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ABSTRACT:

Anxiety about dental treatment prevents the patients from receiving adequate dental care.
Children feel more anxious about the dental treatment than adults. The change in behaviour of
children affects the treatment quality due to compromised cooperation towards dental treatment.
Anxiety can be reduced by both pharmacological and non-pharmacological behaviour
management techniques. Relaxation techniques are considered to be patient-compliant and cost
effective non-pharmacological method for reducing anxiety of the patients. Progressive muscle
relaxation [PMR] is a relaxation technique that involves contraction and relaxation of different
muscle group in order to reduce stress of the patients. Behaviour, heart rate and oxygen
saturation levels are affected with increased anxiety. The present study evaluated the
effectiveness of PMR in reduction of anxiety among 6—10-year-old children undergoing pulp
therapy under local anesthesia. The anxiety levels and behaviour of the patients were determined
based on the modified dental anxiety scale and frankel’s behaviour rating respectively. Pulse
oximeter was used to determine the heart rate and oxygen saturation levels. The results showed
significant decrease in anxiety and heart rate in patients under PMR group. Also, children under
PMR group exhibited positive attitude towards treatment than the control group. PMR can be
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effectively used as a behaviour management technique for anxious children in dental

environment.
KEYWORDS: Progressive muscle relaxation, Relaxation techniques, Behaviour management,
Dental anxiety, Pulp therapy.

INTRODUCTION:

Dental anxiety is an irrational fear associated with dental settings. Children and adults have
varied tolerating capacities, temperaments, and competence to overcome fear. Various behaviour
management techniques can manage anxiety induced by dental treatment. The behaviour
management techniques are classified into the psychological, physical and pharmacological
approach [1]. The psychological approach includes two forms, including prevention and
treatment of anxiety. Communication and relaxation techniques aimed at preventing the anxiety
of the children [2]. These techniques are considered to be safe, cost-effective, and also readily
accepted by both patients and parents [3]. Progressive muscle relaxation [PMR] is a relaxation
technique to reduce anxiety proposed by Jacobson in 1938 [4]. Systematic desensitization is a
psychological behaviour management technique based on the concept of “Reciprocal Inhibition”
developed by Joseph Wolpe in the 1950s. He incorporated PMR in systematic desensitization to
reduce fear and anxiety in patients. PMR is effective in reducing anxiety, heart rate, and blood
pressure and thereby improving pain control in children undergoing extraction, and exhibited
decreased salivary cortisols in periodontal patients [5,6]. PMR gives both psychological and
physiological relaxation. The purpose of the present study was to compare the effectiveness of
PMR with the control group on anxiety, heart rate, oxygen saturation, and behaviour of pediatric
patients who undergo pulp therapy under local anesthesia.

MATERIALS AND METHODS:

This Randomized control trial was conducted from November 2021 to
January 2022 on twenty 6—10-year-old children who required pulpal treatment in their primary
molar teeth under local anesthesia for subsequent three appointments. The sample size was
calculated using G power software version 3.1 with an anticipated 10% loss to follow-up, 5%
alpha error, and 20% beta error for the two groups to be 20. The study proposal was approved by
CARE IHEC-II with Reference No. IHEC-1/0209/21 on 18.11.2021.

Children with anxiety scores above two as per the modified dental

anxiety scale were identified and randomly allocated to two groups [Group A and Group B]
using the toss of coin technique. In group A, the children were intervened with a progressive
muscle relaxation technique. In group B, verbal communication was established.

Children aged 6 — 10 years who required pulpal treatment in their primary
molar teeth under local anesthesia for consecutive three appointments were included in the study.
Patients, after getting voluntary consent were included in the study. Patients who were allergic to
local anesthesia and those with uncooperative behaviour were excluded from the study. Patients
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who required pulp therapy in the anterior teeth and those with any systemic disease were also

excluded from the study.

