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Abstract
Epilepsy is a serious and a common neurological condition of which the medical, psychological and social implications are
far-reaching and there is still a paucity of research in the psychology and social issues in epilepsy. The aim of this study
was to examine the effect of progressive relaxation technique in reducing epileptic seizures among adolescents. The study
was carried out on a convenience sample of 28 secondary school students attending the school health insurance center
Beni-Suef city using a quasi-experimental design with pre-post assessment. Data collection tools included an interview
questionnaire for the personal and disease characteristics; stress level was assessed using Cohen's (1994) 10-question tool.
After a pretest, the researchers trained the participants in applying a stress management exercise, and asked them to
practice it at home and to document the frequency and duration of daily practice using a diary for eight weeks. The
post-intervention stress level was assessed using the same tool. The results revealed statistically significant changes in all
ten items of the stress scale, with a median post-pre total difference of -0.3 (p < .001). The number of seizures decreased
from a median of 3/week to one seizure in the last four weeks of follow-up (p < .001). A statistically significant weak
negative correlation was found between the frequency of seizures and the number of progressive relaxation techniques
practiced. The study findings indicate the effectiveness of a simple technique in improving the life of adolescents having
epilepsy. However, the small sample size could not show the correlation between the practice of this relaxation technique
and the frequency of the seizures. A randomized controlled clinical trial is recommended to confirm the findings.
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1 Introduction
Epilepsy is a worldwide problem and a complex neurological disorder that affects nearly fifty million people worldwide
and 75% of the cases begin before adolescence. The incidence and prevalence of epilepsy are higher in developing
countries than in developed ones. However, despite the higher incidence of epilepsy in developing countries, the
prevalence rates are relatively low, probably due to a high mortality of affected people [1]. The direct medical care costs for
epilepsy are estimated between $9.6 billion and $12.5 billion per year in the United States [2].
The etiology of epilepsy has been related to genetic, structural, metabolic or sometimes unknown factors. Among the
structural factors, the most common causes in developing countries are infectious and parasitic diseases - especially
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neurocysticercosis - perinatal brain damage, vascular disease, and head trauma; all are preventable [3]. The condition is
characterized by debilitating seizures contributing to impairments in intellectual and cognitive functioning [4].
In addition to cognitive impairments, many patients with epilepsy experience significant emotional distress [5], and many
view their main handicaps as psychological rather than purely physical. On the other hand, stress has been consistently
identified as one of the most significant seizure precipitants in patients with epilepsy, with nearly two-thirds of patients
reporting it as the single biggest predictor of seizure occurrence [6]. Moreover, self-reported high anxiety has been
associated with a doubling of the risk of seizure the next day compared to self-reported low anxiety scores. These findings
suggest a direct link between epilepsy and perceived emotional distress.
Psychological interventions such as psychotherapy, individual, group or family counseling, progressive relaxation therapy
and cognitive behavior therapy have been used to treat the psychopathology associated with epilepsy [7]. Such
interventions are used in attempts to reduce seizure frequency, improve quality of life (QOL) and avoid adverse effects of
drugs among people with epilepsy. The epilepsy specialist nurse (ESN) role is complex, diverse and multifaceted, with
nurses working with different patient groups in various settings. ESNs are an expert and essential part of a multiDisciplinary team providing clinical and psychosocial information and support for individuals with epilepsy [8].
Despite a long recognized need in the field of the importance of the psychological and social factors in Epilepsy, there is
still a paucity of research in the psychology and social issues of the disease [9]. There is little research on stress and epilepsy,
and none of its effect on cognitive functions such as memory in patients with temporal lobe epilepsy [10]. Trials had
contradictory results, although educational interventions epilepsy showed some reduction of anxiety and improvement of
medication compliance and social competency, but further well designed trials are still needed [11]. Moreover, in a recent
systematic review, Ferro et al. [12] concluded that a limited number and modest quality of the studies are available on
epilepsy in adolescents, and thus future research should focus on exploring the potential role of self-concept in the
development of mental health problems in adolescents with epilepsy.

Aim and hypotheses
The aim of this study was to examine the effect of progressive relaxation technique in reducing epileptic seizures among
adolescents. It was hypothesized that the application of progressive relaxation technique to epileptic adolescents leads to
significant reductions in their level of stress and in the frequency of seizures among them.

