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Abstract

Aim

Migraine is widely recognized as one of the most disabling neurological conditions, often accompanied by
recurrent headache attacks along with disruptions in sleep and cognitive function. While previous studies
have assessed sleep deficits and mental impairments in individuals with migraine, limited attention has
been given to the intricate relationship between these variables, particularly in young adults. This study

explores the association between sleep quality and cognitive complaints in individuals experiencing
migraine, alongside an evaluation of migraine severity and caffeine consumption.

Methods

This cross-sectional study took place between December 2024 and March 2025 in Pakistan. A total of 300
participants aged 18 to 35 years with a prior clinical diagnosis of migraine were included. Participants
completed a questionnaire containing scales that measured the Pittsburgh Sleep Quality Index (PSQI)
alongside Migraine Disability Assessment (MIDAS) and Cognitive Failures Questionnaire (CFQ). Statistical
assessments through Pearson’s correlation and ANOVA together with chi-square and linear regression
testing were conducted with IBM SPSS Statistics for Windows, Version 26.0 (IBM Corp., Armonk, NY).

Results

The study indicated that migraine symptoms occurred in 226 (75%) of participants who also demonstrated
sleep disorders at a rate of 167 (56%). The research established a strong positive connection between
insufficient sleep quality and mental failures (r = 0.465, p < 0.01). Individuals who were between 27 and 30
years old and suffered from intense migraine symptoms experienced the worst sleep quality. People who
consumed caffeine only occasionally reported the poorest sleep results (M = 120.1, SD = 24.9) along with the
maximum cognitive failure outcomes (M = 77.8, SD = 19.7). The result of regression analysis showed sleep
quality functioning as a crucial factor that predicts cognitive failure (B = 0.46, p < 0.01). The use of caffeine
and the length of migraine episodes both demonstrated statistically significant links to both intense pain
levels and sleep disruption impacts.

Conclusion

This research shows that migraine patients between 18 and 35 years old develop more cognitive issues
because of their inadequate sleep patterns. Additional factors like occasional caffeine use along with
stronger migraine pain levels combine to worsen sleep problems which call for specific therapeutic measures
that combine behavior-based sleep strategies and limited caffeine intake. Future research based on objective
sleep assessment needs to study this connection over time to validate these findings for clinical migraine
care improvements.

Categories: Neurology, Psychology, Public Health
Keywords: caffeine, cognitive complaints, migraine, sleep quality, young adults

Introduction

Ranked by the World Health Organization (WHO) as the second most functionally impairing neurological
disorder worldwide, migraine is characterized by episodes of moderate to severe and reversible headache
sometimes preceded by sensory and systemic symptoms, including nausea, photophobia, and focal
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neurological deficits such as speech and motor disturbances [1]. Notorious for being highly debilitating and
having considerable prevalence rates of about 17.1% to 19.2% in women and 5.6% to 7.2% in men, migraine
creates an overwhelming financial as well as social burden on the patients' lives by inducing high medical
treatment costs and isolating the patients from their families [2,3]. The International Classification of
Headache Disorders (ICHD)-3 classifies migraine into three major categories, including migraine with aura,
migraine without aura, and chronic migraine, with visual aura being the most prevalent complaint in the
subset of patients experiencing aura before the onset of headache [4].

Sleep is an essential physiological process characterized by the state of absence of stimulatory and motor
activity in the brain and is critical for inducing effective wakefulness throughout the day [5]. Sleep
disturbance, commonly defined by compromised sleep quality and duration, trouble initiating sleep, and
diurnal variation of the sleep cycle with excessive episodes of daytime sleepiness, is a major contributor to
neurocognitive degeneration in older adults by stimulating global cortical thinning in the brain's age-
sensitive regions [6,7]. Poor sleep quality stands to be one of the most well-researched causative factors in
migraine pathology. It is also associated with inducing chronicity of this neurological condition by triggering
major attacks.

Sleep disturbances contributing to poor sleep quality include frequent wakefulness during nighttime sleep,
obstructive sleep apnea (OSA), poor sleep efficiency, and episodes of frequent sleep interruption caused by
external factors. Considering the relationship between the fragmentation of sleep and its contribution to
cognitive deterioration and loss of mental acuity in a broad subset of the population, it has been frequently
postulated that migraine induces some degree of cognitive impairment in its sufferers during the interictal
as well as the ictal periods [8,9].

