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ABSTRACT

Objective: To compare the effects of brochure and video-based home exercise program on pain, range of motion, kinesiophobia, quality of life, disability, and
depression level in individuals with neck pain due to cervical disc herniation.

Methods: Eighty-two patients diagnosed with cervical disc herniation by the physician were included in the study. The patients were divided into 2 groups of 41
people each. Brochure home exercise was given to group 1 and home exercise program with video was given to group 2. A total of 20 sessions of superficial heat,
transcutaneous electrical nerve stimulation, and therapeutic ultrasound were applied to both groups 5 days a week for 4 weeks. Pain severity, range of motion,
quality of life, kinesiophobia level, and disability and depression level were evaluated by Visual Analog Scale, universal goniometer, Health-Related Quality of Life
Scale, Tampa Kinesiophobia Scale, Neck Pain and Disability Scale, Beck Depression inventory, respectively. Patients were evaluated before and after treatment.
Results: In groups 1 and 2, positive changes were observed in pain intensity, range of motion, quality of life, kinesiophobia level, and disability and depression
score after treatment (P < .05). When the difference between the groups was evaluated, a significant difference was observed in favor of group 2 in all parameters
except the depression score (P < .05).

Conclusion: As a result of this study, it was found that home exercise was more effective on pain, range of motion, kinesiophobia, quality of life, and disability levels
when video-based audio and visual exercises were given to individuals with cervical disc herniation.
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Introduction

Neck pain is the most common condition in individuals. Clinical studies show that 70%-90% of individuals encounter this problem at least once in
their lives.” Congenital vertebral disorders, postural problems, muscle spasms in both cervical and scapulothoracic regions, cervical disc hernia-
tion (CDH), spinal stenosis, and osteoarthritis are among the most important causes of neck pain.? Cervical disc herniation, which is considered
among the most important causes of neck pain, occurs when the cervical region is exposed to overload with intervertebral disc disorders, in which
heredity is also effective along with extrinsic and intrinsic reasons. Depending on the distribution of CDH, it may present with various signs and
symptoms along with pain and neurological disorders.>*

Literature shows that when dealing with problems related to the cervical region, a multifaceted approach has been used such as medical treat-
ments, methods to protect the cervical region, methods to reduce pain, and exercise therapy.®® Exercise therapy programs are prepared to solve
muscle weakness, decrease in endurance level, hypomobility, hypermobility, proprioception, and posture disorders one by one or to solve some
of these problems together. Although there are reviews investigating the effectiveness of electrotherapy applications in addition to exercise pro-
grams, they emphasize the need for more quality studies.*'
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Home exercise programs are widely used in patients with chronic neck
pain, but the available evidence varies for their impact on outcome
measures of pain, disability, and quality of life. Some studies argue
that this is due to the difference in the design of home exercise pro-
grams.™ In addition to the designs of the home exercise program, the
material explaining the program is also important. In our study, we
gave spinal exercises for the scapulothoracic region along with the
exercises for the cervical region to our patients in the form of bro-
chures and a home exercise program with video.

The aim of our study is to compare the effects of brochure and home
exercise program with video on pain, range of motion (ROM), kine-
siophobia, quality of life, and disability and depression levels in indi-
viduals with neck pain due to CDH. The hypothesis of our study is that
the home exercise program with video will be more effective on pain,
ROM, kinesiophobia, quality of life, and disability and depression lev-
els than brochure home exercise program in neck pain due to cervical
disc herniation.

Methods

This study was planned as a prospective, randomized clinical trial to com-
pare the effects of home exercise programs with video and brochure on
pain, ROM, kinesiophobia, quality of life, and disability and depression
levels in patients with neck pain related to CDH. We conducted our study
in the physical medicine and rehabilitation department of Sefa hospital
between September and December 2019. Permission was obtained from
the chief physician of Special Sefa hospital for the sample of the study.
Included in the study were individuals aged between 18 and 65 who were
literate, had pain in the cervical region, were diagnosed with cervical disc
herniation by a radiologist, volunteered to be in the study, and were
able to access video exercises. The exclusion criteria were patients who
were illiterate, had a sensory impairment, hysteria, cardiac pacemaker,
severe hypertension or hypotension, pulmonary embolism risk, psoriasis
or similar diagnoses, pregnant or epileptic, unsuitable for electrotherapy
treatment due to these reasons, diagnosed as having cancer, spinal steno-
sis, or inflammatory rheumatologic disease, and those with a history of
cervical surgery or myelopathy due to cervical disc herniation.