Baseline anxiety in both groups was assessed, using the Modified Dental
Anxiety Scale, 1995 [7]. Heart rate, Oxygen Saturation, and behaviour were assessed for all the
patients using a pulse oximeter and Frankel’s behaviour rating scale respectively before
intervention [8]. After assessment of the parameters, PMR was initiated in Group A children as
given by Children’s Anxiety Institute, 2018 [9]. In the control group, the treatment was started
with verbal communication. After the intervention, pulp therapy under local anesthesia was
initiated. The anxiety levels, Behaviour, Heart rate, and Oxygen Saturation was assessed for all
the participant in both groups after treatment. The study procedure was given as per Modified
CONSORT criteria [10].

Modified CONSORT flow diagram for individual randomized controlled trials of
nonpharmacologic treatments.
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Out patients
Assessed for eligibility

(n=45)
[
SAMPLE SIZE (n = 20)

Allocation to the groups, by flip a coin technique.

Measurement of Heart rate and Oxygen Saturation with pulse oximeter, Anxiety using

Modified Dental Anxiety Scale and Assessment of Behaviour using Frankel’s Behaviour Rating
|

Allocation to Progressive Muscle relaxation Allocation to control group (n = 10)
group (n = 10)

Administration of Local Anaesthesia

Pulpectomy procedure

Measurement of Heart rate, Oxygen saturation, Anxiety and Behaviour

Lost to follow up (n=0) Lost to follow up (n=0)

PMR Group, Analysed(n=10) Control group, Analysed(n=10)

Statistical Analysis

n=20

PROGRESSIVE MUSCLE RELAXATION:

The technique of PMR used is based on protocols proposed by Children Anxiety Institute, 2018.
Before starting the relaxation technique, the children were explained about the procedure and
were asked to recognize the hand, facial and toe muscles. Initially, the child was asked to close
his/her eyes followed by inhalation and exhalation for ten times. This was followed by another

set of instructions on how to tense and relax the target muscle groups from count 1-5 and count
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10-1 respectively. Prolonged expiration results in relaxation as per previous study [11]. In this

study, the child was asked to pretend having a rubber ball in his/her hand, and try to squeeze it
tightly and relax during the 1-5 and 10-1 count respectively. After this, the child was asked to
produce several wrinkles on the face by smiling to a maximum extent and then relax for the
counts. Finally, the toe muscles were contracted, and relaxed. All these contraction and relaxation
techniques must be carried out simultaneously when the children were breathing in and out.
RESULTS:

In this study, 20 children were randomly allocated to the PMR and control group. The parameters
recorded for each of the patients were anxiety, behaviour, oxygen saturation, and heart rate. All
these variables were recorded for all three appointments before intervention and at the end of the
procedure.

Table 1 depicts the difference in anxiety levels before and after treatment
both in PMR and control groups. A decrease in anxiety levels was seen in the PMR group during
the third appointment with p-values of 0.039 and 0.011 before and after intervention respectively.
Table 2 depicts the inter-group comparison of behaviour between the PMR group and control
group using Mann- Whitney U test. Positive behaviour was noted in the PMR group during third
appointment before and after treatment with p values 0.005 and 0.005

Table 3 denotes the difference in the heart rate of the intervention and
control groups. Heart rate has been reduced significantly in the intervention group with p values
0.019 and 0.002 in the second and third visits after treatment. Table 4 gives the oxygen saturation
values. There is no difference between the PMR and control group. The preintervention and post-
intervention values on all four parameters are observed in table 5. Heart rate was reduced
significantly in all three appointments in group A. Anxiety and behaviour also showed
improvement in group A in two appointments.

TABLE 1: Inter-group variation in anxiety scores pre-intervention and post-intervention at
all three visits

Variable Visit Time Group N Mean P value
Rank

Anxiety I Before PMR 10 11.40 0.494
Control 10 9.60
After PMR 10 11.65 0.382

Control 10 9.35

11 Before PMR 10 10.85 0.786

Control 10 10.15
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After PMR 10 7.90 0.048*
Control 10 13.10

111 Before PMR 10 7.80 0.039*
Control 10 13.20

After PMR 10 7.20 0.011*
Control 10 13.80

* - Significant at p < 0.05 level

TABLE 2: Depicting behaviour change in both the groups before and after intervention at
all three visits.

