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Abstract:
Background:
The relationship between stress and acute pain has been documented in previous studies. Yet, very few studies have evaluated the relationship
between stress and acute orofacial pain and its impact on jaw functional activities.
Objective:
The objective of the current study was to evaluate the correlation between acute orofacial pain, stress, and the limitation of the jaw and facial
activities in oral and maxillofacial infection and oral and maxillofacial trauma patients.
Methods:
The current study recruited 50 (16 male, 34 female) patients from the Emergency Unit of the Ujung Berung Hospital, Bandung Indonesia. Twentyfive patients were those who had oral and maxillofacial trauma, and the rest were those who had an oral and maxillofacial infection. The patient’s
stress level was evaluated by measuring their salivary alpha-amylase level, the pain level was measured by using the numeric rating scale (NRS),
whilst the limitation of the jaw and facial activities was measured by using the Jaw and Facial Activities Limitation (JFAL) Questionnaire. All data
were analysed using the Spearman correlation test.
Results:
Based on the analysis, it was revealed that there was no significant correlation (r = 0.176, p= 0.22) between stress and pain level. When associated
with jaw and facial activities limitation, there was a significant positive correlation (r = 0.555, p < 0.01) found between pain level and jaw and
facial activity limitation.
Conclusion:
The current study concluded that there was a significant positive correlation found between pain and jaw activity limitation on oral and
maxillofacial infection and trauma patients.
Keywords: Jaw functional activity, Orofacial pain, Psychological stress, Orofacial trauma, Orofacial infection, Salivary alpha-amylase.
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1. INTRODUCTION
Orofacial pain is defined as pain that manifested in the
facial and oral area [1]. Based on its etiology, orofacial pain
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gin, whilst based on its duration, orofacial pain can be
categorized into acute orofacial pain and chronic orofacial
pain. Even though chronic orofacial pain has a bigger impact
on an individual’s life due to its duration, acute orofacial pain
is considered to be as impactful due to its high intensity [2].
Based on this classification, acute orofacial pain that involves
the mouth, jaw, and face is one of the most complained types
of orofacial pain [3]. In Indonesia, a study about the prevalence
of orofacial pain conducted all across the province of West
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Java showed that the most experienced type of orofacial pain
was of the odontogenic origin, which was dental pain (67.5%)
[4]. Another study conducted by Svensson showed the
predominance of dental pain, as it was found as the most
common orofacial pain experienced by patients (77.6%) with
high pain intensity [5]. In a study performed by Locket et al., it
was revealed that dental pain was also the most complained
orofacial pain with 50% of patients experiencing this type of
pain, with moderate or severe pain intensity [6, 7].
In the field of oral surgery, the conditions that have the
potential to cause acute orofacial pain are oral and
maxillofacial infection, and oral and maxillofacial trauma. Oral
and maxillofacial infection mainly manifests in the form of
dental abscesses and is one of the most common causes of
dental treatments [8]. It can be induced by several factors, such
as dental caries, trauma, deep fillings, or failed root canal
treatments, and might manifest in several clinical signs, with
pain and swelling being the most common symptoms [9]. As
for oral and maxillofacial trauma, according to a 5-year study
conducted in a hospital in Iran, it was revealed that during the
five years, 708 cases of oral and maxillofacial fractures
occurred, with a majority of those cases happening in men [10].
In a one-year study conducted by Singaram et al., it was shown
that maxillofacial injuries were the most common injury [11]
with pain being present in this type of injury [12, 13].
Regarding orofacial pain, pain in oral and maxillofacial
infection patients, and oral and maxillofacial trauma patients
has been known as one of the most experienced clinical signs
[13 - 16]. As previously investigated and acknowledged,
orofacial pain has been associated with compromised jaw
function [17] and aggravated by psychological factors, such as
high levels of stress, anxiety, and depression [18]. Regarding
stress, alpha-amylase is one of the salivary enzymes secreted
by the salivary glands in response to sympathetic nerve stimuli.
When the body is exposed to psychological stress, one of the
main systems that are activated is the Sympatho-AdrenoMedullary (SAM) system. When this system is active, the level
of catecholamines in the blood will increase, and as a result, it
will increase the SAA level as well [19]. Therefore, the
measurement of the SAA level can be used as an indicator of
sympathetic activity due to psychological stressors [20]. Based
on this hypothesized correlation, the current study was
designed. The objectives of the current study were: 1) to
investigate the correlation between pain level and jaw and
facial activity limitation, and 2) to investigate the correlation
between stress and jaw and facial activity limitation by
evaluating the SAA level and pain score of oral and
maxillofacial infection and trauma patients.
2. MATERIALS AND METHODS
2.1. Participants and Study Design
The current study recruited 50 (16 male, 34 female)
patients aged 18 to 71 years old (mean: 34.03, SD: 16.59) with
oral and maxilla infection or oral and maxilla trauma that were
admitted to the Emergency Unit of Ujung Berung District
Hospital, Bandung, Indonesia and were experiencing acute
orofacial pain due to oral and maxillofacial infection or oral
and maxillofacial trauma. Before the start of the study, ethical