2 Subjects and methods
2.1 Research design and setting
A quasi-experimental uncontrolled study design with pre-post assessment was used in this study, which was carried out at
the outpatient clinics of the school health insurance.

2.2 Participants
The study was carried out on a convenience sample of 28 secondary school students attending the school health insurance
center for follow-up of their epilepsy. The sample criteria included an age range 15-18 years, a diagnosis of epilepsy by a
neurologist, having stress as a trigger factor, free from other chronic disorders and being under treatment for more than one
year in the study setting.

2.3 Data collection tools
The researchers designed an interview questionnaire form to collect participant's personal (age, gender) as well as disease
characteristics as the type of epilepsy, underlying cause, investigations, treatment, frequency, duration, and intensity of
Published by Sciedu Press
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epileptic seizures, etc. based on the tool of MetLife Insurance Limited [13]. The stress level was assessed using Cohen's [14],
10-question tool about students’ feelings and thoughts during the last month. It included questions such as "how often have
you been upset," "ability to control the important things in your life," etc. The response was on a 5-point Likert scale
ranging from "never=0" to "very often=4." The total score was calculated by adding up the scores of the ten items and
dividing the sum by 10, and thus ranged between "0" and "4," with a higher score indicating higher levels of stress. The
tool was validated through a rigorous review by a panel of five experts in neurology and community health nursing. The
internal consistency of the stress scale was tested using Cronbach’s alpha coefficient, which proved to be good (0.69).

2.4 Pilot study
The tool was pilot-tested to test the applicability and the clarity of the questionnaire and to estimate the time needed for
data collection. Since no modifications were made on the tool, the three students in the pilot were included in the main
study sample.

2.5 Procedures
After approval of the study protocol by the director of the outpatient clinics of the school health insurance, the researchers
started recruiting the sample. Eligible students were met, in the presence of their parents, and were invited to participate
after explaining to them the purpose of the study and its procedure. Those who gave their consent to participate were
interviewed individually using the questionnaire form, including the stress test which was considered as a pretest. Then,
the researchers started to train the student in applying the stress management exercise. This exercise is based on
adaptations by Bernstein and Borkovec [15] and Antoni [16] of the procedures originally described by Jacobson [17]. The
researchers started by providing guided instructions to the student such as slow paced breathing, using a chair with
comfortable seat and headrest, wearing loose clothing, and taking off shoes, avoid practicing after big heavy meals, and
giving time to relax. When ready to start, the student was trained in tensing the muscle group described, making sure
he/she can feel the tension. The muscle was to be kept tense for 5 seconds and then relaxed and kept relaxed for 10 seconds.
After ending the procedure, the student was instructed to remain seated for a few minutes, allowing him/herself to become
alert. The student was asked to practice the technique several times in the presence of the researcher to ensure that he/she
can perform it effectively. Each student was provided with a diary to document the frequency and duration of performing
the daily exercise, as well as the frequency and duration of epileptic seizures. The researchers made follow-up phone calls
twice per week for eight weeks. At the end of the follow-up period, each student was re-interviewed to assess his/her
post-intervention stress level using the same data collection tool.

2.6 Ethical considerations
An informed consent was obtained from the parents and assent from each adolescent to participate in the study. The form
explains the study aim in a simple and clear manner to be understood by common people. No harmful procedure was
performed or used, and no foreseen hazards were anticipated from conducting the study on these patients. Participants
were informed about their right to withdraw from the study at any time without giving any reason. Data were considered
confidential and not be used outside this study without the patient’s approval. The researcher phone number and all
possible communicating methods were identified to the participants to return at any time for any explanation.

