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ABSTRACT

Background: Neck pain is the fourth
leading cause of disability, with an annual
prevalence rate exceeding 30%. Nearly 50%
of individuals will continue to experience
pain or it often occurs to some degree. This
study aimed to analyze the magnitude of the
effect of using a cervical collar on reducing
the degree of pain in neck pain patients
compared to manual therapy (exercises).

Subjects and Method: This research is a
systematic review and meta-analysis carried
out by following the PRISM diagram flow.
The process of searching for articles through
a journal database that includes: PubMed,
Google Scholar and Science Direct by
selecting articles published in 2000-2020.
The keywords used include: “cervical collar”
OR “neck collar” OR “soft collar” OR “hard
collar” AND “neck pain” AND “cervical pain”
AND “cervical radiculopathy” AND “cervical
syndrome” AND “randomized controlled
trial”. The inclusion criteria were full paper
articles with a randomized controlled trial
study design, articles using English and Indo-
nesian, and bivariate analysis with adjusted
odds ratio. Articles that meet the require-
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ments are analyzed using the Revman 5.3
application.

Results: A total of 6 articles were reviewed in
this study with a randomized controlled trial
study design. Meta-analysis of 6 randomized
controlled trial (RCT) studies showed that there
was no difference in effectiveness in using
cervical collars compared to manual therapy
(exercises) in reducing neck pain (ES = 0.04;
95% CI -0.31t0 0.39; p = 0.083).

Conclusion: This meta-analysis concluded
that there was no difference in effectiveness
between the use of cervical collars and
manual therapy (exercises) in reducing the
degree of pain in neck pain.
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BACKGROUND

Neck pain is pain that is felt to appear in
the superior area bounded by the superior
nuchal line, laterally by the lateral margin
of the neck, and inferior by an imaginary
transverse line through the Ti1 spinous
process (Bogduk, 2011). WHO states that
neck pain is the fourth leading cause of
disability, with an annual prevalence rate
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exceeding 30%. Most episodes of acute
neck pain will go away with or without
treatment, but nearly 50% of individuals
will continue to experience pain or it often
occurs to some degree. In general, the
prevalence rate of the United States
population, 50—70% will experience neck
pain at least once a lifetime, as many as one
third affected every year, and about 10%
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suffer neck pain at some point (Muzin et al,
2007). Neck pain has been associated with
poor posture, anxiety and depression, neck
strain, work-related injuries, or sports
injuries.

The cervical collar is an important
orthosis (orthosis) tool and is one of the
most popular treatments. A cervical collar
is a tool frequently used by physicians and
paramedics to stabilize a patient's head and
neck to prevent damage to the spine and
soft tissue in the neck immediately after a
traumatic injury, and then to prevent
further damage and improve healing during
the days and weeks following the injury.
Several studies have shown that the use of
cervical collars of various types and designs
can have an effect on reducing the degree of
pain in neck pain patients. This is what
underlies the author to conduct a syste-
matic review and meta-analysis involving
orthotic treatment with the use of a cervical
collar to reduce pain in neck pain patients.

SUBJECTS AND METHOD

1. Study Design

This was a meta-analysis research. Article
searches were conducted for one month
systematically and comprehensively
through databases including: PubMed,
Google Scholar and Science Direct. Key-
words used: "cervical collar" OR '"neck
collar" OR "soft collar" OR "hard collar"
AND "neck pain" AND "cervical pain" AND
"cervical radiculopathy" AND "cervical syn-
drome" AND "randomized controlled trial".
2. Inclusion Criteria

The author developed the inclusion criteria,
namely a full paper article with a
randomized controlled trial (RCT). The
intervention given was the use of a cervical
collar with manual comparison therapy
(exercises). The research subjects were neck
pain patients of all ages. The study outcome
was pain reduction. Articles are those
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whose research is conducted all over the
world.

3. Exclusion Criteria

The exclusion criteria in this study were
articles published in languages other than
English and Indonesian. The articles are
those published under 2000. Observational
articles and quasi experiment. The article is
not in full text.

4. Operational Definition of Variables
The search for articles was carried out by
considering the eligibility criteria defined
using the PICO model. The population in
the study was patients with neck pain of all
ages with intervention using a cervical
collar comparison, which was given manual
therapy (exercises). Outcome was a
decrease in the degree of neck pain.