The Open Dentistry Journal, 2021, Volume 15 267

clearance was gained from the Universitas Padjadjaran
Research Ethics Committee (ethical clearance number
1303/UN6.KEP/EC/2018). For confirmation, every procedure
and ethical aspect of the current research have been conducted
in full accordance with the World Medical Association
Declaration of Helsinki and that all participants gave written
consent for their participation in the current study.
Patients’ selection was based on two inclusion criteria, the
general inclusion criteria and the specific criteria. General
inclusion criteria for the current study were: patients who 1)
aged 18 years old or older, 2) experienced acute orofacial pain
due to the current oral and maxillofacial infection or trauma
with no accompanying pain from other body parts, 3) could
communicate verbally with the field researcher, 4) did not
consume any analgesic agents for the last eight hours, and 5)
had never been diagnosed with Temporomandibular Disorders
(TMD). As for the specific criteria: 1) patients who were
included in the current study were oral and maxilla infection
patients with the following criteria: odontogenic origin abscess
or cellulitis that involved the maxilla and the mandible area
(subperiosteal, submucosa, submandibular space, sublingual
and submental space) that was initiated and had been occurring
within the last seven days, and 2) as for oral and maxillofacial
trauma patients, trauma patients included in the current study
were patients with a trauma that causes injury to the soft and
hard tissues of the face, mouth and dentoalveolar, such as nasal
complex fracture, zygomatic arch fracture, dentoalveolar
fracture, mandibular fracture, and maxillary fracture, with no
other fracture from other body parts. Patients who happened to
consume alcohol in the last 72 hours or who suffered with
another oral disease or some other disease in other body parts
that might act as pain sources were excluded from the study.
2.2. Sample Size Calculation
Sample size calculation is carried out by using the current
formula:
2

n=(

𝑧𝛼+𝑧𝛽

) +3

1+𝑟

0.5 ln1−𝑟

N: Sample number
Zα: Z-score which is a standard normal variate (at 5% type
1 error, 1.64)
Zβ: Type 2 error is set at 20%, which is 0.84
r: a minimal correlation between the quantity of pain and
stress and functional activity of the jaw is considered
significant and set at 0.5.
By entering the above values into the formula, the
following value is obtained
2

n=(

1,645+1.280
1+0.5
1−0.5

0.5 ln

) +3

n = 23.465… and rounded off into 23
Therefore, the minimum sample size was 23 for each group
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Once the participants agreed to participate, they were
asked to sign a written informed consent. Pain level was
evaluated by using the Numeric Rating Scale (NRS), the stress
level was evaluated by measuring the alpha-amylase salivary
level, and the jaw and facial function limitation were evaluated
by using the Jaw and Facial Activities Limitation (JFAL)
questionnaire.
2.3. Numeric Rating Scale (NRS)
The NRS is a numerical scale that ranged from 0 to 10,
with 0 being the state of no pain, whilst 10 is the most intense
pain that the patient can imagine. The scoring of this particular
scale can be classified into three categories, mild (1 - 3),
moderate (4 - 6), and severe (7 - 10) [21]. The NRS has been
acknowledged for its validity and reliability for pain
measurement purposes in several previous studies [22 - 25]. It
is also acknowledged for its advantage amongst other pain
measurement scales [22].
2.4. Jaw and Facial Activities Limitation Questionnaire
Participants were interviewed based on the questions on
Jaw and Facial Activities Limitation (JFAL) questionnaire
(Fig. 1) to measure jaw and facial activities limitation. The
questionnaire consisted of seven questions that measured the
level of function limitation experienced by orofacial pain
patients, such as mouth opening as well as closing, chewing,
swallowing, speaking, lateral movement, and facial expression,
such as smiling. Each question was provided with four Likertscale. The questionnaire had been tested for its validity and
reliability before the start of the study. The Cronbach’s alpha
value was 0.80, and the questions were found to be
significantly reliable (p < 0.05) [26].
2.5. Salivary Alpha-Amylase (SAA) Level
In the current study, the SAA level was measured by using
the cocoro meter (Nipro, Japan). This tool consists of a
disposable strip to take saliva samples and a monitor to analyze
SAA levels from those samples [18]. Once the measurement of
pain and jaw and facial function was completed, the SAA level
of the participant was measured by inserting the tip of the

