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ABSTRACT 

BACKGROUND: A debilitating neurological disorder that affects numerous individuals worldwide is 

chronic migraine. It impacts daily functioning, often accompanied by severe and disabling pain. Among 

the multiple factors complicating its management, sleep disturbances are notably prevalent, which can 

worsen the frequency and intensity of migraine attacks. In the migraine population, however, nothing is 

known about the precise relationship between pain severity and “Sleep Quality” (SQ). Exploring this 

relationship can provide valuable insights for better managing chronic migraine symptoms. 

OBJECTIVE: The objective of the study is to find the correlation between sleep quality and pain 

intensity in chronic migraine population.    

METHODOLOGY: This study was conducted with 30 participants diagnosed with chronic migraine, 

over a 4- week period. Using inclusion along with exclusion criteria, subjects were recruited. The 

“Visual Analog Scale” (VAS) had been employed to measure “Pain Intensity” (PI), and the “Pittsburgh 

Sleep Quality Index” (PSQl) had been employed to determine SQ. Pearson's correlation (PC) coefficient 

(or Spearman's rank correlation (SRC) for non-normal data) was employed to evaluate the data to 

evaluate strength and direction of association between PI and SQ. 

RESULT: This study showed strong positive correlation between SQ and PI in chronic migraine 

population.   

CONCLUSION: According to the study's findings, those with chronic migraines experience more 

severe pain as their sleep quality declines.    

KEYWORDS: Chronic migraine, Pain intensity, Pearson correlation, Pittsburgh sleep quality index, 

Sleep quality, Spearman rank correlation, Visual analog scale. 

 

INTRODUCTION 

One of the most prevalent forms of chronic pain and a typical neurology symptom is a headache. About 

12% of people worldwide suffer from migraine, one of the most incapacitating of the main headache 

conditions, with a higher prevalence rate in women. Despite this, it is still poorly understood, 

underdiagnosed, and undervalued in clinical practice. The strength and length of these recurrent 

headaches can vary, and they often come with symptoms like nausea, photophobia, vomiting, and 

phonophobia that significantly impair day-to-day functioning. 1 
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 Usually lasting 4 to 72 hours, migraines are marked by moderate to severe episodes of unilateral pulsing 

head pain that are followed by photophobia, phonophobia, nausea, and/or vomiting. For at least three 

months, a chronic migraine sufferer must have headaches at least fifteen days a month, with at least 

eight of those headaches fulfilling the requirements for migraine headaches. Therefore, the lesser 

frequency of headaches and migraines, usually one to two episodes each month, distinguishes episodic 

migraine apart from chronic migraine. The premonitory phase, the actual migraine headache, and the 

postdrome phase are the three stages of a migraine episode, according to conventional wisdom. The 

premonitory period, which lasts for 24 to 48hours prior to headache phase, has been marked by 

symptoms that include changes in emotions, fatigue, and neck pain. Furthermore, around one-third of 

individuals with migraines experience an aura, that might occur concurrently with premonitory or 

headache phases and consists of transient localized neurological symptoms, including visual, sensory, or 

motor abnormalities. In addition to headaches, the 72-hour postdrome phase is characterized by other 

symptoms like stiff neck, exhaustion, and difficulty concentrating. The length of time between migraine 

attacks that is pain- and symptom-free may vary depending on how chronic the migraine sufferers are. 4 

According to the most recent estimates, the prevalence of migraines worldwide is between 14 and 15 

percent. In terms of burden, migraines are responsible for 4.9% of all illnesses worldwide, as measured 

by years lived with a disability.2 Migraines, a severe public health concern that affects over 10% of 

adults globally, are two to three times more prevalent in women. The 2016 “Global Burden of Disease 

Study” found that, for both men and women aged 15 to 49, migraines are the predominant cause of years 

lived with disability globally. 2.5% of people with episodic headaches develop chronic migraines each 

year. The progression of migraine transformation is gradual, with the frequency of attacks steadily rising 

until the patient has more headaches than days without migraines. 3 

Sleep is a vital physiological process necessary for cognitive function, memory consolidation, tissue 

repair, and recovery from fatigue. Pain is an essential aspect of human existence, serving as physical and 

emotional indicator of bodily injury that profoundly impacts human behavior.5 In modern society, sleep 

quality has been deteriorating despite its importance. This reduction is caused by numerous factors, that 

include lifestyle choices, erratic job patterns, and more screen usage. As per the “Centers for Disease 

