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Abstract

Background:

Restless Legs Syndrome (RLS), also known as Willis-Ekbom Disease (WED), is a common condition
where you feel an uncontrollable urge to move your legs because they feel uncomfortable, occasionally as
painful sensations in the legs. This study investigates the prevalence of Restless Legs Syndrome (RLS)
among school-going students and examines the variation in fatigue scores between restless leg syndrome-
positive and restless leg syndrome-negative individuals.

Materials and methods:

A sample of 142 students from Pune, India participated in this cross-sectional study. RLS prevalence was
determined using standardized diagnostic criteria, while fatigue scores were assessed using the
Multidimensional Fatigue Inventory (MFI) scale. Data was analysed using descriptive statistics.

Result:

Results revealed a 51.40% prevalence of restless leg syndrome among the sampled population. 47.37%
students exhibit mild RLS, 35.53% students have moderate out of total diagnosed cases. Statistical analysis
demonstrated slight differences in fatigue scores between restless leg syndrome -positive and restless leg
syndrome-negative students, with mean fatigue score of 54.12 in restless leg syndrome positive students,
highlighting the impact of RLS on fatigue levels. These findings underscore the importance of early
detection and intervention strategies for RLS in school-aged individuals to mitigate its effects on daily
functioning and well-being.

Conclusion: A considerably higher prevalence of restless leg syndrome was found in school going
students with female predominance. A slight increase in fatigue score was seen on fatigue score analysis
in restless leg syndrome positive students compared to their nonaffected counterparts.

Keywords: Restless leg syndrome, fatigue, Anxiety, students, movement disorder, periodic leg movement,
quality of life, neurological disorder, school-aged, mental health.

1. Introduction
Restless Legs Syndrome (RLS), also known as Willis-Ekbom Disease (WED), is a common condition
where you feel an uncontrollable urge to move your legs because they feel uncomfortable, occasionally as
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painful sensations in the legs. These sensations exhibit a diurnal variation and are relieved through
movement. Individuals experience a compelling urge to move their legs, which is not accompanied by
pain but is notably strong, especially when the legs are at rest. Relief is achieved through leg motion. The
symptoms follow a diurnal pattern, worsening at night, often leading to sleep disturbances. Additionally,
there's a connection with leg movements that happen involuntarily during sleep, known as periodic leg
movements of sleep.!

The etiologic of restless leg syndrome can be either primary which is idiopathic or secondary. The majority
of cases are in primary category, where the origin is unknown. The pathophysiology can be partially
understood and involves a genetic component; six specific genes (BTBD9, MEIS PTPRD, MAP2KS,
SKOR1, TOX3) play a crucial role, in addition to dopaminergic dysfunction and dysregulation of brain
iron. Psychiatric factors, stress, and fatigue may further contribute to the exacerbation of symptoms.'Z
Dopamine follows a circadian rhythm, with elevated levels in the morning and a decline in the evening
and night. This accounts for the observed pattern of nighttime restless leg syndrome symptoms.'!

Both acute and long-term changes in neuronal functions can occur when brain dopaminergic circuits are
activated by physical and psychological stressors.*!

Secondary restless leg syndrome can arise from various conditions, and among the three significant
reversible causes are iron deficiency anemia, pregnancy, and end-stage renal disease. [/

Other possible reasons can be a lack of vitamin B12 or folate, nerve problems related to diabetes, arthritis,
spinal issues like irritation of spinal nerves, Parkinson's disease, fibromyalgia, spinocerebellar ataxia
(especially SCA 3), and Charcot-Marie-Tooth disease. (type 2).12!

The symptoms of restless legs syndrome can be caused or worsened by certain medications. These include
antidopaminergic medications (such as neuroleptics), tricyclic antidepressants, selective serotonin uptake
inhibitors (SSRIs), serotonin- norepinephrine reuptake inhibitors, alcohol, caffeine, beta blockers, and
lithium. !

Among students gearing up for examinations, anxiety disorders stand out as the most prevalent mental
health condition. Common symptoms include stress, apprehension, irritability, and difficulty
concentrating. Additionally, depression may be occasionally observed in students preparing for
competitive exams. Stress leads to the depletion of healthy brain cells and triggers a negative surge of
adrenaline !}

Students often feel extremely tired because of their studies and struggle with managing themselves. This
shows up as challenges in planning study sessions, setting goals, using time wisely, and reviewing their
learning

High levels of academic-related stress pose a risk of developing preventable physical health problems later
in life.l)

Fatigue, sleep problems, daytime sleepiness, and depression were relatively prevalent among high school
adolescents'”!