cocoro meter strip under the tongue for 30 seconds. The strip
was then immediately inserted into the cocoro meter. The level
of SAA was displayed on the monitor of the cocoro meter.
2.6. Statistical Analysis
All data were gathered and tabulated. The mean value and
standard deviation of NRS scores, SAA value, and JFAL
scores were calculated by using descriptive analysis. The
correlation of the pain level, stress level, and the jaw and facial
activity limitation were analyzed by evaluating the r-value of
the Spearman correlation test. The significance level was set at
p < 0.05. All statistical tests were performed by using the SPSS
version (IBM) [23].
3. RESULTS
The current study evaluated the relationship between the
pain level, stress, and jaw and facial activity limitation on 50
patients with oral and maxillofacial infection and oral and
maxillofacial trauma. The demographical characteristics, as
well as the clinical characteristics of the participants, can be
viewed in Table 1.
The results of the study revealed that pain levels between
participants varied and that more patients experienced
moderate to severe pain compared to mild to moderate pain.
When calculated, the mean score for the NRS score was set at
5.4. A descriptive analysis of the NRS, the SAA level, and the
jaw and facial activity limitation (Fig. 2) revealed that the
highest mean NRS mean score was shown by the male patients,
and the highest SAA level was experienced by female
participants and those who aged between 46 to 72 years old.
Even though the female participants showed a higher SAA
level, no significant difference was found between female and
male participants.
An analysis of the jaw and facial activities limitation
questionnaire (Table 2) showed that bringing the teeth in
contact (occlusion), moving the jaw laterally, and smiling were
the functions that were experienced as highly limited. Opening
the mouth was also one of the most complained functions of
which the participants felt that the limitation of this particular
function was at the mild and moderate level.

Table 1. Distribution of participants based on the diagnosis; Numeric Rating Scale (NRS) score, salivary alpha-amylase level,
and Jaw and Facial Activities Limitation (JFAL) questionnaire score.
Variable
Diagnosis
NRS Score
(0 - 10)
Salivary alpha-amylase level

JFAL Score
(0 - 21)
*year-old

Sex

Age

Male

Female

18 yo* - 45 yo

46 yo – 72 yo

Infection

5

20

19

6

Trauma

11

14

20

5

0-5

4

20

18

6

6 - 10

12

14

21

5

0 - 35

13

27

31

9

36 - 70

2

4

5

1

> 70

1

3

3

1

0 - 10

11

26

27

10

11 - 21

5

8

12

1
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Fig (1). List of questions and answers of the jaw and facial activities limitation questionnaire.
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Fig. 2 contd.....

270 The Open Dentistry Journal, 2021, Volume 15

Shafira et al.

60
50
40
30

10

20.91

19

20
5.64

6.85

4.55

4.45

0
NRS

Alpha Amylase Salivary
18-45 yo

JFAL

46-72 y0

(b)
70
60
50
40

32.84

30
20
10

6.08

4.72

6

5.16

7.48

0
NRS

Alpha Amylase Salivary
Infection

JFAL

Trauma

(c)
Fig. (2a,b and c). Mean scores of Numeric Rating Scale (NRS), Salivary alpha-amylase, and Jaw and Facial Activities Limitation (JFAL) based on
sex, age, and type of diagnosis.