Variable Visit Time Group N Mean P
Rank value
Behaviour I Before PMR 10 10.80 0.811
Control 10 10.20
After PMR 10 11.60 0.389
Control 10 9.40
II Before PMR 10 11.60 0.389
Control 10 9.40
After PMR 10 12.95 0.053*
Control | 10 8.05
M1 Before PMR 10 14.00 0.005*
Control 10 7.00
After PMR 10 14.00 0.005*
Control 10 7.00

* - Significant at p < 0.05 level

Eur. Chem. Bull. 2023, 12 (Special Issue 6), 3090-3102
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TABLE 3: Differences in the heart rate between PMR and control group pre and

postintervention for three visits

Variable Visit Time Group N Mean SD P
value

Heart Rate 1 Before PMR 10 103.30 9.044 0.935

Control 10 103.60 7.121
After PMR 10 98.30 8.460 0.072
Control 10 106.20 9.931

II Before PMR 10 103.40 9.324 0.920

Control | 10 103.80 8.217

After PMR 10 97.20 8.025 0.019*
Control | 10 106.90 8.800
I Before PMR 10 101.00 10.349 0.813

Control 10 102.00 8.124

After PMR 10 93.00 6.880 0.002*

Control 10 105.30 8.381

* -Significant at p < 0.05 level

TABLE 4: The table shows the comparison of oxygen saturation levels between both groups
in three visits before and after the intervention.

Variable | Visit Time Group Mean N SD P value

| Before PMR 10 96.3400 | 1.84101 | 0.972

Control 10 96.3700 | 1.86789

After PMR 10 96.2200 | 1.32229 | 0.640

Control 10 96.5500 | 1.74944

Oxygen II Before PMR 10 96.9900 | 1.24940 | 0.583
Control 10 96.6300 | 1.60973
After PMR 10 96.7400 | 1.50422 | 0.989
3096
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Control 10 96.7300 | 1.57201

111 Before PMR 10 96.8600 | 2.00510 | 1.000
Control 10 96.8600 | 1.85005

After PMR 10 96.7600 | 1.49161 | 0.989
Control 10 96.7500 | 1.82893

* - Significant at p < 0.05 level

TABLE 5: Depicts intra-group comparison of all the parameters for the PMR group and
control group separately for three visits.

Group | Visit Time | Anxiety” | Behaviour” | HR SPO,
PMR First Before 0.865 0.046* 0.011* | 0.749
After
Second | Before | 0.005* 0.025* 0.015*% | 0.248
After
Third | Before | 0.041% 1.000 0.001* | 0.618
After
Control | First Before 0.564 0.705 0.278 0.393
After
Second | Before 0.102 1.000 0.048*% | 0.670
After
Third | Before 0.102 0.157 0.090 0.367
After

* -Significant at p < 0.05 level.

DISCUSSION:

Child cooperation is an essential element in delivering quality dental care. Dental fear and
anxiety affect the cooperative ability of children. Dental fear (DF) is an unpleasant response
specifically to dental stimuli [12]. Anxiety is an emotional state that occurs before the actual
encounter with the threatening condition and is sometimes undetectable [13]. It is the major
reason for patients to avoid dental treatment [14]. It must be recognised and considered in a
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modern treatment strategy based on patient behaviour and oral health. [15]. In an Indian study

population of 5- to 10-year-old children, the estimated prevalence of dental anxiety was 6.3%
[16]. Intensity of pain is accelerated in anxious patients [17]. The fear of pain during root canal
treatment may prevent the patient from seeking dental treatment [18]. Relaxed children during
Local anesthesia administration is imperative [19].

Dentists rely on behaviour management techniques for uncooperative and
anxious children and children with special health needs. The goal of these techniques is to
inculcate positive behaviour in children, reduce anxiety and deliver adequate dental care.
Behaviour management techniques are classified into pharmacological and non-pharmacological
techniques. Pharmacological behaviour management techniques include use of benzodiazepines,
conscious sedation, and general anesthesia [20]. Non—pharmacological behaviour interventions,
can be grouped into communication skills, psychotherapeutic behaviour management, and
technological advancements [13]. Systemic desensitization is one of the psychotherapeutic
behaviour management techniques. The main aim of this technique is to analyse anxious patients
and perceive the fear-producing stimuli making them anxious. In this technique a hierarchy of
stimuli is established and the individual is initially exposed to the stimulus posing the least
menace [21].