The patients were randomized to 1 of 2 intervention groups using
“Research Randomizer,” an online randomization web service (https://
www.randomizer.org/). We determined the groups of the subjects
based on the numbers determined by the program and the order in
which the subjects came to the clinic."

Ethical approval for this study was obtained from the Human Research
Ethics Committee of Istanbul Aydin University (Ethics committee Date:
September 19, 2019, no: 2019/163). During the first examination, we
informed the individuals participating in the study about the purpose
of the study, the duration of the study, the applications within the
scope of the study, and the problems that may be encountered during
the study. All individuals included in the study approved their partici-
pation in the study with the “Informed Voluntary Consent Form.” We
conducted the research in accordance with the “Helsinki Declaration.”

Data Collection Tools

The personal information (name, surname, profession, gender, and
mobile phone number), clinical status, and level (age, trauma history,
disease history, and medications used) of the individuals participat-
ing in the study were obtained using the “patient evaluation form.”
In addition, the pain severity, muscle strength, ROM, quality of life,
kinesiophobia level, depression level, neck pain and disability level,
and physical fitness levels of individuals were evaluated before and
after 8 weeks of treatment.

Azhoy et al. Home Exercise Program Given in Different Ways

Visual Analog Scale (VAS): Visual Analog Scale was used for the assess-
ment of pain. Pain intensity was evaluated separately before and after
treatment at night, during activity, and at rest. After explaining to the
patients that 0 denotes “no pain” and 10 denotes “unbearable pain,”
we asked them to mark their current pain level on a horizontal 10 cm
line segment from 0 to 10. Then, we measured the distance from the
left end with a tape measure and recorded it.”

Evaluation of ROM: A baseline brand plastic goniometer which is cost-
effective, easily accessible, and practical to use was used." Cervical
flexion, extension, and rotation ROM were evaluated before and after
the treatment.

In order to evaluate the quality of life, we asked the individuals par-
ticipating in our study to fill out the Health-Related Quality of Life
scale consisting of 4 questions. This scale, which was developed by
Cavlak et al'®, reflects the general health level of individuals, changes
in their mental and physical status within 30 days, and their absence
from activities and daily tasks.

In order to determine the kinesiophobia levels of the individuals partici-
pating in our research, the “Tampa Kinesiophobia Scale” which is adapted
to Turkish by Yilmaz et al'® was applied. It consists of 17 questions directed
to the individual to measure the fear of movement and injury.

The Beck Depression Inventory was used, which consists of 21 ques-
tions and validated in Turkish by Hisli, to determine the depression
status of the individuals participating in our study. According to the
resulting score, individuals were classified as having minimal depres-
sion with 0-9 points, mild depression with 10-16 points, moder-
ate depression with 17-29 points, and severe depression with 30-63
points."”

The “Neck Pain and Disability Scale” developed by Bicer et al'® was
used to determine the neck pain and disability status of the partici-
pants. This scale includes 20 questions in total about the severity of
neck pain, the relationship of pain to occupation, life, entertain-
ment, social, functional, and emotional situations. Each question is
scored between 0 and 5. A high score indicates severe disability of the
individual."

Applied Treatments

Forty-one individuals in the first group were treated with electrophysi-
cal agents+brochure home exercise and 41 individuals included in
the second group were treated with electrophysical agents+home
exercise with video. Evaluations were made before the treatment
program started and after a total of 8 weeks of exercise therapy. The
patients were included in a total of 8 weeks of home exercise programs
from the first day of treatment, together with 20 sessions of transcu-
taneous electrical nerve stimulation (TENS), ultrasound (US), and hot
pack therapy 5 days a week for 4 weeks.

Applications of Electrophysical Agents

Individuals in all study groups were treated with infrared, TENS, and
therapeutic US as superficial heat agents for a total of 20 sessions in
4 weeks, 5 days a week, and 1 daily session. Applications were made
when the individuals participating in our study were in the prone
position and their neck was in the neutral position. Superficial heat
infrared was applied to the tissue from a distance of 50 cm for 20
minutes. Due to its pain-relieving properties and tolerability, conven-
tional TENS was applied to the paravertebral area of the individuals
with a Chattanooga branded combined electrotherapy device, with a
total of 4 electrodes, 2 on each side of the neck, for 20 minutes. The
current intensity was increased until the phenomenon was felt. When
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the current sensation began to decrease in the following periods of the
application, the current intensity was increased a little more and the
application was continued. Therapeutic US was applied to the cervical
region with a Chattanooga branded ultrasound device at a treatment
dosage of 3 MHz, 1 W/cm?, for 5 minutes in continuous mode. Gel was
used as an intermediate.

