s mood; Level 
III is moderate pain, which has a slight effect on mood; Grade 
IV pain is severe and unbearable, affecting the patient’s mood.

Comparing the treatment effect of the two groups of patients 
after different nursing intervention was implemented, if the 
patient’s mouth was opened normally after nursing, there was 
no pop, the pain of chewing was eliminated, and there was no 
tenderness in the joint area, it meant being cured; If the opening 
degree of patient after nursing was significantly improved, there 
was slight elasticity, the opening degree was 30 mm or above, 
accompanied by mild tenderness in the joint area and chewing 
pain, it meant being markedly effective; If the patient’s opening 
degree, joint pain and abnormal mouth opening were improved 
after nursing, and the symptoms of joint popping were alleviated, 
it meant being effective; If the mouth opening, sound, mouth 
chewing pain and joint tenderness symptoms of the patient after 
nursing had no significant changes, then it meant being invalid; 
The total effective rate = (cured+ markedly effective+ effective)/
total cases *100.0% (Fu & Ji, 2017).

The pain symptoms improvement effect of patients in two 
groups was observed before and 2 h, 4 h, 8 h after implementation 
of nursing intervention. The visual analogue scale (VAS) was 
used to assess the patient’s own pain degree, with 0~10 points 
prevailing, where 0 point meant painless, 10 points meant 
severe pain. The higher score, the more serious (Häggman-
Henrikson et al., 2018) the pain in patients.

The duration of pain after nursing intervention was compared 
between the two groups.

2.5 Statistical methods

The data obtained from this study were included in SPSS20.0 
software for statistical analysis, x2 test for enumeration data 
and t for measurement data, and P<0.05 showed statistically 
significant difference.

3 Results

3.1 Occurrence characteristics of pain in all patients 
undergoing orthodontic treatment

It is found in the study that the occurrence of pain in 
orthodontic treatment is accompanied by certain regular changes, 
and there is little difference between the proportion of masticatory 
pain and occlusal pain, while the proportion of grade II pain 
patients and pain patients with an average occurrence time of 
24 h~48 h is higher, and the proportion of pain grade I, III and 
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and the difference was not statistically significant (P>0.05); 
After nursing, the patients’ pain symptoms were improved, 
but the difference between the two groups was not statistically 
significant 2 h after nursing (P>0.05), while the VAS pain score 
of the observation group was significantly lower than that of 
the control group 4h and 8h after nursing intervention, and the 
difference between the two groups was statistically significant 
(P<0.05), as shown in Table 3.

3.4 Duration of pain symptoms in both groups after nursing

The data compared between the two groups (referred in 
Table 4) showed that, the duration of pain symptoms in the 
observation group after being treated with targeted nursing 
was significantly shorter than that in the control group, 
and the difference between the two groups was statistically 
significant (P<0.05).

4 Discussion
Temporomandibular joint, also known as temporomandibular 

joint, is composed of articular capsule and articular ligament 
around the articular disc between the condylar process of the 
mandibular joint and the concave mandibular joint of the temporal 
bone, while the articular disc is composed of fibrous cartilage. 
In anatomical morphology, it is one of the most complex joint 
tissues in human body, and the joint cavity is usually divided 
into two layers at top and bottom. In front of the joint concave 
is the joint nodule of the zygomatic process of the temporal 
bone, which plays an important role (Zegwaard et al., 2017) in 
preventing excessive sliding dislocation of the condyle when 

IV patients and pain with an average occurrence time of 4-5 h 
is lower, as shown in Table 1 and Figure 1.

3.2 Comparison of treatment effect of the two groups 
after nursing

The data of the two groups showed that the operation effect 
of the observation group was improved, and the pain symptoms 
were significantly relieved after nursing intervention. The total 
effective rate of the observation group was 91.7%, significantly 
higher than that of the control group, 78.3%. The difference 
between the two groups was statistically significant (P<0.05), 
as shown in Table 2 and Figure 2.

3.3 Improvement of VAS pain symptoms of patients in the 
two groups before/after nursing

The analysis on the data between the two groups showed that 
the two groups had no significant pain symptoms before nursing, 

Table 1. Occurrence characteristics of pain in all patients undergoing 
orthodontic treatment (%).

Pain Characteristics Cases (n)
Type of 
pain

Masticatory pain 64 (53.3)
Occlusal pain 56 (46.7)

Grade of 
pain

Grade I 22 (18.3)
Grade II 50 (41.7)
Grade III 38 (31.7)
Grade IV 10 (8.3)

Mean time 
of pain

4~5h 41 (34.2)
24~48h 79 (65.8)

Figure 1. Pain characteristics of patients in orthodontic treatment.

Table 2. Comparison of treatment effect of the two groups after nursing (%).

