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Introduction: The aim of this study was to compare the efficiency of soft and hard splints in 

treating patients with clenching.

Materials and Methods: In this clinical study, 26 patients with clenching disorder random-
ly divided to two equal group of treatment: hard and soft splint. The amount of masticatory muscle 
pain and maximum mouth opening were measured at the delivery time and 3, 6, 9, and 12 weeks 
later by a blind examiner. Data were analyzed by independent T and repeated measure ANOVA 

tests with significance level of p=0.05.    

Results: Hard and soft splints were resulted in significant reduction of masticatory muscle pain 
(hard: P<0.001, Soft: p<0.001) and increase in maximum opening (hard P<0.001, Soft p<0.003), 
but there was no significant difference between them in pain relieving (P=0.848) and maximum 

opening (P=0.622). 

Conclusion: This study showed that efficacy of hard and soft splints in treating patients with 

clenching is same.
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Masticatory system activities can be divided into 
functional and parafunctional habits, which 
are differentiated by: 1) the force type; 2) force 

direction; 3) situation of the mandible; 4) type of muscle 
constriction; and 5) the effect of the protective reflex [1]. 
Parafunctional activities could be either diurnal or noc-
turnal activities. Diurnal parafunctions occur without the 
awareness of the patient including clenching, grinding, 
thumb sucking, tongue thrust, cheek biting or other oc-
cupational habits. Nocturnal parafunctions have been re-
ported to be very common, and include monophase (i.e., 
clenching) or rhythmic (i.e., bruxism) contractions [1]. 
Clenching is a continuous or intermittent mouth closing 

with vertical forces. It is a centric bruxism in which teeth 
are impacted against each other [2]. Clenching may cause 
complications such as muscle pain, attrition, headache, 
tooth mobility, limitation in mouth opening (particularly 
upon waking), and temporomandibular joint clicking [1]. 
There are two main approaches to treat temporomandib-
ular disorders: reversible (non-aggressive) and irreversible 
(aggressive) treatments. Reversible treatments consist of 
medical therapy, physical therapy, and splint therapy. Ir-
reversible treatments include permanent changes in tooth 
occlusion and temporomandibular joint surgery [3]. Sev-
eral theories have been proposed to explain the therapeu-
tic effect of splints (such as occlusal deprogramming, joint
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unloading, relaxation of muscles, and reposition of 
TMJ) [5,6], but none of them could be considered 
predominant because the occlusal disharmony is not 
the only cause of TMD and multiple effects of splints 
cannot be justified by occlusal correction [7]. Splints 
are used to provide occlusal stability, treat temporo-
mandibular disorders [8], or prevent dental attrition 
[9]. Stabilization splints as a first line of treatment 
and a beneficial diagnostic tool are conservative  and 
eliminate occlusal discrepancies, stabilize painful con-
ditions, normalize precise body movements, decrease 
the trauma incurred in a damaged temporomandibular 
joint and accelerate its repair [10,11,12,13]. Okeson [1] 
has suggested that the use of an occlusal appliance in-
creases the patient’s knowledge of jaw habits and helps 
to change the mandibular resting position to be more 
relaxed and open.

Different types of splints in term of material are used: 

1- Soft. 

2-Hard. 

3- Dual laminated (occlusal surface hard and inner 
surface soft) [4].

4- Hydrostatic appliance (containing liquid) [14].  

Soft and hard splints are more common in dental 
practice. The soft splint is an appliance made from 
flexible elastic materials that conform to the maxillary 
teeth. Soft splint could be made rapid, easy, with low-
er cost [11], and is appropriate treatment for patients 
with clenching but it is not a good choice in following 
conditions: 

1- Significant occlusal discrepancy due to insufficient 
thickness.

2- Missing teeth because of inability to provide occlusal 
contacts for opposing teeth. 

3- Moderate to severe tooth attrition from nocturnal 
parafunctional habits (tooth grinding or bruxism). 

In other side, hard splints provide a precise occlu-
sal mark; can be fabricated with additional material in 
specific locations (like edentulous areas, cross bites and 
other large discrepancies); and bond with self-curing 
acrylic. Disadvantage of hard splint include uncom-
fortable nature, rocking or pressure on the supporting 
teeth [15]. While the advantages and disadvantages of 
both soft and hard splints have been widely discussed 
in the literature,  there is no consensus that which one 

could be more beneficial. The purpose of this study was 
to compare the efficacy of hard and soft splint therapy 
in the treatment of clenching problems. The null hy-
potheses is assumed that hard and soft splints have no 
significant difference in the efficacy of treating clench-
ing problem.