Cognition refers to an individual's ability to accurately perform highly skilled mental tasks such as language
processing, learning, problem-solving, and executive functioning. The neuro-psychological evaluation of
cognition also includes the individual's ability to understand social cues and appropriately function in the
sociocultural context [10]. Neurodegenerative diseases like mild cognitive impairment (MCI), Alzheimer's
disease (AD), and dementia result in brain dysfunction that causes learning capacity decline combined with
information memory loss and diminished working memory span, thus reducing short-term and long-term
focus capabilities [11].

An extensive review of the literature regarding migraine's effect on the patient's cognition shows discordant
results, with some studies suggesting that the migraine-related cognitive dysfunction domain includes
complaints in information processing, memory retention, and difficulty in concentrating when performing
important tasks [12,13]. Others suggest that despite migraine-inducing symptoms of impaired cognition in
its sufferers, the long-term effect of repetitive attacks of this chronic neurological condition on permanent
cognitive impairment is not clear [14]. Despite the contrasting evidence, the connection between sleep
disturbances and cognitive impairment cannot be denied, which leads us to think about the effect of
migraine-induced sleeplessness on cognitive impairment in individuals who have already been suffering
from this condition for a long period.

Although migraine-related cognitive deficits and poor sleep quality are widely reported, the relationship
between these two factors in young adults who already have heightened anxieties regarding career and
family responsibilities remains insufficiently explored. This study aims to assess the correlation between
sleep quality and cognitive complaints among adults with migraine, considering their daily functioning,
quality of life, and potential for intervention. The objectives of this research are to evaluate the link between
cognitive complaints and sleep quality among young adults diagnosed with migraine while also identifying
the impact of migraine severity on cognitive complaints and sleep quality in this population. This paper also
aims to explore whether poor sleep quality exacerbates cognitive complaints in young adults with migraine.
By studying this subject matter, we aim to fill an important research gap regarding the effect of migraine on
cognitive impairment in adults already suffering from poor sleep quality due to multiple reasons.
Understanding this critical relationship between migraine-induced cognitive disturbance can help in the
development of targeted therapeutic models, especially in the field of sleep and behavioral medicine.

Objective

This study aimed to investigate the relationship between sleep quality and cognitive complaints among
young adults diagnosed with migraine. By examining patterns across variables such as migraine severity,
duration, and caffeine consumption, the research sought to determine whether poor sleep quality
significantly contributes to cognitive difficulties in this population. The study further explored how
behavioral factors and migraine-related pain intensity influence mental performance and daily functioning,
with the goal of identifying potential targets for therapeutic intervention.

Materials And Methods
Study design

This quantitative cross-sectional study was carried out in Pakistan from December 2024 to March 2025 on
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patients diagnosed with migraines according to the International Headache Society (IHS) criteria [4].
Informed consent was taken from the participants, and complete anonymity was maintained. Ethical
clearance was provided by the Institutional Review Board of NeuroWave Research Institute, Islamabad,
which approved the study design (IRB-2025-0067).

Sample size and selection criteria

The sample size was calculated using the formula for an infinite population, as the number of young adults
with migraine in the target population was unknown. The formula used is:

Sample size = (Z2 x p x (1 - p)) / d*

In this formula, Z represents the Z-value for a 95% confidence level (1.96), p was set at 0.5 due to the absence
of prior data on expected prevalence, and d denotes the margin of error set at 0.05. Substituting these values
into the formula yielded a sample size of 385. However, 300 participants were included in the study due to
time constraints and resource availability. This sample size was considered sufficient to detect meaningful
associations while maintaining statistical validity, as supported by similar cross-sectional studies in the
literature [15].

Strict selection criteria were designed to include participants. The criteria for inclusion were as follows: (1)
Participants aged 18-35 years; (2) Participants having chronic or episodic migraine, according to the
International Headache Society (IHS) criteria [4]; (3) Participants have no neurological disorders other than
migraine; (4) Participants having no active psychiatric conditions, including depression or anxiety; (5)
Participants having the capacity to provide consent and take part in the study.

Participants were excluded if they had a history of neurological disorders such as epilepsy and stroke, or
were diagnosed with any psychiatric condition, such as schizophrenia and bipolar disorder. Pregnant or

breastfeeding individuals were excluded, along with participants currently using medications that affect
sleep or cognitive functions, such as sedatives or antidepressants. Additionally, participants not falling

within the inclusion criteria were excluded as well.