Home Exercises

Posture correction training, cervical stabilization exercises, scapulo-
thoracic strengthening exercises, and proprioception exercises were
delivered on printed brochures to the subjects included in group 1
among the individuals participating in our study. We provided them
to the group 2 subjects as a video via the mobile application. The indi-
viduals were given their exercises after the initial evaluations were
made, their groups were determined, and subsequently, they started
electrophysical agent treatment. We asked the patients to spend a total
of 30 minutes, 5 minutes for postural smoothness training, 10 min-
utes for cervical stabilization exercises, 10 minutes for scapulothoracic
strengthening exercises, and 5 minutes for proprioception exercises,
once a day for 8 weeks. We also asked them to do 10 repetitions of
each exercise within these given times.

Posture correction training: Neutral spine was described, and they
were asked to wait 10 seconds in this position while standing in front
of the mirror. Neutral positions of the spine were taught by written
command or video (Figure 1)."

Cervical stabilization exercises: Exercises were given for the deep neck
flexor muscles which were done in prone position, crawling position,
with the ball, and on the ball. Dynamic cervical stabilization exer-
cises were also given with the 4-way Thera-Band®. The color of the
elastic exercise hand was chosen and given to the patients in accor-
dance with the 1-repetition maximum (1RM) evaluation of the patient
done before the treatment (Figure 2). We adjusted the weights of free
sandbags individually and measured the number of repetitions they
could lift against gravity in the supine position. Using the Holten dia-
gram, we calculated the kilogram value corresponding to 20%-40% of
TRM. The elastic band was selected corresponding to the elastic band
strength table with the determined kilogram value.® We proceeded
with the exercise by calculating the 1RM value of the deep neck flexor
muscle again in the fourth week and changing the color of the exercise
band accordingly.

Scapula strengthening exercises: Thera-Band® exercises are given for
the supraspinatus, teres minor, middle, and lower trapezius muscles
(Figure 3).57

Figure 1. Posture correction training.

Proprioception exercises: The patients were given eye tracking, eye/
head coordination, and proprioception exercises (Figure 4).2'

We handed over the exercise program brochures to the home exercise
group with brochures. For the home exercise group with video, we
turned all exercises into videos containing audio and visual stimuli
and conveyed them to the patients via WhatsApp, a mobile applica-
tion. We tracked whether all patients did the exercises on a daily basis
via WhatsApp. We informed them that patients who do not exercise
regularly for 3 consecutive days will be excluded from the study.

Statistical Analysis

The sample size of the study was calculated with the G*power (Ver.
3.1.9.2, Axel Buchner, Universitat Kiel, Germany, http://www.gpower.
hhu.de/). T-test was used to compare the exercise group with bro-
chures and the exercise group with brochures and determined the
sample number of each group as 41 with 80% power and 0.56 effect
size. The significance level was taken as 0.05.2 In order to reach the
required sample size, we included a total of 100 patients in the study.

The data were obtained in our research with Statistical Package for
the Social Sciences (IBM SPSS Corp., Armonk, NY, USA) software version
20.0. The data on the demographic and clinical characteristics of the
participants were compared with the “chi-square test.” The numerical
data with “Kolmogorov—Smirnov” were tested to see whether they con-
formed to the normal distribution. Since all the data conformed to the
normal distribution, “paired sample t-test” was used to determine the
differences within the groups and “independent sample t-test” to ana-
lyze the difference between the research groups. Our statistical data
were interpreted at the P < .05 significance level.

In our study, the effect size (ES) of within-group changes of groups was
calculated using the formula: the difference between assessments/
standard deviation of the first assessment. Numerical values of the ES
were defined as “small” between 0.20 and 0.50, “medium” between
0.51 and 0.80, and “large” for 0.81 and above.?

Results

A total of 100 patients were included in our study. A total of 9 people
left our study from the home exercise group with brochures (group 1),
including 4 people who could not attend treatment regularly, and 5
people who refused to participate in the study after the first evalua-
tions. A total of 9 people left the study from the home exercise group
with video (group 2), including 3 people who could not come to the
treatment regularly and 6 people who refused to participate in the
study after the first evaluations. Our research was completed with 82
people, with 41 people in each group.

While the mean age of the individuals participating in our study was
44.80 + 13.04 in group 1, it was 41.24 + 13.86 in group 2. Table 1
shows the clinical and demographic characteristics of the individuals
participating in our study.