Progressive muscle relaxation (PMR) comes under systemic desensitization.
PMR was first developed by Edmund Jacobson during his research at Harvard university in the
1920s [22]. He proposed that relaxation of muscle fibers as a contradiction to tension and can be
considered as an option for anxiety management [23]. Joseph Wolpe continued the work of
Edmund Jacobson and introduced the concept of “Reciprocal inhibition”. In PMR, a Hierarchy
was created based on patient’s anxiety and then the patient was made to relax by imagining the
items in the hierarchy [24].

In the present study, PMR is used to reduce anxiety of the patients undergoing
pulp therapy under local anesthesia. Children aged six to ten years were selected for the study.
Anxiety tends to decrease in children with age [25]. Anxiety levels, behaviour rating, oxygen
saturation, and heart rate were the parameters measured before and after the intervention. These
parameters aid in the assessment of anxiety. Studies have shown that children aged two to five
years showed increased heart rates during the first three dental visits [26]. Stress is based on
three factors such as physiological, behavioral, and cognitive response [27]. Behaviour is one of
the determinants of anxiety.

According to Benson et al, all the relaxation techniques could be used as a tool to
reduce anxiety and have been identified to evoke a non-specific relaxation response of reduced
sympathetic arousal [28]. In general, PMR involves learning to tense and relax several groups of
muscles including hands, arms, neck, head, and shoulders [29]. Anxious patients learn relaxation
techniques in about 10 to 20 minutes. These relaxation techniques have been proven
advantageous in both learning and recalling the technique [30].
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PMR demonstrated a reduction in salivary cortisol levels as a result of attenuation of the

Hypothalamic-Pituitary-Adrenal axis [31].

The present study showed significant improvement in the anxiety level of the
children during every appointment after intervention than in the control group. The intervention
group showed a better reduction in anxiety when compared with the control group. These results
were consistent with the findings of other studies on reducing anxiety. PMR effectively reduced
anxiety and depression among leprosy patients. It was easier to learn and did not require any
trained professional [32]. On assessing the patient’s anxiety and sleep quality using Spielberger
State-Trait Anxiety Inventory (STAI) and St Mary’s Hospital Sleep Quality Questionnaire
(SMHSQ), Jacobson’s relaxation technique showed a decrease in their anxiety level and
improvement in sleep quality [33]. By all these findings, a steady decline was seen in depression
and anxiety for the patients before and after the application of the PMR Technique [32 ,34,
35,36].

In this study, improvement in behaviour was observed in the second and third
appointments. Patients here were accommodated to the relaxation method given to them every
visit [37]. This change in the behaviour of the children is in accordance with a study, where
elementary school children with emotional or Behaviour disorders support PMR as an effective
short-term aggression reduction [38]. Muscle relaxation calmed the subjects and resulted in a
14.7% decrease in the occurrence of violent behaviour in the intervention group. [39]. The
findings of the present study are in contrast a study where there was an increase in oxygen
saturation levels prior to and immediately following intervention with a PMR technique [40].
The results of the current study showed no significant difference in oxygen saturation levels in
all three appointments.

The pre-and post-intervention difference in the heart rate in the intervention group
shows a significant difference in all three appointments, unlike the control group. After PMR
training, there was a decrease in resting blood pressure, pulse, and perception of stress levels[41].
The PMR group has been proven to increase Heart rate variability in healthy individuals in a pilot
study in 2021 [42].

This study used fewer samples, which limits the accuracy of results. The
determinants of anxiety used were not physiological indicators of stress like blood pressure and
salivary cortisol levels. The local anesthetic technique was not the same for all the participants.
Future research is recommended with an increased sample size to determine the effects of PMR.
CONCLUSION:

Thus, the present study concludes that the PMR technique plays a significant role in reducing
anxiety, and heart rate in children who are anxious about dental treatment. It can also be used to
modify the child’s behaviour before dental treatment.
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