Fatigue, being a subjective experience, manifests its adverse effects in various ways, including a decrease
in task performance, cognitive impairment, and emotional disturbance. In school children, fatigue can
result in diminished academic performance, negative health outcomes, and reluctance to attend school.”!
Almost two-thirds (63.5%) of the students experienced stress which was due to academic pressure, and
there were no significant differences observed across gender, age, grade, and various other personal
factors. Additionally, about two-thirds (66%) of the students were feeling pressure from their parents for
improved academic performance.!'”
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In adolescents, iron-deficiency anemia can be primary cause of lost disability-adjusted life years.!'] This
means that adolescents affected by this condition experience both premature death and years lived with
disability, resulting in a substantial impact on their overall health and well-being.

During the later school age and early adolescence, girls are prone to developing iron deficiency. This
deficiency can lead to non-haematological disruptions, which can impact growth and development,
immune function in infants, physical work capacity, and cognitive function in both infants and adolescents.
In a study, the prevalence of anemia was 63%, while the prevalence of iron deficiency anemia was 50%.%
The diagnosis of restless legs syndrome relies on tests that exclude secondary causes, as there is no specific
test to directly identify the condition.'” Essential diagnostic criteria is used to diagnose the restless leg
syndrome, and a valid reliable international restless legs syndrome rating scale is used to assess the
severity of restless leg syndrome!*!*! Multidimensional Fatigue inventory is used to evaluate five
dimensions of fatigue: physical fatigue, reduced motivation, reduced activity, and mental fatigue, general
fatigue.

The purpose of the study is to find out the prevalence of restless leg syndrome among school going
students. This will make students more aware of RLS. Learning about significant issues in the study can
reduce the impact of the syndrome and enable the use of effective treatment strategies for improvement.
Knowing how common RLS is among students can help deal with these problems properly. The findings
from this research could offer valuable information to educational institutions and healthcare
professionals, emphasizing the significance of early detection and effective management of Restless Legs
Syndrome (RLS) in students. This knowledge could help mitigate the negative impact on academic
performance and overall well-being.

Objectives

To find out restless legs syndrome in school going students.

To find the severity of restless legs syndrome by using restless leg syndrome rating scale.

2. MATERIALS AND METHODS

2.1 Study design. Cross sectional analytical study.

2.2 Research setting: The study was conducted in different coaching institutes and school in Pune, India.
Duration: 6 months.

2.3 Participants:

Eligibility criteria

Students enrolled in educational institutes (Private and public school)
Age 13-18
Students giving consent

Students who can read English.

method of selection of participants- Connivence sampling

Variables: Outcome measures- Restless legs syndrome rating scale.

-Multi dimensional fatigue inventory

Diagnostic criteria.!'’]

All these should be present to diagnose restless leg syndrome

1. Anurge to move the legs, usually accompanied or caused by uncomfortable and unpleasant sensations
in the legs. (Sometimes the urge to move is present without the uncomfortable sensations and
sometimes the arms or other body parts are involved in addition to the legs.)
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2. The urge to move or unpleasant sensations begin or worsen during periods of rest or inactivity such as
lying or sitting.

3. The urge to move or unpleasant sensations are partially or totally relieved by movement, such as
walking or stretching, at least as long as the activity continues

4. The urge to move or unpleasant sensations are worse in the evening or night than during the day or
only occur in the evening or night. (When symptoms are very severe, the worsening at night may not
be noticeable but must have been previously present.)

Data sources — Survey and questionnaire

- Essential diagnostic criteria was used to diagnose the restless leg syndrome, and a valid reliable

international restless legs syndrome rating scale was used to assess the severity of restless leg

syndrome(RLS).!*3!, Multidimensional Fatigue inventory was used to evaluate five dimensions of fatigue:

physical fatigue, reduced motivation, reduced activity, and mental fatigue, general fatigue.''”!

Study size- For 8% allowed error: sample size-141

For 12% probability error: allowed sample size - 63

Statistical methods- Descriptive statistics was used

Inferential statistics- t-test was used to compare and determine the statistically significant difference

between the fatigue score mean in RLS positive and negative students. t-calculated :0.686, t- table: 1.65

We utilised convenience sampling to gather data, selecting participants based on their accessibility and

willingness to participate.

3. RESULT:

Permission was taken from the ethical commattee of Tilak Maharashtra Vidyapeeth
and the school authorities.