Table 2 gives the intergroup and in-group VAS values of individuals.
While there was an improvement in VAS values in both groups in in-
group comparisons (P < .05), we found a statistically significant differ-
ence in VAS values of the exercise group with video compared to the
home exercise group with brochure in the intergroup comparison (P
< .05). When we looked at the joint mobility of the individuals partici-
pating in our study, we found that there was a statistically significant
increase in the home exercise group with video compared to the home
exercise group with brochure (P < .05). Table 3 shows the joint mobhil-
ity of the individuals participating in our study. In addition, we found
that the ES on pain and ROM was high in both groups. When we look
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Figure 3. Scapula strengthening exercises.
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Figure 4. Proprioception exercises.
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— Table 1. Comparison of Clinical and Demographic Characteristics of the Cases
Group 1 (n=41) Group 2 (n=41) P
Age (years)' 44.80 +13.04 41.24 +13.86 .235%
BMI (kg/m?)!
Pain duration (days)’ 31.11 + 40.41 13.23 + 21.02 01*
Sext Male 10 (24.4%) 17 (41.5%) 567%%
Female 31 (75.6%) 24 (58.5%)
Occupation* Desk worker 3(7.3%) 5 (12.2%) 125%*
Active/standing worker 9 (22%) 22 (53.7%)
Housewife 20 (48.8%) 11 (26.8%)
Retired 9 (22%) 3(7.3%)
VAS-rest 552 +2.17 6.1 +2.24 23
VAS-activity 523 +222 6.13 +1.92 .08
VAS-night 4.84 +2.81 5.40 + 2.05 .30

Group 1, home exercise group with brochure; group 2, home exercise group with video.
‘Mean =+ standard deviation; *n (%); *independent sample T-test; “Chi-square test.

Table 2. Comparison of In-Group and Between-Group VAS Values of the Cases

In-Group Change

Pre-treatment Mean + SD  Post-treatment Mean + SD P Mean + SD Effect Size P
VAS-rest Group 1 5.52 +2.17 299 +1.63 .001* 252 +1.23 1.15 .007%**
Group 2 6.1+ 224 1.79 £ 1.21 .001* 4.31+1.83 1.92
VAS-night Group 1 4.84 +2.81 2.68 +£1.93 .001* 216 +1.34 0.76 .001%*
Group 2 5.40 + 2.05 1.46 +1.02 .001* 3.95 + 1.49 1.92
VAS-activity Group 1 523 +2.22 2.76 + 1.60 .001* 257 +1.11 1.24 .007%**
Group 2 6.13 +1.92 1.74 £ 1.10 .001* 4.38 +1.88 2.28

Group 1, home exercise group with brochure; group 2, home exercise group with video.
VAS, Visual Analog Scale.
*Paired sample T-test; “independent sample T-test.

at the quality of life values, kinesiophobia levels, and neck disability Discussion
indicator scores of the individuals participating in our research, we o ) )
found that there was a statistically greater improvement in the home ~ Results of our research show that pain, kinesiophobia, quality of

exercise group with video compared to the home exercise group with “f‘i physical ?CtiVitY’ and depression levels of bOth the ho‘me exer-
brochure (P < .05) and Table 4 shows the values within and between Cis€ group W'Fh brochure and the home exercise group with .V|d.e.o
groups. While we found the ES on quality of life and disability in group improved positively. However, these improvements were more signifi-

1 to be moderate, we found it to be high in group 2 (Table 4). cant in the home exercise group with video.
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Table 3. Comparison of Joint Mobility of the Subjects Within and Between Groups

In-Group Change

Pre-treatment Mean + SD Post-treatment Mean + SD P Mean + SD Effect Size P
Flexion Group 1 18.95 + 9.04 27.44 +8.32 .001* 8.48 +4.57 0.93 .0071%*
Group 2 19.46 + 8.40 37.56 + 8.87 .001* 18.09 + 8.65 215
Extension Group 1 16.88 + 7.54 26.1 +7.41 .001* 9.21 +4.21 1.22 .001%**
Group 2 18.73 +8.32 37.32 + 6.46 .001* 18.58 + 6.54 223
Rotation Group 1 1710+ 7.14 26.8 +7.53 .001* 9.7 +4.23 13 .001%**
Group 2 17.93 +8.48 39.95 +12.51 .001* 22.02+99 2.59

Group 1, home exercise group with brochure; group 2, home exercise group with video.

*Paired sample T-test; “independent sample T-test.