2.7 Statistical analysis
Data entry and statistical analysis were done using SPSS 18.0 statistical software package. Data were presented using
descriptive statistics in the form of frequencies and percentages for qualitative variables, and means and standard
deviations and medians for quantitative ones. Quantitative continuous data were compared using a paired t-test for
pre-post comparisons. The non-parametric Kruskal-Wallis test was used for multiple group comparisons. Pearson
correlation analysis was used for assessment of the interrelationships among numeric variables. Statistical significance
was considered at p-value < .05.
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3 Results
The study sample revealed a higher ratio of males to females (17/11), and the median age was 17 years (see Table 1). More
than two-thirds had temporal lobe epilepsy with a history of loss of consciousness (71.4%). Head injury was the most
commonly reported underlying cause (39.3%), while in 35.7% of the cases no cause was identified. Only six (21.4%) of
the students had regular absence from school and/or restricted activities due to their disease.
Table 2 indicates statistically significant changes in all ten items of the stress scale. The total score decreased at a range
between -0.1 and -1.3 from a maximum of 4, with a median post-pre difference of -0.3. This difference was statistically
significant (p < .001).
Table 3 The number of epileptic seizures throughout the follow-up period demonstrated a steady decrease from a median
of three fights per week in the first two weeks to a median of one seizure in the last four weeks of follow-up. This
decreasing trend was statistically significant.
Table 4 illustrates a statistically significant weak negative correlation between the frequency of epileptic seizures and the
number of progressive relaxation techniques practiced during the intervention. Although the stress level at the end of the
intervention correlated positively with the total number of seizures, the relation did not reach statistical significance (p
= .06).
Table 1. Age and gender and characteristics of epilepsy among patients in the study sample (n = 28)
Age (years):
<18
18
Range
Mean ± SD
Median
Gender:
Male
Female
Type of epilepsy:
Grand mal
Petit mal
Temporal lobe
Lose consciousness:
No
Yes
Duration (min):
Range
Mean ± SD
Median
Underlying cause:
None
Head injury
Psychic trauma
Hypertension
Medications:
Depakin
Tegretol
Decal
Topamax
Have regular absence from school/restricted activities
Published by Sciedu Press

Frequency

Percent

22
6
15-18
17.1±1.4
17

78.6
21.4

17
11

60.7
39.3

3
5
20

10.7
17.9
71.4

8
20

28.6
71.4

10.0-30.0
20.0±8.9
17.0
10
11
5
2

35.7
39.3
17.9
7.1

11
11
2
4
6

39.3
39.3
7.1
14.3
21.4
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Table 2. Pre-post-intervention changes in the stress scores among patients in the study sample
Post stress scores(PSS)
PS1
PS2
PS3
PS4
PS5
PS6
PS7
PS8
PS9
PS10
Total stress

Post-pre score difference
Range
Mean ± SD
-3.0-0.0
-1.6±1.0
-3.0-0.0
-1.9±0.8
-3.0-0.0
-1.8±1.0
0.0-4.0
1.6±1.1
0.0-4.0
1.6±1.1
-3.0-0.0
-1.8±0.9
-3.0-4.0
1.4±2.1
0.0-3.0
1.4±0.8
-4.0-0.0
-1.7±1.1
-4.0-1.0
-1.6±1.3
-1.3-0.1
-0.4±0.3

Paired
t-test
9.14
12.23
9.58
7.50
7.70
10.44
3.29
9.57
8.15
6.45
6.94

Median
-2.00
-2.00
-2.00
1.00
1.50
-2.00
1.00
1.00
-1.00
-2.00
-0.30

p
< .001*
< .001*
< .001*
< .001*
< .001*
< .001*
.003*
< .001*
< .001*
< .001*
< .001*

(*) Statistically significant at p <.05

Table 3. Changes in the number of epileptic seizures among patients in the study sample throughout follow-up weeks
Weeks
1
2
3
4
5
6
7
8

No. of seizures/week
Range
0-6
0-7
0-5
0-7
0-5
0-5
0-5
0-3

Mean ± SD
3.1±1.3
2.6±1.4
2.3±1.2
1.9±1.5
1.5±1.6
1.2±1.4
1.3±1.5
1.0±1.1

Median
3
3
2
2
1
1
1
1

Kruskal Wallis Test

p

49.68

< .001*

(*) Statistically significant at p <.05

Table 4. Correlation between the total number of epileptic seizures and number of relaxation techniques (RT) practiced
and stress level score

A number of relaxation techniques (RT) practiced
Stress level (end of follow-up)