Participants after agreeing to participate and who fulfils the inclusion criteria were

Participants were screened for restless leg syndrome diagnostic criteria. (n=142)

Fest less leg syndrome Restless leg syndrome
positive students (n=73) negative students (n=69)

| !

Fatigue assessment by using

The seventy of the condition 1n

students will be diagnosed by multidirm:nsion.al fatigue
(International restless legs mventory (MFI). n=69
syndrome) IRLS rating scale.
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v

Mean fatigue score in restless leg
syndrome negative students 1s 51 .26

Mild restless leg syndrome, n=36

Moderate restless leg syndrome, n =27

Severe restless leg syndrome, n=10

Vere severe restless leg syndrome, n=3

|
b

Fatigue assessment by using
multidimensional fatigue inventory (MET)
was done in all students positive for
restless leg syndrome, n= 73

|

Mean fatigue score in restless leg
syndrome positive students 1s 54.12

Descriptive data — A total of 142 school going students were studied. According to the diagnostic criteria
of RLS, specified by International restless leg syndrome study group( IRLSSG), Restless leg syndrome
prevalence was 51.40%(n =142) (table 1).

The students diagnosed with RLS were 73. They were further assessed for severity with RLS rating scale.
Of the 73 students with RLS ,47.37% students have mild RLS, 35.53% students have moderate RLS,
13.18% students have severe RLS, 3.94% students have very severe RLS (Table 2).

A gender-based analysis indicated a slightly higher prevalence of RLS in females compared to males. Out
of 83 females and 59 males studied 51.81% and 50.85% were positive for RLS respectively (Table 3). All
students were further assessed for fatigue with the help of multidimensional fatigue inventory (MFI). Mean
score of fatigue for RLS positive students was 54.12 with the standard deviation of 3.52, and mean score
for RLS negative students was 51.26 with the standard deviation of 4.61(Table 4).

t -test was used to compare and determine the statistically significant difference between the fatigue score
mean in RLS positive and negative students. t-calculated — 0.686, t- table — 1.65

Table 1: Number and percentage of RLS in students

No. of students Percentage
RLS Positive 73 51.40
RLS Negative 69 48.59
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Graph 1 : Number and percentage of RLS positive and RLS negative students

Table 2: Gender analysis of RLS in students

Males Females Total
No of students 59 83 142
RLS positive 30 43 73
RLS negative 29 40 69
Percentage of RLS | 50.8 51.80
positive students

Graph 2 : Gender analysis of RLS
GENDER ANALYSIS

Total No of students RLS positive RLS negative
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Table3: Distribution of RLS severity in students positive for RLS

Class score fi (no of | Percentage%
students)

1-10 (MILD) 36 47.37

11-20(MODERATE) 27 35.53

21-30(SEVERE) 10 13.18

31-40(VERE SEVERE) 3 3.94
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Graph3: Distribution of RLS severity in RLS Positive students
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Table 4: Mean score of fatigue In RLS positive and negative students

RLS Negative RLS Positive
Mean 51.26 54.12
S.D. 3.52 4.61
C.v. 6.86 8.52

S.D — standard deviation

C.V- coefficient of variation

Graph 4 : Bar graph shows mean score of fatigue in RLS positive and negative students
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4. DISCUSSION

Key results. Restless leg syndrome prevalence rate of 51.40% was seen. On severity assessment 47.37%
students have mild RLS, 35.53% students have moderate RLS, 13.18% students have severe RLS, 3.94%
students have very severe A slight increase in fatigue score was seen on fatigue score analysis in RLS
positive students which is 54.12 compared to their nonaffected counterparts which is 51.26.
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Interpretation Prevalence of RLS in this study is 51.48%(n=142). In previous study, prevalence of
Restless leg syndrome among health care students was 35.6% , 30.8% participants had iron deficiency,
and most of them were females , participants also showed a positive family history.!

The slightly higher prevalence of RLS in female school-going students in this study prompts a closer
examination of the contributing factors. The reason for female predominance is not clear. Hormonal
changes during adolescence, iron deficiency, anxiety, and genetic predispositions can be among the
potential influences that need further exploration. Previous study.!'?) show that girls are susceptible to
developing iron deficiency, which can result in impaired growth and development, Prevalence of anemia
was 63%, while the prevalence of iron deficiency anemia was 50% Iron deficiency stems in both
physiological and pathological factors. Physiological causes are associated with heightened iron
requirements during periods of growth and development, while pathological causes iron losses due to
chronic medical conditions.