Table 4. Comparison of the Subjects’ Quality Of Life, Kinesiophobia Level, Depression Level, and Neck Disability Indicator Values Within and Between Groups

Paired Sample  In-Group Change

Pre-treatment Mean + SD  Post-treatment Mean + SD T-test Mean + SD Effect Size P
Quality of life Group 1 43.76 + 23.01 29.46 + 18.72 0.001 14.29 + 8.26 0.62 .001
Group 2 4371 +18.72 21.73 +12.88 0.001 21.97 +9.76 117
Kinesiophobia level Group 1 42.71 + 6.68 35.05 + 5.83 0.001 7.65 +3.11 1.14 .001
Group 2 41.56 + 4.71 27.8 £4.55 0.001 13.75 + 4.87 2.92
Depression level Group 1 244 +0.97 1.9 +0.88 0.001 0.53 +0.55 0.55 381
Group 2 2.02 +0.96 1.37 +£0.48 0.001 0.65 +0.69 0.67
Neck disability indicator Group 1 3.15 + 1.06 251 +1 0.001 0.63 + 0.58 0.6 .001
Group 2 2.78 +0.75 1.73 +0.54 0.001 1.04 +0.54 1.4

Group 1, home exercise group with brochure; group 2, home exercise group with video.

*Paired sample T-test; “independent sample T-test.

There are studies in the literature showing that stabilization exercises
become effective by activating deep cervical muscle groups in the
treatment of patients with neck pain due to CDH."?'2* While increas-
ing the strength and endurance of the neck muscles was reported as
the most important component of the treatment in individuals with
neck pain in the Philadelphia Panel,?> Falla emphasized the impor-
tance of maintaining proper posture in the thoracic and scapular parts
as well as the neck in individuals with neck pain.?® Studies have also
stated that individuals with neck pain due to CDH should be given
exercises aimed at the scapula and its surroundings.®” Borisut et al*’
also reported that although there are many studies showing the effec-
tiveness of strengthening and craniocervical flexion exercises for cervi-
cal neck pain, studies are insufficient to determine which one is more
effective. For this reason, our exercise program includes both neck
strengthening and scapulothoracic region.

Bronfort et al?® investigated the clinical question of whether spinal
manipulation, medication, or home exercise program is more effec-
tive in acute and subacute neck pain in their study but did not find any
difference between spinal manipulation and home exercise program,
even though they showed that spinal manipulation was better than
medication. There are models based on home exercise programs in
the treatment of neck pain in the literature." However, while there is
no clear information about the content of the home exercise program,
the information on which material should be used is insufficient.
Although Emmerson et al® reported in their systematic review article
that home exercise programs with the use of multimedia increased
patient compliance, there was no difference when comparing the out-
come measures. On the other hand, Emmerson et al*® showed in their
study that video-based home exercise programs are cheaper and less
time-consuming than brochure-style delivery. Although the 8-week
exercise program for the cervical region and around the scapula pro-
vided significant reductions in pain intensity at rest, during activity,
and at night in both study groups in our study, the ES of the home
exercise group with video was higher than the home exercise program
with the brochure. We think that verbal and visual expression (video)

explaining the movement is more effective than written expression
(brochure) in understanding the exercises.

Falla et al*' found a decrease in the neck disability of individuals after
cervical stabilization exercises performed in the clinic for 8 weeks.
Another clinical study showed that after 6 weeks of exercise and elec-
trotherapy combined program, the TENS group had more significant
reductions in the level of neck disability compared to the infrared
study group.®? In our clinical study, a significant decrease occurred in
the level of neck disability in both study groups with infrared +trans-
cutaneous electrical stimulation+hot pack applications for 4 weeks
and a home exercise program for 8 weeks. Our examinations of dif-
ferent clinical studies concluded that the exercise programs given for
neck pain due to CDH caused positive changes in the quality of life of
individuals.*** A study compared strengthening and stretching exer-
cises combined program to only stretching exercises, and it resulted
that both practices were effective on the quality of life.® When a yoga
program and an exercise program including self-care were compared,
a 9-week yoga program was reported to be more effective on quality
of life.3* While the quality of life of both our groups improved with
home exercise in our study, all individuals who participated in the
home exercise group with video showed positive improvements with
a high effect size.

The strength of our study lies in the evaluation of our patients’ psy-
chological state that may affect their neck pain, disability levels, and
compliance with the home exercise program. But our study also has
some limitations. To mention these, the subjects included in the study
were not differentiated according to CDH levels, the mean values of
pain duration were different in the study groups due to randomiza-
tion. Since the exercise program covered a period of 8 weeks, it lacks
long-term results.

Results of our research indicate that the exercises to be given in the
treatment of neck pain due to CDH should include both the cervical
and scapular regions and that it would be more effective to give the
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home exercise program with a video containing audio and visual stim-
uli. As a result, the effect size of the home exercise program with video
was found to be higher than the home exercise group with brochure
on pain, kinesiophobia, disability, quality of life, and depression, espe-
cially because it included visual and auditory stimuli.
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