Table 2. Participant’s distribution on Jaw and facial activities limitation description based on the Jaw and Facial Activities
Limitation Questionnaire (JFAL).
Question

Degree of Limitation

Mean Score

SD*

Number 1 17 participants (34%) 9 participants (18%) 10 participants (20%) 14 participants (28%)

1.42

1.23

Number 2 30 participants (60%) 12 participants (24%) 5 participants (10%)

3 participants (6%)

0.62

0.90

Number 3 22 participants (44%) 11 participants (22%) 11 participants (22%) 6 participants (12%)

1.02

1.08

Number 4 33 participants (66%) 6 participants (12%) 7 participants (14%)

4 participants (8%)

0.64

1.005

Number 5 41 participants (82%) 5 participants (10%)

0 participants (0%)

0.26

0.60

Number 6 23 participants (46%) 8 participants (16%) 16 participants (12%) 13 participants (26%)

1.18

1.27

Number 7 24 participants (48%) 5 participants (10%) 9 participants (18%) 12 participants (24%)

1.18

1.27

Not at all

A little bit

Moderately

4 participants (8%)

A lot

*SD = Standard deviation.

As for the correlation analysis, in the current study, no
significant correlation was found between sex and pain level,
age and pain level, sex and stress level, as well as age and
stress level (Table 3). Yet, the orofacial pain level was found to
be significantly (p < 0.01) and moderately (r = 0.555)
correlated to the jaw and facial activity limitation. Another
significant (p = 0.001) correlation with moderate (r = 0.460)

correlation was found between stress and jaw and facial
activity limitation.
4. DISCUSSION
The current study suggested that most patients (52%)
showed a moderate to high NRS score (between 6 and 10).
Regarding pain measurement in oral and maxillofacial surgery
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cases, in a study conducted by Boljevic et al., it was shown
how high pain intensity (> 5) is a common thing experienced
by oral and maxillofacial surgery patients. In that study, a high
level of pain intensity was found to be associated with clinical
complications [13]. The results of the current study also
showed that there was no significant difference found between
the female NRS mean score and the male NRS mean score, nor
a significant correlation between pain level and gender. This
particular result is in line with a study conducted by GalvãoMoreira et al. on perceived facial pain. In their study, GalvãoMoreira et al. evaluated morning cortisol level as a pain level
indicator, and no significant correlation between gender and
cortisol level was found.
Table 3. Results of Spearman correlation analysis and
significance level between variables.
No.

Correlation

r value p-value

1

Age and pain level

-0.199

0.17

2

Sex and pain level

-0.246

0.09

3

Age and stress level

-0.067

0.64

4

Sex and stress level

-0.046

0.75

5

Age and jaw and facial activities limitation

-0.175

0.22

6

Sex and jaw and facial activities limitation

-0.081

0.58

7

Pain level and stress level

0.176

0.22

8 Pain level and jaw and facial activities limitation 0.555 < 0.01*
9

Stress level and jaw and facial activities
limitation

0.460 0.001*

*significance level at 0.01 level (2 tailed).

As for the SAA, the current study suggested that there was
no significant difference found between the SAA level in male
participants compared to female participants and that the SAA
level was increased along with age. These results are in line
with the results of a study conducted by Ahmadi-Motamayel et
al. on the level of salivary alpha-amylase activity in patients
with symptomatic irreversible pulpitis. In the Study, AhmadiMotamayel et al. revealed that the SAA level was increased
along with age [27]. Regarding the correlation between SAA
level and age, there have been some results variations [28].
Some studies suggested that there is no correlation between age
and SAA level [29, 30] whilst some studies suggested that
there is a correlation between these variables [27, 31].
Physiological and psychological factors (such as salivary gland
development, eating habits, and stress responses that involve
the autonomic nervous system and hypothalamus-pituitaryadrenal axis), collection method, type of saliva collected
(resting or stimulated) might contribute to these variations [28,
31].
One of the main correlations evaluated in the current study
was the correlation between pain level and stress level of the
patient. Regarding this, a rather weak, positive (r = 0.176)
correlation was found between pain level and stress of the
participant, regardless of the statistical insignificance (p =
0.22). This positive correlation showed that whenever there is
an increase in pain level, an increase in stress level will also be
found. This particular result is in line with a review study
conducted by Cathcart et al. and a study conducted by
Pozzebon et al., who evaluated the relationship between pain
and stress. It was stated that pain sensitivity might be increased