Symptoms of RLS can be exacerbated by anxiety, stress, and psychiatric factors?! .In another study in
India Approximately 63.5% of Indian students expressed stress attributed to academic pressure, with no
noteworthy variation based on gender, age, grade, or other personal factor. Moreover, 66% of Indian
students acknowledged experiencing parental pressure for improved academic performance.''’!

While the root cause of restless legs syndrome remains unidentified, genetic factors can contribute to its
development, especially when the onset occurs during youth, it has autosomal dominant mode of
inheritance.!'!

Additionally, in this study, a slight higher fatigue score (mean 54.12) was also seen in RLS positive
students compared to their nonaffected counterparts. In this study, multi-dimensional fatigue inventory
(MFI) was used to evaluate five dimensions of fatigue, general fatigue, physical fatigue, reduced
motivation, reduced activity and mental Fatigue.

Fatigue is a frequently seen symptom and is experienced by both healthy individuals and individuals with
acute or chronic medical conditions. Although there isn’t complete agreement on what Fatigue is, there
seem to be a general acknowledgement that Fatigue is multidimensional and was demonstrated by the use
of multiple definitions of fatigue in different article.!'”

In a article.!'"”JA scoping literature review was conducted to investigate how fatigue is defined and
measured. In 26 of the 47 articles (55%), fatigue was explained as having various aspects. The most
common words and phrases used to describe fatigue were "disruptive," "how you feel," "distressing,"
"makes things hard," "feeling very tired," "lasting for a long time," "feeling like too much," and "not
having much energy." During period of increased growth requirement, low iron status can also happen,
this can lead to fatigue, weakness, and reduced work capacity. In previous studies it has been noted that
senior high school adolescents experience elevated levels of fatigue, sleep issues, daytime sleepiness, and
depression at relatively high rates.

Early detection of restless leg syndrome is important because it can significantly improve the quality of
life for individuals affected by the condition. In another study 96.6% of the RLS students, from various
medical institutions, either did not report their restless leg syndrome (RLS) to any doctor or did not seek
medical consultation.!'’! It highlights the widespread lack of awareness about RLS and the perception that
its not a medical concern.

In another study.!'®) which evaluated the quality of life of patients with restless leg syndrome, the data
indicated that restless leg syndrome exerts a significant impact on quality of life (QOL), comparable or
even worse than other medical conditions.
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Long term consequences of rest less leg syndrome can include various impacts on, physical health, mental
wellbeing and overall quality of life. Insomnia is a prominent consequence of untreated RLS, leading to
sleep disturbance and reduced sleep efficiency. Heart problems, like a higher chance of heart diseases and
risk of coronary artery disease, might be because of ongoing sleep issues. There is also increase risk of
mental health disorders such as anxiety and depression. ! This underscores the seriousness of RLS and
highlights the crucial needs for developing treatments.

Our result confirms the higher incidence of RLS in school going students with female predominance. A
close examination is needed to find out the potential confounding variables, such as comorbidities and
lifestyle factors like sleep hygiene, physical activity and sedentary behaviour, dietary habits, stress and
coping mechanism, caffeine and substance uses, screen time and digital devices, study and workload to
elucidate the underlying mechanism contributing to increased fatigue. Dysfunction and dysregulation of
brain iron, Psychiatric factors, stress, and fatigue may further contribute to the exacerbation of
symptoms. !
certain medications like antidopaminergic medications (such as neuroleptics), tricyclic antidepressants,
selective serotonin uptake inhibitors (SSRIs), serotonin- norepinephrine reuptake inhibitors, alcohol,
caffeine, beta blockers, and lithium can worsen the RLS symptoms.'!]
To the best of our knowledge, no study has systematically evaluated fatigue variation in restless leg
syndrome positive and negative students and prevalence of restless leg syndrome in school going students
in Pune, India.

Our study contributes to the growing body of literature on restless leg syndrome. Insights gained from this
research could inform educational institutions and healthcare professionals on the importance of early
detection and management of RLS in students to mitigate the adverse effects on academic performance
and overall well-being.

Limitations The Multidimensional Fatigue Inventory (MFI) scale is primarily considered subjective
because it relies on self-reported perceptions of fatigue across various dimensions. While it can provide
valuable insights into an individual's experience of fatigue, it's important to recognize that subjective
measures may be influenced by factors such as mood, personality, and individual interpretation.
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