Total number of seizures
Spearman rank correlation
-0.27
0.36

p
< .001*
.06

4 Discussion
This study was carried out to examine the effect of progressive relaxation technique in reducing epileptic seizures among
adolescents. The study findings indicated significant decreases in the level of stress among participants after implementation of the intervention and this was associated with significant reduction in the frequency of seizures among them.
The findings lead to acceptance of the set research hypothesis.
The study sample consisted of adolescent students and this age group was purposefully selected given the high incidence
of epilepsy in this age [5], in addition to the importance of early proper management to avoid the possible complications of
the disease on the mental and psycho-social development of the adolescent. In agreement with this, Wu et al. [18] in a study
of Chinese adolescents with epilepsy found significant impairments in memory/concentration, physical functioning and
social support compared with those of normal controls. Hence, they recommended more attention to the seizure-related
psychological status of adolescents with epilepsy to improve their physical and mental development.
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According to the current study results, the application of the progressive relaxation technique was associated with a
significant reduction in the level of stress among the adolescents with epilepsy. The finding is of great importance given
the relation between stress as a trigger factor and the occurrence of epileptic seizures [19]. Therefore, our intervention was
successful in reducing this trigger factor, which is a kind of coping mechanism that can help the adolescent to prevent the
seizure by relieving his/her stress. In fact, such mechanisms to improve the coping of adolescents with epilepsy with stress
have been recommended to mitigate some of the problems with adaptive functioning [20], which may help reduce the
frequency of the fetus. Moreover, in a study in Australia, the most common triggers of seizures were tiredness, stress, and
sleep deprivation, and resting and relaxation were among the most commonly reported techniques used to stop it [21].
The ultimate goal of the present study intervention was to reduce the frequency of epileptic seizures among adolescents,
and this was achieved as evident from the significant reduction in the number of seizures throughout the follow-up period.
The finding is in congruence with previous studies which reported similar successes of strategies adjuvant to
pharmacological therapy. For example, Puskarich et al. [7] reported the success of progressive relaxation therapy in seizure
reduction and recommended its incorporation in clinical practice. On the same line, McElroy-Cox [22] mentioned that up to
44% of patients with epilepsy are successfully using some form of complementary alternative medicine treatment
including meditation, relaxation techniques, and biofeedback. Additionally, Elsas et al. [23] demonstrated that an
epilepsy-specific behavioral approach comprising counseling and relaxation was successful in reducing or even
eliminating emotional-triggered seizures. A similar report of the effectiveness of behavioral therapy in epilepsy as an
adjunct to pharmacotherapy has been shown by Polak et al. [24] who has also discussed the challenges of research in this
area.
The current study has also revealed a significant negative correlation between the frequency of using the progressive
relaxation technique and the frequency of seizures during the study period. This adds support to the positive effect of such
technique in reducing the number of seizures. However, the lack of significant correlation between stress and the number
of seizures might be due to the small sample size and the p-value was just near significance (p = .06).Therefore, it may be
stipulated that the practice of progressive relaxation technique led to reduction through the relief of stress. In agreement
with this, Dionisio et al. [25] showed that stress increases the frequency of epileptic seizures. Hence, Haut et al. [6] reported
the majority of their study sample was willing to try stress reduction techniques for seizure control.
From another perspective, the practice of progressive relaxation technique by students in the study group may have also
acted on the reduction of seizures through improving the self-concept and self-esteem among them, a problem that has
been frequently mentioned in research addressing adolescents with epilepsy where aggressive behavior and externalizing
problems were found to be higher in this group [20], along with compromised self-concept [12]. These issues are of particular
importance in adolescence since the normal needs and concerns associated with being an adolescent are complicated by
the demands of this morbid condition that places additional limits on lifestyle and independence [26]. Engaging in
relaxation techniques and the feeling that they are cared for, with regular follow-up may have improved these
psycho-social problems, with subsequent relief of stress and improvement in the incidence of seizures. In line with this,
Engelbertsa et al. [27] reported positive results in an intervention based on comprehensive care better psychological
outcome and seizure reduction.

5 Conclusion and recommendations
The study findings indicate the merits of a simple technique in improving the life of adolescents having epilepsy through
reducing the frequency of their seizures. However, the small sample size could not show the correlation between the level
of stress and the frequency of the seizures. The results also need to be cautiously interpreted given the quasi-experimental
design. Hence, it is recommended to carry out a randomized controlled clinical trial to confirm the findings. Nonetheless,
since the technique is simple, inexpensive, and harmless, it could be applied on adolescents with epilepsy, with
long-follow-up period to show its long-term effects.
Published by Sciedu Press
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