FATIGUE AND SLEEP QUALITY IN PATIENTS WITH EPILEPSY 
ABSTRACT
Purpose: In epilepsy patients, fatigue and sleep are among the important problems and they negatively affect the patient's quality of life. The purpose of the present study is to examine epilepsy patients' fatigue and quality of sleep.
Method: The sample of this descriptive cross-sectional study consisted of 166 epilepsy patients undergoing outpatient treatment at a University Hospital Neurology Outpatient Clinic.  In the study, Patient Information Form (PIF), Fatigue Severity Scale (FSS) and Pittsburg Sleep Quality Index (PSQI) were used in data collection. Data analysis was performed in SPSS 22.0 package program.
Results: It was determined that the mean FSS in epilepsy patients was 4.44±1.72. The mean PSQI was found to be 13.05±4.35. While the relationship of patients' mean FSS scores with gender, and with the frequency of seizures in the recent year was found significant (p<0.05), the relationship of patients' mean PSQI scores with gender, marital status, the frequency of seizures, the presence of another disease other than epilepsy, the use of drugs other than antiepileptic drugs, and the number of drugs used, was also determined to be significant (p<0.005). In addition, a positive and statistically significant relationship was observed between FSS and PSQI (p<0.001).
Conclusion: As a result, in the present study, patients with epilepsy were found to have a poor quality of sleep and the fatigue at the borderline. The data of the study demonstrates that the treatments and attempts to improve the quality of sleep also alleviate the fatigue of patients. For this reason, it is important to routinely handle sleep and fatigue problems of patients with epilepsy with a multidisciplinary approach and to develop effective approaches for their solution.
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INTRODUCTION
Fatigue is one of the symptoms commonly observed in epilepsy patients and that has impacts on them.1 In their study, Hamelin et al.2 stated that they observed a high chronic fatigue score in epileptic patients regardless of epilepsy type, frequency of seizures and the number of antiepileptic drugs.  Hernandez-Ronquillo et al.3 determined in their study that fatigue scores of epilepsy patients were higher than healthy controls.  Fatigue has many destructive impacts on the individual in physical, psychological and socioeconomic terms. Fatigue can negatively affect the individual's professional life, family and friendship relationships, sexual life and treatment processes besides daily activities. Moreover, by decreasing individuals' physical competencies and increasing their level of addiction, it wears out the individual and the family economically and decreases the quality of life.4
In daily life, sleep is one of the important requirements for the maintenance of mental and physical health.5 One of the daily life activities that epilepsy affects is the sleep process. Epilepsy causes the sleep to be disrupted with the occurrence of interictal epileptic activation and seizures, and frequent nocturnal seizures lead to differentiation of the sleep cycle by causing the interruption of the sleep.6 The occurrence of seizures causes acute changes in the neurochemical balance of the brain and causes the symptoms associated with sleep and awakening to arise.7 As another factor that has an effect on epilepsy patients' sleep process, antiepileptic drugs cause the wakefulness and sleep phases to be disrupted and fatigue to appear by affecting the brain.8
Although there are studies on fatigue and sleep problems commonly seen in chronic diseases, relevant studies on epilepsy are limited. Fatigue and sleep problems experienced by epilepsy patients may cause inadequacies in daily life activities and personal care of patients.1,6 On the other hand, it is stated that fatigue and sleep disorders lead to workforce loss and job withdrawals, and due to these reasons, the course and quality of life are increasingly affected in a negative way in individuals with epilepsy.9 Therefore, it is thought that more studies on sleep and fatigue in individuals with epilepsy are needed. In this context, the aim of the study is to evaluate the fatigue and the sleep quality of epilepsy patients. In line with the results obtained from the present study, it is thought that the sleep and fatigue problems of individuals with epilepsy will be pointed out, and the results will contribute to studies to prevent or alleviate these problems.
METHODS 
Participants
The universe of this descriptive cross-sectional study consisted of 291 epilepsy patients undergoing outpatient treatment at the a  University Hospital Neurology Outpatient Clinic. 166 patients (0.05 error and 0.95 confidence with a test power of 0.95) were included in the sample in consequence of the power analysis.