Pain is an unpleasant sensory and
emotional experience due to damage to the
tissue, either actual or potential or
represented in the form of the damage
itself. Pain is measured in various size
scales, one of which is by using the VAS.

Cervical collar is a type of orthosis
that is used for satabilization, immobiliza-
tion, compensation, and relief of cervical
deformities. This orthosis is made with a
sponge and plastic material, which aims to
provide support and immobilization in the
cervical area.

Exercises are movement techniques
that are performed to stretch muscles and
tendons, which aim to stretch, flex or
increase the flexibility of muscles that are
considered problematic so as to reduce the
restrictions or tension caused by pain.

5. Data Analysis

Articles were identified using the PRISMA
diagram, and analyzed using the Review
Manager 5.3 application by calculating the
effect size and heterogeneity to determine
which research models were combined to
form the final meta-analysis result.

113



Syafi’ie et al./ The Effect of the Use of Cervical Collar on the Reduction of Neck Pain

RESULTS meta-analysis analyzes 6 primary studies

The process of reviewing articles can be conducted in the Continent of Europe.
seen in Figure 1. PRISMA diagram This

Articles identified
through database
(n=1138)

Removing duplicate data (n= 675)

\4

Article issued (n= 620)

Irrelevant titles= 382

Notan observational study =228
Articles not in English and Indonesian

A 4
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v
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Complete and Fullfiled Full articles that are judged to be

Articles (n= 75) ineligible for reasons (n= 60)
Comparison was not Manual teraphy
(exercises)= 51

\ 4
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in sistematic review
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in sistematic review
and meta-analysis (n= 6)

Figure 1. PRISMA diagram

The study quality assessment was Center for Evidence Based Management
carried out quantitatively. This study was (CEBMa) and the cross sectional Center for
conducted using an assessment of the Evidence Based Management (CEBMa) in
quality of research studies for the design of 2014.

the Randomized controlled Trial (RCT)
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Table 1. Assessment of the quality of the randomized controlled trial study

Pri Stud Criteria
rimary Study 1 2 3 4 5 6 7 8 9 10 11 12 Total
Kujiper et al. (2009) 1 1 1 1 1 1 1 1 1 1 0] 1 11
Persson et al. (2001) 1 1 1 1 1 1 1 1 1 1 o) 1 11
Schnabel et al. (2004). 1 1 1 1 1 1 1 1 1 1 O 1 11
Bonk et al. (2000). 1 1 1 1 1 i 1 1 1 1 o) 1 11
Rosenfeldetal. (2003) 1 1 1 1 1 1 1 1 1 1 O 1 11
Vassiliouet al. (2003) 1 1 1 1 1 i 1 1 1 1 o) 1 11
Table 2. Descriptions of primary studies included in the meta-analysis
‘%;1;1;;))1' Country gttelsll(}g)r’l Sample P I C o
Kujiper et Netherlands Randomized Cervical Neck Usinga Perform Reduction
al. (2009) Controlled collar: 69 pain cervical manual in degree of
Trial. Excercises: collar therapy pain
70 treatment
Total: 139 (excercises)
Perssonet Sweden Randomized Cervical Neck Usinga Perform Reduction
al. (2001) Controlled collar: 27 pain cervical manual in degree of
Trial. Excercises: collar therapy pain
27 treatment
Total: 54 (excercises)
Schnabel Germany Randomized Cervical Neck Usinga Perform Reduction
et al. Controlled collar: pain cervical manual in degree of
(2004) Trial. 97 collar therapy pain
Excercises: treatment
103 (excercises)
Total: 200
Bonk et al. Denmark Randomized Cervical Neck Usinga Perform Reduction
(2000) Controlled collar: 50 pain cervical manual in degree of
Trial. Excercises: collar therapy pain
47 treatment
Total: 97 (excercises)
Rosenfeld Sweden Randomized Cervical Neck Usinga Perform Reduction
et al. Controlled collar: 23 pain cervical manual in degree of
(2003) Trial. Excercises: collar therapy pain
21 treatment
Total: 44 (excercises)
Vassiliouet Germany  Randomized Cervical = Neck Usinga  Perform Reduction
al (2006) Controlled collar: 97 pain  cervical manual in degree of
Trial. Excercises: collar therapy pain
103 treatment
Total: 200 (exercises )
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a. Forest plot

cervical collar manual terapi

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Random, 95%Cl IV, Random, 95% Cl
Bonk 2000 183 16 50 194 18 47 166X -0.64 [F1.05 0.2 —