by the presence of stress and that the pain processing that takes
place in the central nervous system might also be affected by
stress [32, 33]. Regardless of the correlation found between
these two variables, the correlation was statistically
insignificant. This might be due to the rather limited sample
size. Therefore, a follow-up study that involves more sample
size might yield a different result.
Another part of the results of this study revealed a
significant positive correlation (r = 0.555, p < 0.01) between
acute orofacial pain level and jaw and facial activity limitation.
The fact that jaw and facial activity limitation was increased
along with increased pain intensity is in favor of the Pain
Adaptation theory. This particular theory suggested that pain
experienced by a person will cause limited muscle movement
to prevent further injury, which will then improve the recovery
process [34]. The results of the current study also revealed that
one of the jaw activities that was moderate to severely limited
is the ability to open the mouth and this complaint was made
by 17 (34%) participants . In a study conducted by Alotaibi et
al. on odontogenic infections, it was stated that one of the most
common symptoms in patients with odontogenic infection and
maxillofacial trauma is trismus [35, 36], which is in line with
the results of the current study.
In a clinical review by Renton on odontogenic pain, it was
stated that odontogenic pain that originates from dental caries
develops further and causes pulpal inflammation, which will
cause increased pulpal vascularity. This will eventually cause
increased pulpal pressure, induce ischemia and sensitivity, and
cause dental necrosis. Once dental necrosis occurs, the
infection will spread into the surrounding bone and periodontal
membrane through the apex, which will then initiate
periodontal inflammation and dental abscess in a further stage.
Moreover, after the occurrence of a dental abscess, the patient
will experience long-lasting pain and pain biting on the tooth
[37]. This might be the cause why one of the most interfered
jaw activities reported by the participants was ”to bring the
upper teeth and lower teeth in contact” (Table 3).
Another result obtained from this study is the significant
positive correlation between stress level and the limitation of
the jaw and facial activities. Regarding psychological stress
and jaw and facial activities, our study suggested that previous
studies mostly evaluated the contribution of stress to
parafunctional activities [38] or the correlation between stress
and temporomandibular disorders symptoms [39, 40], but none
of the previous studies evaluated the correlation between stress
and the jaw and facial activities, as included in the current
study. The jaw and facial activities evaluated in the current
study involve the jaw muscles during their activities. As it is
already known that when a muscle is resting, it is under normal
tension (produced by the stimulation of the alpha neurons) that
does not lead to muscle fatigue [38]. When a stressor of stress
is present, the amygdala sends a signal to the brain stem, and
sympathetic adrenergic catecholamines, norepinephrine, and
epinephrine will be released to enter the blood flow [41]. The
increase of plasma norepinephrine will then increase the
production as well the release of SAA produced by the acinar
cells of the submandibular and parotid salivary glands [42],
which explains the high SAA level in most patients.
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As for the effect it has on the human body, stress has been
known for its various impacts on the masticatory muscles. In a
study conducted by Tsai et al. on the effect of experimental
stress on the masticatory muscles, it was revealed that the
electromyography of the masseter, posterior temporalis, and
suprahyoid muscles were significantly increased during a
stressful task [43]. Stress impacts muscle activity through the
reticular system in the hypothalamus and the limbic system in
particular by affecting muscle activity. Moreover, the
occurrence of stress-induced muscle hyperactivity often results
in muscle dysfunction and pain [44]. In the current study, the
stress experienced by the patient physiologically might lead to
hyperactivity of the facial muscle and result in muscle
dysfunction therefore, affecting the activity of the jaw muscles
that are responsible for jaw opening, jaw closing, lateral jaw
movements, bringing the tooth in contact, as well as smiling.

AVAILABILITY OF DATA AND MATERIALS

The psychological effect of stress on facial expression has
been the topic of previous studies [45, 46]. The importance, as
well as the involvement of the psychological aspect in orofacial
pain, has been acknowledged in the biopsychosocial model of
orofacial pain [47 - 49]. Basically, the concept acknowledges
that any kind of disease is comprised of the biological,
psychological, and social aspects that act as an entity and that
every disease or disorder has both the involvement and
consequences of these three aspects [47]. Concerning orofacial
pain, acknowledging the involvement of the psychological
aspect, and incorporating it within the treatment plan is of
importance.
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