The study sample consisted of patients who did not have difficulty in communicating and a mental problem, who had been diagnosed with epilepsy for at least one year and agreed to participate in the study. The questionnaires were applied in a suitable room of the outpatient clinic as face-to-face interviews in the form of questions and answers. The application of the questionnaires took 10-15 minutes. 
Data Collection Forms
The data of the research were collected through the forms described below.
Patient Information Form (PIF): This form, which was prepared by the researchers based on the literature,3,6,7,10,11 includes questions that examine individuals' sociodemographic characteristics and their knowledge about the disease and treatment. Seven questions, including age, gender, marital status, education level, employment status, income level, and social security, determine the sociodemographic characteristics of the individual, while ten questions including the age of onset, the time of diagnosis, the frequency of seizures in the recent year, the time of the last seizure, the factors that trigger the seizure, the time of the seizure, the type of seizure, the epilepsy medications used, the presence of comorbid chronic disease and the medication used other than epilepsy medications, indicate the patient's status regarding the disease and the treatment. PIF consists of a total of 17 questions. 
Fatigue Severity Scale (FSS): The scale developed by Krupp12 is a nine-part scale that evaluates the overall effect of fatigue on daily activities. Each question is scored between 1 (totally disagree) -7 (totally agree). The FSS score is the average of nine parts. The high score indicates increased fatigue severity.12 The validity of the scale for our country was carried out by Armutlu et al.13 If the scale score is 5 and above, the individual is considered fatigued and if the scale score is below 5, the individual is considered not fatigued.14 The total Cronbach's Alpha value of the scale was determined to be 0.804.
Pittsburg Sleep Quality Index (PSQI): PSQI is a scale that provides information about sleep quality and the type and severity of sleep disorder in the recent month. On the scale consisting of 24 questions in total, 19 questions are answered by the participant, while 5 questions are filled by the bedmate of the participant. While questions answered by the participant are included in the analysis, questions answered by the bedmate are not included in the analysis. With 19 questions answered by the person, 7 sub-dimensions are examined: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbance, use of sleeping medication, daytime dysfunction.  Each item in the scale is scored in the range between 0 (no problem) and 3 (serious problem). The sum of the scores regarding the seven sub-dimensions gives the total PSQI score. The total PSQI score ranges from 0 to 21. The sleep quality of those with a total score 5 and below is considered as "good", and that of those who score more than 5 are considered to be "bad".11,15 The Turkish validity and reliability study of the scale was performed by Yucel Agargun et al.16 and the internal consistency coefficient was reported as 0.80. The total Cronbach's Alpha value of the scale was determined to be 0.836. 
Ethical Consideration

The study was conducted in accordance with the principles of the Declaration of Helsinki, and ethics committee approval was obtained from the Ethics Committee of a University Hospital.
Statistical Analysis
In the present study, data analysis was performed in SPSS 22.0 package program. During the analysis of the questionnaire, alongside the frequency and descriptive statistics tables in which the demographic data of the participants were examined, the effect of demographic data on the answers given to the questionnaire was investigated with the analyses of group differences. The fitness to normal distribution was tested based on skewness and kurtosis values of the scales. When the means from questionnaires were analyzed according to demographic data, for the data exhibiting normal distribution, the independent sample t-test was used for comparisons with two categories, and the F test was used for comparisons with more than two categories. The confidence level was determined as 95% in all analyzes to be conducted during the application phase.
RESULTS 
 Of patients with epilepsy, 63.9% are female and 36.1% are male and 56.6% are unmarried.  While 44% of the participants are high school graduates, 38.6% are housewives.  The mean age of the participants is 29.76±12.048 (the lowest age is 17 and the highest age is 89). In the recent year, while 32.5% of the participants had no seizures, 38.6% had less than two seizures per month and 28.9% had more than two seizures per month. 60.8% of the participants stated that the time of having a seizure was variable, 16.3% of them that they generally had a night seizure, and 11.4% of them that they generally had a seizure in the morning.  The seizure type of 66.3% is the generalized tonic-clonic, and that of 21.7% is the complex partial seizure. While 85.5% of patients with epilepsy stated that they had no other disease than epilepsy, the mean duration of diagnosis is 12.11±9.48.  The mean age at which the participants contracted the disease varies between 17.23±12.94 (Table 1).