 Materials and Methods

Study Sample

This prospective interventional clinical study had been 
performed in Department of Prosthodontic of Tehran 
University of Medical Sciences. Participants were se-
lected among patients referred to the TMJ subdivision. 
All potential participants completed written question-
naires to assess whether they are qualified to be includ-
ed in the study  and to gather information about the 
symptoms they experienced. Selected patients had ei-
ther diurnal or nocturnal clenching, but not bruxism. 
Diurnal clenching was diagnosed by assessing wheth-
er the patient impacted the teeth against each other. 
Nocturnal clenching was diagnosed based on extent of 
muscular pain and limitation of mouth opening upon 
waking. The absence of bruxism was established by en-
suring that the symptoms of tooth grinding and attri-
tion were absent. Also, internal derangement and other 
intra capsular defects were rolled out through exact 
examination.

The specific criteria for inclusion in this study were: 
subjects had only a clenching problem; they were 20-45 
years old; and they had not received any previous treat-
ment such as splint therapy, physiotherapy, or medical 
therapy. Patients who did not use the splint regularly 
and/or who did not participate in all follow-up sessions 
were excluded. Those with symptoms such as joint in-
flammation and disc displacement, osteoarthritis, sys-
temic arthritis and ankyloses were not included in the 
study [1]. A pilot study had been performed with five 
patients per group and decreasing pain from the base-
line at 1 month visit was 1.25±0.96 in soft and 4.5±2.5 
in hard group. 

The sample size calculated 13 in each group with 
considering the α=0.01, β=0.05 with following formu-
la:
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26 Participants were randomly divided into two groups 
of 13 subjects each based on treatment by soft (Group 
S) or hard (Group H) splints. The sample size was cal-
culated according to pilot study and similar articles 
[14,16,17]. The randomized couple blocks method was 
used to divide the patients into the two groups.  

Splint properties and use

Alginate impression making performed from maxilla 
and mandible arches. Polyurethane was used to fab-
ricate the soft splints (Durasoft® pd, Scheu-Dental, 
GmbH, Germany) and hard polycarbonate (Imprelon 
‘S’ , Scheu-Dental, GmbH, Germany) was used to man-
ufacture the hard splints. Fabricated splints were 2-4 
mm thick and were adapted to maxillary arch. The pa-
tients were instructed to  use splint (both type) during  
sleep time. Patients were not aware of the splint type 
they received, because of the similarity of soft and hard 
splints. The only individual aware of the type of splint 
used in each patient’s treatment was the senior author. 
Researchers who gathered pain degree and amount 
of maximum opening and assisted in questionnaire 
completion were not aware of splint type and they just 
signed the records according to patient coding num-
bers, the such that this study was double blinded (pa-
tients and assessors). 

Data collection and analysis

After delivering the splints, the amount of pain was 
measured with a pain ruler using a visual analog scale 
(VAS), and amount of maximum mouth opening (MO) 

was registered. These values constituted each patient’s 
baseline measurements. Follow-up examinations were 
carried out at 3, 6, 9 and 12 weeks in which amount of 
pain and MO were repeatedly measured (Table 1). In-
dependent and dependent t tests were used to compare 
the effects on pain alleviation and MO increase with-
in each splint group and between the two groups. The 
repeated measures ANOVA was used for quantitative 
comparison of the two splint types and for controlling 
the effect of the baseline values and the age of subjects 
on the degree of pain and MO. P values of less than 
0.05 were considered significant. All analyses was per-
formed using SPSS software (SPSS for Windows  Inc. 
Version 22. Chicago, Illinois, IBM Corporation, USA).