Control and Prevention” (CDC), a large portion of people does not receive the advised 7-9hours of sleep 

each night, making insufficient sleep a public health issue. Sleep problems often alter brain function, 

particularly in areas such as the hypothalamus, which is implicated in both sleep regulation and migraine 

generation. According to studies, disturbed sleep patterns might raise cortical excitability, which has 

been suggested can contribute to the onset of migraines.6 

Poor sleep quality, defined as difficulty falling or staying asleep, a shorter total duration of sleep, and 

disruptions in architecture of sleep, has been related to higher frequency and intensity of migraine 

attacks. However, having a migraine can cause sleep disturbances, which feeds a vicious cycle that 

makes both disorders worse. This interaction implies that sleep disruptions may postpone recovery and 

heighten pain sensitivity in addition to causing migraine attacks.6 Based on validated self-reports, 

patients with episodic migraine typically report less sleep than those without migraine. Sleep issues that 

are more prevalent among those who have trouble falling asleep include bruxism, insomnia, and restless 

legs syndrome.7 Poorer SQ is directly related to a higher frequency of migraine attacks. Insomnia 

symptoms are present almost every day in 68% to 84% of patients with chronic migraines. A 40% 

increased incidence of headaches, including migraines, can result from insomnia.3 
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Romberg suggested in 1853 that sleep could prevent a migraine episode. About 75% of headache cases 

occur during sleep or right after waking up, and sleep is usually a migraine attack reliever. A significant 

correlation exists between headaches and sleep, with over 50% of individuals experiencing headaches 

reporting diverse sleep disorders. Sleep was the primary preventive measure against migraine attacks in 

a study of arctic populations. This patient group suffers from frequent morning headaches that are 

related to sleep deprivation or insomnia. Therefore, a migraine attack may also be triggered by 

inadequate sleep duration or quality. A headache that follows oversleeping is known as a "weekend 

migraine." The most frequent causes of morning migraine attacks are likely to be excessive sleep 

exposure and sleep deprivation, as per Park et al. (2021).8 

Improving treatment procedures may be made easier with an understanding of the relationship between 

migraine intensity and SQ.8 The objective of this research is to provide additional evidence on subject.3 

This particular study aims to examine the correlation between PI and SQ in individuals with chronic 

migraines.  

 

MATERIALS AND METHODS 

The study's participants were chosen using a convenience sample technique in an observational study 

design. Every participant in the study filled out a consent form. Convenience sampling was used to 

choose participants who reported sleep difficulties and met the “International Classification of Headache 

Disorders” (ICHD) criteria for chronic migraine. Secondary headaches, main sleep disorders, 

neurological illnesses, and cognitive impairment were among the exclusion criteria. Sleep quality and 

pain intensity had been determined using the VAS and the PSQI questionnaire. These surveys were 

employed to collect data, and nonparametric SRC coefficient was employed for analysis because the 

data was not regularly distributed. 

The participants signed an informed consent form after receiving thorough information about the study. 

 

PROCEDURE 

Participants who met the requirements for inclusion had been involved in the study. All of the subjects 

received a brief introduction to the testing process. The subject who met the inclusion requirements gave 

their informed consent. A preliminary analysis that included demographic information was conducted. 

The PSQI Questionnaire was used to determine the subjects' SQ and the VAS had been employed to 

compute their level of pain. The association between PI and SQ in a population with chronic migraines 

had been studied by employing PC for normally distributed data and SRC for non-normally distributed 

data.  

 

OUTCOME MEASURES 

Pittsburgh Sleep Quality Index (PSQI) Questionnaire 

Insomnia and quality are evaluated over four weeks using a self-administered questionnaire called the 

PSQI (PSQI; Buysee et al., 1989). Seven "component" scores are derived from 19 items, 

encompassing subjective SQ, subjective sleep duration, habitual sleep efficiency, subjective sleep 

disruptions, subjective sleep latency, subjective medication usage for sleep, and subjective daytime 

dysfunction. A singular global score is generated by addition of these 7 component scores.11 Poorer 

SQ is indicated by a higher score. The total score is between zero and twenty-one. A PSQI score >5 

indicates poor sleep quality. 12 It was developed to offer a relevant, standardized, and reliable 
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evaluation of SQ to differentiate between "good" and "poor" sleepers and to provide patients and 

physicians with an easy-to-complete index.13  

Visual analog scale (VAS) 

The VAS pain score is a prevalent instrument for evaluating the subjective pain intensity of 

individuals suffering from migraines. It is a simple self-reported measure whereby the patient shows 

the degree of pain they are experiencing on a horizontal line, usually 10 cm long. "No pain" is 

represented by one end of line, and "worst pain imaginable" by other. To evaluate the degree of pain, 

the distance between the patient's mark and the point where they are not in pain is measured.14 The PI 

had been assessed by asking “On a scale of 0-10 (where 0= no pain at all and 10= pain as bad as it 

can get), on an average how painful are your headaches?”.12 Validity and reliability of Visual Analog 

Scale (VAS) demonstrated that strong construct validity and reliability which makes it a suitable tool 

for assessing pain intensity.17    

 

RESULT 

PSQI Scores 

VAS Score                                 

 
Figure 1.1 

Figure 1.1 demonstrated a significant favorable relationship among the severity of pain and sleep quality 

in people with chronic migraines. Therefore, there is a connection between increased PI and poor sleep 

quality. 