 
 In Table 2, epilepsy patients' mean Fatigue Severity Scale and Pittsburg Sleep Quality Index scores were presented. Accordingly, the mean score of the Fatigue Severity Scale was found to be 4.44±1.72 in epilepsy patients. On the other hand, the mean score of Pittsburg Sleep Quality Index was found to be 13.05±4.35. When the sub-groups of this scale were examined, 
the mean subjective sleep quality is determined to be 2.22±0.98, the mean score of sleep latency 2:39±1.09, sleep duration 1.96±0.95, the mean score of habitual sleep efficiency 1.95±0.96, the mean score of sleep disturbances 1.78±0.64, the mean score of using of sleeping medication 0.94±1.06 and the mean score of daytime dysfunction to be 1.82.83 (Table 2). 
When the mean scores of Fatigue Severity Scale and Pittsburg Sleep Quality Index were examined according to certain characteristics of epilepsy patients, while a significant relationship was revealed between fatigue and gender and the frequency of seizures in the recent year (p<0.05), no significant relationship was found between marital status, type of epileptic seizure, seizure time, number of drugs used, the presence of any disease other than epilepsy, and fatigue (p>0.05), in the present study. Besides, the relationship between gender, marital status, frequency of seizures, the presence of a disease other than epilepsy, and the number of drugs used (monotherapy/polytherapy) and sleep quality were also significant in patients with epilepsy (p<0.05). The relationship between sleep quality and seizure type and seizure time was not found significant (p>0.05) (Table 1).
When the relationship between epilepsy patients' conditions regarding sleep and fatigue was examined, a positive and statistically significant relationship was determined (Table 3).
DISCUSSION       
Seizure, interictal epileptiform discharges and antiepileptic drugs cause fatigue in epilepsy. It was also reported that fatigue provokes seizures.17 Ettinger et al.7 identified in their study that 44% of epilepsy patients had severe fatigue. Carpay et al.18 argue in their study that the most common nervous system-related side effect of antiepileptic treatment is fatigue and that polytherapy increases this rate. In their study, the mean fatigue score was found to be 4.44±1.72. Thus, it can be said that the patients in the study are more or less at the borderline of fatigue. 
Piccinelli and Wilkinson19 determined in their study that in epileptic adults the fatigue status was higher in females, while Lambert et al.20 revealed that it was higher in males, on the other hand, in Mensah et al.21 's study, it was determined that fatigue status did not differ by gender. When the fatigue score by gender is examined in the present study, females' fatigue scores are found to be higher than those of males. This shows that females are more fatigued than males. Gender roles represent the roles and responsibilities of women and men within a society and how they should behave in it.22 While women are pushed towards the private sphere such as housework and childcare, men take the outside roles and responsibilities and go out of the private sphere.23 Thus, higher levels of traditional responsibilities of women in the home and family can more fatigue for women. For this reason, in order to reduce the workloads on women, it is important for health workers and social workers to evaluate the family's counseling needs towards the sharing of responsibilities at home and the supply of social support.
It is reported in the literature that the frequency of seizures is a factor that leads to fatigue in epilepsy patients.17,24 In the present study, as well, when fatigue status was examined according to the frequency of seizures in the recent year, patients' frequency of seizures was found to have a negative effect on their fatigue status. As the frequency of seizures increased, the severity of fatigue increased in patients. Oguz et al.25 also stated in their study that the frequency of seizures is an important cause of fatigue in patients with epilepsy. Therefore, reducing the frequency of seizures and keeping seizures under control are seen as important factors in reducing fatigue in patients with epilepsy. Approaches concerning the administration of antiepileptic drugs, determining the factors that trigger the seizure, and keeping these factors under control become important as factors reducing the frequency of seizures.