Results 

A total of 26 patients (13 in each group) participated 
in the study. Average age in  Group H and S were 29.87
± 7.83 and 33.15± 8.92 years, respectively. According 
to T test average age of two groups revealed no sta-
tistically significant differences (P=0.325). Each group 
contained one man and twelve women. The baseline 
pain value in Group H and S were 6.62+1.71cm and 
6.69± 2.14 cm in contrary. There was no significant dif-
ference between the two groups (P=0.920). The base-
line MO value in Group H and S were 37.92± 6.15 
(mm) and 34.92± 9.15 (mm). There was no signifi-
cant difference between the two groups (P=0.337). The 
baseline records were same in both groups. A repeated 
measurements test using age as an auxiliary variable 
showed no significant difference in amount of pain be-
tween the two groups (P=0.848). The small number of 
male participants in this sample prevented the use of 
sex as a variable. To compare the effect of splint type 
on the degree of pain alleviation at various follow-up 
times, the differences in pain values from the baselines 
were calculated and compared in the two groups. The 
amount of pain relief in comparison to the baseline 
at the 3rd week follow-up was 5.85± 2.73cm in the 
soft splint group and 5.92± 1.97cm in the hard splint 
group. There was no statistically significant difference 
in pain alleviation between the two groups. A coupled 
t test comparing follow-up values with baseline values 
showed similar results in both groups. In Group H and 
S, the degree of pain in the 6th, 9th and 12th weeks was 
significantly reduced in comparison to baseline pain, 
but the reduction level was not significant in the 3rd 
week (Table 2).

MO changes during the follow-up period were 
compared to the baseline MO values in both  groups. A 
coupled t test comparing baseline values with follow-up 
values showed that the amount of MO increased sig-
nificantly in both groups. The repeated measure ANO-
VA showed no significant difference in MO between 
the two groups (Table 3). There was no significant dif-
ference between hard and soft splints in pain relieving: 
P=0.848 and maximum opening: P=0.622 (Table 4).
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TMD Patients referred to 
Prosthodontics department

13 patients received 
Soft splints

13 patients received 
Hard splints

Masticatory muscle pain and 
maximum mouth opening 

were measured at

Delivery time

3rd  week

6th  week

9th  week

12th  week

26 patients with 
clenching  met inclusion 

criteria

Table 1. Trial profile of comparison between soft and hard splints.

2
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Time (week) Hard Splint Soft Splint

Mean Pain level (cm)± 

Standard deviation

P value of comparison to 

base line

Mean Pain level (cm)± 

Standard deviation

P value of comparison to 

base line

Base line 6.62±1.71 ---- 6.69±2.14 ----

3rd  week 5.92 ±1.97 0.168 5.85±2.73 0.076

6th week 4.77±1.64 <0.001 4.92±2.69 0.007

9th week 4 ±1.47 <0.001 4±2.51 0.001

12th week 3.62±1.55 <0.001 3±2.61 <0.001

Table 2. The comparison of the pain level in different periods in hard and soft splint groups.

Time (week) Hard Splint Soft Splint

Mean MIO (mm) ± 

Standard deviation

P value of comparison to 

base line

Mean MIO (mm) ± 

Standard deviation

P value of comparison to 

base line

Base line 37.92±6.15 ---- 34.92±9.15 ----

3rd  week 39.92±6.95 0.036 38.77±7.46 0.008

6th week 40.92±6.82 0.002 39.15±7.77 0.025

9th week 42.23±6.58 <0.001 40.85±6.59 0.003

12th week 42.62±6.18 <0.001 41.69±6.34 0.003

Table 3. The comparison of the MOI in different periods in hard and soft splint groups.

Time (week) Groups Mean Pain level 

decrease (cm)±Stan-

dard deviation

P value of compari-

son between groups

Mean MIO increase 

(mm)±Standard 

deviation

P value of compari-

son between groups

3rd  week Hard Splint 0.69±1.70 0.813 2±3.05 0.222

Soft Splint 0.84±1.57 3.84±4.33

6th  week Hard Splint 1.84± 0.98 0.901 3±2.64 0.502

Soft Splint 1.76±1.96 4.23±5.94

9th week Hard Splint 2.61 ±1.04 0.909 4.30±3.03 0.388

Soft Splint 2.69±2.17 5.92±5.89

12th week Hard Splint 3±0.91 0.378 4.69±2.95 0.301

Soft Splint 3.69±2.62 6.76±6.44

Table 4. The comparison of the pain level decrease and MIO increase in different periods between hard and soft splint 
groups.