 

DISCUSSION 

Examining the relationship among chronic migraine sufferers' pain levels and SQ was the aim of 

current investigation. One of the most prevalent neurological illnesses, migraines cause moderate to 

severe headaches.12 Headaches that recur at least 15days a month for at least 3months are referred to 

as chronic migraines.4 The strength and length of these recurring headaches can vary, and they often 

come with symptoms that include nausea, vomiting, photophobia, and phonophobia that significantly 

impair day-to-day functioning.1 The study found a strong positive correlation and concluded that as 

sleep quality decreases, pain intensity increases in chronic migraine population. Poor sleep quality 
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has been found to significantly exacerbate migraine severity, with insufficient or disrupted sleep 

leading to more frequent and intense migraine attacks.10   

 According to this study, people with chronic migraines had highly disrupted SQ, as measured by the 

PSQI. This shows a pattern of impaired sleep that is frequently seen in this population. Sleep 

physiology shows that disturbances in both “Rapid Eye Movement” (REM) and “Non- Rapid Eye 

Movement” (NREM) stages of sleep can contribute to intensification of migraine symptoms. Chronic 

disruption in these stages can lead to dysregulation of body’s pain response contributing to both 

frequency and intensity of migraines. It was corroborated by Stanyer et al. (2021), who conducted a 

study comparing the subjective and objective sleep architecture of migraineurs and healthy controls. 

The results showed that people with migraines had much worse sleep quality, particularly those who 

had chronic migraines.19 Relatively a study by Sylwia Orzeszek et.al. (2024) conducted a self-

reported study and they observed that sleep patterns were significant predictors of migraine episodes 

the following day whereas total sleep duration did not play a significant role.9 

This study also indicates that PI, as computed by VAS, is significantly elevated in individuals with 

chronic migraines. This explains the severity of pain experienced in this population. Pain physiology 

suggests that migraine pain involves complex mechanisms including central sensitization where 

brain’s pain processing areas become more sensitive, leading to increased pain perception. The 

trigeminal nerve’s activation and secretion of inflammatory substances like calcitonin gene-related 

peptides can exacerbate pain. Supporting this a study conducted by Garrigós-Pedrón et.al. (2022) 

where explored factors influencing pain severity in migraine patients, which also highlights that pain 

in migraine patients is not only more frequent but also more intense.3  

The relationship between SQ and migraine risk as well as migraine-related burdens like pain intensity 

has been examined by Duan et al. (2023). They have found that chronic migraineurs have higher 

levels of headache-related disability, underscoring the significance of pain management in this 

population.12 

In the current investigation, the PSQI is employed to evaluate how well people with chronic 

migraines sleep. Correspondingly this scale is used by Cynthia L Larche et.al.(2021) who applied the 

PSQI in their study examining clinical factors such as pain and fatigue commonly associated with 

chronic conditions like fibromyalgia, migraine, and osteoarthritis. This highlights PSQI’s relevance 

and emphasizes the importance of evaluating sleep quality in various chronic pain conditions for 

deeper understanding.22 As per Mollayeva T. et al. (2016), the PSQI showed excellent validity and 

reliability across a range of groups, confirming its usefulness as a reliable tool for assessing sleep 

quality.13 

In this current study, VAS is employed to assess pain intensity among chronic migraine population. 

Homogenously this scale is used by Astrom M et.al.(2023) who conducted a study on use of visual 

analog scale specifically to assess conditions involving chronic pain such as rheumatoid arthritis, low 

back pain, osteoarthritis, post-surgical pain, fibromyalgia. It measures subjective pain levels for 

different chronic pain conditions to provide valuable insights into severity of pain. 23 Begum MR 

et.al.(2019) reported the validity and reliability of VAS which demonstrated strong construct validity 

and reliability which makes it a suitable tool for assessing pain intensity.17 

The discussion emphasizes a strong correlation between chronic migraine sufferers' increasing pain 

intensity and poor sleep quality. Insomnia and other sleep disorders can make headaches more 

frequent and severe. The reliability of measurement instruments such as the VAS and the PSQI in 
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evaluating these variables is highlighted. The intensity of migraines may be lessened by treatments 

such as cervical mobilization, TENS, relaxation techniques, cognitive behavioral therapy for 

insomnia (CBT-1), and SQ improvement. This study underlines the critical role of addressing sleep 

disturbance as a part of migraine management, which can alleviate pain intensity and help improve 

the overall well-being of individuals with chronic migraine. 

 This study was limited in certain ways. In the first place, the small sample size might not accurately 

reflect the wide range of chronic migraine sufferers. It can be repeated on a larger sample size in the 

future. Secondly, the study might not adequately account for confounding factors such as 

comorbidities example depression, and anxiety, these factors could influence both SQ and PI. Lastly, 

a short-term study may not capture the variability of SQ and PI over time. Future studies might 

concentrate on the part played by comorbid conditions such as anxiety, depression, and sleep apnea, 

which frequently coexist with chronic migraines. Additionally, studies could explore whether 

different migraine subtypes exhibit distinct sleep patterns or sleep disturbances and variations in pain 

intensity. Lastly investigating impact of specific treatments or interventions on both sleep and pain 

would also provide valuable insights. 

 

CONCLUSION 

According to the study's findings, those with chronic migraines experience greater levels of pain as 

their sleep quality declines. 
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