Sleep and epilepsy have reciprocal effects on each other. The frequency of seizures and the used drugs cause sleep problems in epilepsy patients. At the same time, sleep problems such as sleep deprivation trigger seizures.10,26 Ismayılova's6 study with epilepsy patients, PSQI was used and sleep quality was evaluated. In the study, 30% of the patients and 16% of the control group were found to have a poor quality of sleep and a statistically significant difference between the groups was determined. In the present study, epilepsy patients' sleep quality was evaluated with PSQI, and patients were found to have a poor quality of sleep. Also in this study, when the sub-groups of PSQI were evaluated, it was determined that, in patients with epilepsy, sleep latency, subjective sleep quality, and sleep time were negatively affected the most. There are studies on epilepsy patients with similar results.27,28 In the study, the analysis made in the context of the factors affecting the sleep quality revealed results regarding the demographic and clinical features of the patients. In this study, when the PSQI score was examined by gender, the average PSQI score of females was found higher than that of males. This indicates that women experience more sleep problems than men. It has been reported in similar previous studies that women experience sleep problems more frequently.29,30 Similarly, Pizzatto et al.31 stated in their study that women have more sleep problems than men. For that matter, in studies conducted on patients with different health problems, it was revealed in a similar vein that sleep problems were more common in women than in men.32,33 Besides, in the present study, it was determined that married people had more sleep problems than unmarried people. The fact that married individuals' responsibilities towards their families and spouses are higher can be seen as the reason for this situation. In order to understand the relationship between sociodemographic characteristics and sleep quality, studies in a larger population are thought to be needed.
Epilepsy patients' frequency of seizure has been reported to have an impact on their quality of sleep.34 In the present study, when the PSQI score was examined according to the frequency of seizures in the recent year, it was revealed that the quality of sleep was low in those with a high number of seizures. Tukey test, as one of the Post Hoc tests, was carried out to determine the variables causing the difference. According to the test results, PSQI scores of patients who have never had a seizure were lower than others. It has been stated in different studies that an increase in the number of seizures in epilepsy patients causes important sleep problems.29,35 The fact that sleep disorders trigger seizures, that seizures occur during sleep and the interaction of sleep and epilepsy is known. Therefore, it is important to evaluate sleep disturbance in epilepsy. The number of drugs taken by patients was found to be another factor having an impact on sleep quality in the study. The sleep quality of patients receiving polypharmacy was lower than those who receive monotherapy. For this reason, it is important to closely monitor the sleep quality of patients undergoing polypharmacy. In the study, the sleep quality of patients who have another disease besides epilepsy and who use other medication besides antiepileptic drug (AED), was found to be lower than those who have only epilepsy and those who use only AED. As a matter of fact, it is reported in patients with different health problems that the sleep quality of patients with an additional disease is more affected.33,36
Another important finding in the present study is that in epilepsy patients, fatigue and sleep quality are positively and strongly correlated. Similarly, Bureau37 stated in his research that epilepsy patients' quality sleep time is not sufficient, and this causes fatigue in patients. Similarly, in the study conducted by Yasar et al.38 it was stated that sleep problems increase fatigue in epilepsy patients.  The findings of our study show that by giving more importance to the quality of sleep in the clinical evaluation and treatment of epilepsy patients and by understanding and eliminating the causes of its disruption, it is also possible to alleviate these patients' fatigue. 
As a result, in the present study, epilepsy patients' sleep quality was found to be poor and fatigue levels to be at the borderline. In patients, sleep latency was prolonged, subjective sleep quality was impaired and sleep time was shortened. Fatigue is more common in women and in those who had a high number of seizures in the recent year. Women, married people, those who have frequent seizures, those who receive polypharmacy, those who have other diseases besides epilepsy, and those who take other medications with AED have low sleep quality. There is a significant relationship between fatigue and sleep. Considering that sleep is a phenomenon that affects both body and mental health, it is necessary to evaluate fatigue and sleep quality alongside medical treatments in chronic diseases such as epilepsy. Identifying sleep problems that may cause an increase in seizures will be an important step in the treatment of epilepsy, through increasing the quality of life and decreasing the frequency of seizures in epilepsy patients. Especially the risk group who are women, married, having frequent seizures, having additional diseases, and receiving polypharmacy should be frequently monitored in terms of sleep quality and should take necessary measures to improve sleep quality. The findings show that effective approaches towards patients' sleep problems will be effective also in alleviating fatigue. 
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