Group Cases (n) Cured Markedly Effective Effective Invalid Total Effective Rate
Control group 60 12 (20.0) 24 (40.0) 11 (18.3) 13 (21.7) 47 (78.3)
Observation group 60 31 (51.7) 16 (26.7) 8 (13.3) 5 (8.3) 55 (91.7)
X2 - 21.848 3.979 0.940 7.042 7.042
p - 0.000 0.046 0.332 0.008 0.008

Figure 2. Comparison of treatment effect between the two groups.
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recent years, which is ideal for temporomandibular joint disorder 
syndrome and maintains the advantages of short pain cycle and 
low intensity and etc. (Paulino et al., 2018). According to clinical 
experience, the average occurrence time of periodontal pain is 
about 4~5 h after the patient is equipped with fixed orthodontic 
device and the first bow wire is placed, and the pain degree will 
reach the peak within 1~2 d, which usually needs to be alleviated 
72 h later. It is found in the studies of Bertoli et al. (2018). that the 
negative emotions such as tension, anxiety and fear can stimulate 
the secretion of adrenalin by the sympathetic nervous system to 
a certain extent, thus affecting blood pressure and heart rate in 
the course of orthodontic treatment. It is proposed in the study of 
Kim et al. (2018) that psychological intervention measures could 
effectively alleviate the adverse mood and improve the pain effect 
for temporomandibular joint disorder syndrome. In addition, it 
is believed by Banerjee et al. (2018) that the patients’ circulatory 
system could be regulated effectively to promote their heart rate to 
be normal through parasympathetic excitation and sympathetic 
suppression. It is believed in the study of Al-Balbeesi et al. (2016) 
that there would demonstrate certain difference in the clinical 
manifestations of pain after placing the bow wire in orthodontic 
treatment for patients with temporomandibular joint disorder 
syndrome, and appropriate orthodontic force control could 
improve the pain effect effectively. Besides, Minghui  et  al. 
(2017) further proposed that there was no difference in the 
degree of periodontal pain after placing the first two bow wires, 
but the duration of pain after placing the second bow wire was 
shorter, during orthodontic treatment. Meanwhile, it was found 
by Badrov et al. (2017) that the degree of orthodontic pain in 
adolescents was significantly higher than that in adults, while the 
degree of pain in females was lower than that in males, and the 
duration was relatively longer. It was suggested in the studies of 
Wang et al. (2017) that the pain manifestations of patients with 
temporomandibular joint disorder syndrome were mainly of 
medium and low intensity, and there were certain differences 
between the acute and chronic phases and between men and 
women, which could affect the chewing and psychological 
state of patients. The chronic phase mainly showed dull pain, 
wood pain and swelling pain. As the mentioned above, pain 
in patients with temporomandibular joint disorder syndrome 
during orthodontic treatment should be combined with its pain 
characteristics and corresponding treatment methods should be 
selected. In this study, effective psychological intervention was 
carried out on the observation group of patients, attention was 
diverted by music nursing, corresponding cognitive relaxation 
nursing was given, and appropriate orthodontic force control 
was adopted to improve the pain control effect and improve the 
negative emotions of patients effectively.

the mouth is opened. Meanwhile, the temporomandibular 
joint is the only flexbile joint in the maxillofacial region, which 
can perform rotational movement and sliding movement, 
and the left and right joint is coordinated and unified, and 
participate in chewing, swallowing, speech and other functions. 
There are many types of temporomandibular joints, such as 
temporomandibular joint disorder, temporomandibular joint 
dislocation, temporomandibular joint ankylosis, obstructive apnea 
syndrome and etc. (Santos et al., 2018). Temporomandibular 
joint disorder syndrome is a common disease in clinical practice, 
which is characterized by high incidence, mainly occurring in 
young and middle-aged women, initially occurring in one side, 
and gradually affecting both sides as the disease progresses, 
with a duration of several years or more and strong recurrence 
(Zegwaard  et  al.,  2017); Although temporomandibular joint 
disorder syndrome is not easy to cause joint ankylosis, its 
etiology is complex and its pathological mechanism has not 
been fully elucidated. It’s believed in the mainstream studies 
that this disease is associated with psychiatric disorders, bilateral 
temporomandibular joint dysplasia, unilateral chewing, long-
term chewing of hard food and other factors (Santos et al., 2018; 
Dugashvili et al., 2017). At present, it is clinically believed that 
temporomandibular joint disorder is caused by a combination 
of multiple factors, including mental factors, jaw biting 
factors, immune factors, joint overburden, anatomical factors 
(small condyle, over-active joint prone to dislocation and etc.) 
(Nkhoma et al., 2018); The clinical stage of this disease mainly 
includes three parts, that is, functional change stage, structural 
change stage and joint organic destruction stage. The clinical 
symptoms are usually abnormal mandibular movement, local 
pain and local bounce; In addition, there can be spring sound, 
broken sound and fricative (Hwang and Park, 2018) when it 
gets abnormal.

At present, the treatment methods for temporomandibular 
joint disorder are usually selected based on the pathogenesis and 
development stage, and the common types include conservative 
treatment, disc repair, disc reduction, implantable substitute therapy 
and etc. Orthodontic treatment is a new treatment developed in 

Table 4. Duration of pain symptoms in both groups after nursing (x ± s).

Group Cases (n) Duration of Pain (d)

Control group 60 4.1 ± 1.0

Observation group 60 1.8 ± 0.4

t - 16.542

p - 0.000

Table 3. Improvement of VAS pain symptoms of patients in the two groups before/after nursing (x ± s).

Group Cases (n) Before Nursing 2h after Nursing 4h after Nursing 8h after Nursing

Control group 60 6.8 ± 1.4 6.1 ± 1.2 5.0 ± 0.9 4.1 ± 0.7

Observation group 60 7.0 ± 1.5 5.8 ± 1.0 3.8 ± 0.6 3.0 ± 0.5

t - 0.755 1.488 9.295 9.905

p - 0.452 0.140 0.000 0.000
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5 Conclusion
In conclusion, the targeted nursing intervention based 

the characteristics of patients with temporomandibular joint 
disorder undergoing orthodontic treatment according to the 
pain symptoms will shorten the pain duration for patients and 
improve treatment effect, with significant application value.
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