Discussion
In present study, the null hypothesis is accepted 

that both soft and hard splints improved TMJ symp-
toms and there were no significant difference between 
them. Hick [11] has concluded that the soft splint was 
not intended to replace hard splint therapy. He argues 
that the soft splint can be used for patients with less 
severe problems, those who are in immediate need of 
a splint, and as a night guard for patients wearing a 
hard splint during the day. No description of meth-
odology or evaluation process were presented in this 
study. Okesons study [18] comparing the effect of soft 

and hard splints on bruxism demonstrated that hard 
splints significantly decreased muscle activity, while 
soft splints actually increased muscle activity in most 
instances. These findings are in contrary to the results 
we obtained in this study. The study, however, was 
limited by the short duration of the treatment (seven 
nights). Also, the different methodology of this study 
with ours makes comparison difficult. In Okeson’s 
study, patients had weared a hard splint for seven days, 
then muscle activity was registered. They had a rest pe-
riod of five days, after which muscle activity was again 
registered. Then, they had weared a soft splint for sev-
en days, muscle activity was registered, and the results 
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were compared. The researchers were not blinded to 
splint type. In assessing the effect of the splint types on 
bruxism, they found that the soft splint may increase 
eccentric activities, because of tooth wear and eccentric 
parafunctional activity. In another study, Pettingill et 
al [12]compared the efficacy of hard and soft splints to 
treat temporomandibular disorders. Their results sug-
gested that soft and hard splints similarly reduced mas-
ticatory muscle pain, which confirm the results of the 
present study. Comparison between studies is difficult, 
however, since types of temporomandibular disorder 
are not same in all patients.

Another study [19] compared the immediate effects 
of hard and soft splints on the activity of the masseter 
and anterior temporalis muscles, demonstrating that 
the use of hard splints decreased the electromyographic 
activity of the muscles. The use of soft splints, however, 
led to a slight increase in the activity of both muscles, 
particularly the masseter, because of the convenience 
of inducing bite force on the soft material. The limita-
tions of this study include the short treatment duration 
and lack of evaluation of long-term effects. Also, each 
patient was treated first with a hard splint and then 
with a soft splint, and thus it is possible that the effect 
of the hard splint influenced the effect of the soft splint.
Cruz-Reyes et al [16] assessed the influence of hard 
stabilization and soft splints on electromyographic 
(EMG) pattern in bruxer patients. In their study, EMG 
was used as an indicator of masseter and temporalis 
activity before and after the treatment. Patients used 
the splints 24 hours for 46-60 days. According to their 
findings, hard stabilization splints resulted in neuro-
muscular recovery in comparison to soft splints and 
were preferred. 

Meshramkar et al [17] evaluated the effect of hard 
and soft splints for Management of Myofascial Pain 
with a 90 days follow up. Their results showed both 
types were effective and subjective and objective signs 
were reduced but, hard splints were more efficient. 
Seifeldin and Elhayes [20] compared soft and hard 
splints in treatment of myofacial pain dysfunction 
(MPD) or internal derangement (ID) of TMJ with re-
ciprocal clicking in a 4 months follow up. Patients had 
visited monthly and pain, muscle tenderness, clicking 
and mouth opening were evaluated. Based on the find-
ings, both types of splints improved the TMJ parameter 
but the soft splints were more effective after 4 months.  
Amin et al [14] evaluated the clinical performance of 
hard, soft and liquid oral splints in management of 
myofascial pain. They monitored patients for 1 week, 
1, 2, and 3 months and found that all types of splints 

are effective in decrease of pain. However, hard splints 
were relieved the pain in shorter time period, then liq-
uid and finally soft splints. Algabri et al [21] in a me-
ta-analysis review compared the efficacy of hard and 
soft splints in reduction of pain and muscle tenderness 
in a time period of 3 months. Based on the inclusion 
criteria, three studies were evaluated and reveled no 
significant difference between soft and hard splints in 
terms of relief of pain and muscle activity. 

Conflict could be observed in different studies. It 
is noteworthy that splint therapy is a treatment that 
requires patient cooperation to achieve its goal and 
it can be a reason of different result. In this study, it 
was supposed that the patients used the splint as in-
structed; disuse or irregular use of the splint may have 
influenced the treatment results. While patients were 
fully informed about irregular splint use and its conse-
quences, this assumption forms one limitation of this 
study.

Finally, given the lack of significant difference in 
the effects of soft and hard splints on clenching thera-
py, and since the use of a soft splint is more convenient 
for patients because of its flexibility, this article authors 
recommend the use of soft splints. This is also the 
case because a soft splint does not require adjustment, 
avoiding the possibility of exacerbation by a dentist’s 
incorrect adjustment. Moreover, to achieve the aim of 
splint therapy, patient cooperation is necessary; there-
fore, patients should be fully educated before treatment 
and be aware of complications caused by disuse or im-
proper use.

Conclusion 

Based on this study and by considering of its limita-
tion can be concluded: Splint therapy causes significant 
decrease in pain and increase in mouth opening. There 
were no significant differences between the hard and 
soft  splints. 
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