Kuiper 2008 31 282 &9 362 31 70 180X  -0.17 [HO.51, 0.14] —t
Persson 2001 8 11 7 11 17 7 143% .14 [-0.67,0.40] —
Resenfekl 2003 =71 22 B -15 19 1 132X 038 [H0.22,0.87] I
Schnabel 2015 16 215 97 104 181 103 185X  0.28 [0.00,0.58] =
Vassiliou 2006 233 256 97 117 213 103 1RAX  0.49[0.21,0.77) ——
Total (95% CI) 363 371 100.0%  0.04 [-0.31,0.39)

Heterogenelty: Tau® = 0.15; ChE = 25.92, df = 5 (P < 0.0001); P = 1%
Test for overall effect Z = 0.21 (P = 0.83}
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Figure 2. Forest plot of the effect of cervical collar use
to reduce the degree of pain in neck pain.

Forest plot Figure 2 shows that cervical
collar is not different in reducing pain level
in neck pain patients compared to manual
therapy (exercises) with 95% Cl= -0.31-
0.39 and it is not statistically significant as
evidenced by p <0.001. The heterogeneity
of the research data shows I2= 81% so that

symmetrical distribution of the plot. The
plot on the left of the graph has a standard
error between 0.2 and 0.3 and the plot on
the right has a standard error between 0.1
and 0.3.

b. Funnel plot

Figure 3. shows that there is no publication

the distribution of the data is stated to be bias due to the symmetrical plot
heterogeneous (random effect model). distribution.
The funnel plot in Figure 3 shows that
there is no publication bias due to the
c. Funnel Plot
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Figure 3. Funnel plot of the effect of cervical collar use
to reduce the degree of pain in neck pain
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DISCUSSION

This systematic review and meta-analysis
study took the topic of the effect of using
cervical collars on reducing the degree of
pain in neck pain. The factor used as an
independent variable in this study was
using a cervical collar. The outcome which
became the dependent variable in this study
was a decrease in the degree of pain in neck
pain. This study aims to determine the
magnitude of the effect of using a cervical
collar on reducing the degree of pain in
neck pain.

Articles that have been compiled
through database searches are then entered
into Mendeley's program to make identifi-
cation easier. The initial search process
yielded 1138 articles, after the process of
deleting published articles (data from more
than one database), 675 articles were
obtained. A total of 695 articles were
excluded because the title was irrelevant
(n= 382), not full text (n= 7), the article was
not in English (n= 3), the study design was
not an RCT (n= 228). The remaining 75 of
them meet the requirements for further full
text review. Of the 75 full text articles, a
total of 65 articles were excluded because
the comparisons of the studies did not
match the applied criteria (n = 50).

Then obtained 6 articles that meet the
quantitative requirements for a meta-ana-
lysis of the effect of using a cervical collar
on reducing the degree of pain in neck pain
patients.

The quality of 6 articles was selected
using the 2014 CEBMa Critical Assessment
Checklist for case-control and cross-sectio-
nal studies specifically. Primary articles
that have met the requirements are then
analyzed using the Review Manager 5.3
program.

This study related to the effect of the
use of cervical collars on reducing the
degree of pain in neck pain patients con-
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sisted of 6 articles from Europe, 2 studies
from Germany, 2 studies from Sweden, 1
study from Denmark, 1 study from the
Netherlands.

The results of the meta-analysis
process can be seen through the forest flot.
Figure 2 shows that cervical collars did not
differ in reducing the degree of pain in
patients with neck pain compared with
manual therapy (exercises) (p = 0.083).
The heterogeneity of the research data
shows I2 = 81% so that the distribution of
the data is stated to be heterogeneous
(random effect model).

The results of the data analysis are in
line with Ricciardi et al. (2019), which
states that the use of cervical collars in
patients with neck pain can reduce the
degree of pain and however, manual thera-
py protocols (exercises) show better pain
relief. on neck pain. This study is in line
with the research conducted by Thoomas et
al., (2013) which states that both interven-
tions, namely cervical collar and manual
therapy (exercises), can significantly reduce
the degree of pain in neck pain patients.

So it can be concluded that there is no
statistically significant difference in the
effectiveness of using cervical collars com-
pared to manual therapy (exercises) in
reducing neck pain.
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