Data collection

A non-probability convenience sampling technique was used for data collection. A specific questionnaire
was designed and consisted of four parts: (1) Demographics which consisted of age, gender, educational
status, and characteristics of migraine and sleep; (2) the Pittsburgh Sleep Quality Index (PSQI) (Appendix A)
developed by Buysse et al. (1989), was used to assess sleep components: sleep quality, sleep duration, sleep
latency, habitual sleep efficiency, daytime dysfunction, use of sleeping medication and sleep disturbances (a
global score below 5 meant good sleep quality and a global score above 5 showed poor sleep quality) [16]; (3)
the Migraine Disability Assessment Test (MIDAS) (Appendix B) developed by Stewart et al. (2001), was used
to check the impact of migraine on daily life and was characterized by four grades with grade 1 (0-5) showing
little or no disability, grade 2 (6-10) showing mild disability, grade 3 (11-20) showing moderate disability
and grade 4 (21+) showing severe disability [17]; (4) the Cognitive Failures Questionnaire (CFQ) (Appendix C)
developed by Broadbent et al. (1982), was used to assess cognitive failures experienced by the participants
and consisted of three domains including forgetfulness, distractibility, and false triggering whereby greater
frequency of cognitive failures experienced by the patients was indicated by higher scores [18]. The survey
was conducted physically through in-person administration at various hospital and clinical outpatient
settings across different cities in Pakistan.

Statistical analysis

The data analysis was performed using IBM SPSS Statistics, Version 26 (IBM Corp., Armonk, NY). This
statistical software was used to calculate frequencies alongside percentages which described the
demographics and clinical characteristics variables. The examination of the connection between sleep
quality and cognitive failures required a Pearson correlation test. ANOVA one-way showed whether the
mean variations between different groups created significant differences while measuring PSQI and CFQ.
The investigation of sleep quality influence on cognitive failures used a linear regression model with a 95%
confidence interval. The Chi-square test analyzed the relationships between various demographic
characteristics along with pain levels and patterns observed during caffeine consumption. The results
showed statistical significance at a p-value lower than 0.05 throughout this research.

Results

Table / demonstrates the demographic and clinical information for 300 participants (N = 300). Among these,
226 participants (75%) reported experiencing migraine headaches. All migraine-specific variables (duration,
frequency, severity, and medication use) are based solely on this subgroup (n = 226). The majority were aged
between 21 and 23 years (52%), and male participants constituted a larger proportion (76%). Most
participants were undergraduates (45%) and employed either full-time (41%) or part-time (30%). Sleep-
related findings showed that 56% had sleep disorders, and 39% slept for four to six hours daily. Regular
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Variable
Age

18-20 years
21-23 years
24-26 years
27-30 Years
Gender
Male
Female

Educational Level

High school or below

Undergraduate
Postgraduate
Doctorate
Employment Status
Student

Employed (full-time)

Employed (part-time)

Unemployed
Migraine headache
Yes

No

Duration of migraine

Less than 6 months
6 months — 1 year
1-2 years

More than 2 years

Frequency of migraine

Rarely
Occasionally
Frequently
Daily

Severity of pain
Mild

Moderate
Severe

Very severe

Migraine medication

caffeine use was reported by 52%, and 83% used sleep aids.
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Yes

No

Sleep disorder
Yes

No

Not sure

Sleep hours

Less than 4 hours
4-6 hours

6-8 hours

More than 8 hours
Regular use of caffeine
Yes

No

Occasionally

Use of sleep aids
Yes

No

TABLE 1: Demographic characteristics of participants (N=300)

f: frequency; %: percentage

212

88

167

84

49

99

116

67

18

156

78

66

249

51

71

29

56

28

16

33

39

22

52

26

22

83

17

Table 2 shows intercorrelations between the key study variables. The PSQI had a moderate positive
correlation with the CFQ (r = 0.409, p < 0.01), indicating that poor sleep quality is significantly associated
with increased cognitive complaints. A weak but statistically significant positive correlation was observed
between PSQI and MIDAS (r = 0.046, p < 0.01). Interestingly, CFQ and MIDAS scores demonstrated a
negative correlation (r = -0.007, p < 0.01), though statistically significant, it was practically negligible. These
findings suggest that poor sleep quality may have a stronger impact on cognitive difficulties than on

migraine-related disability in this population.

Variable 1
Pittsburgh Sleep Quality Index -

Cognitive Failure Questionnaire 0.409"

Migraine Disability Assessment Test 0.046"

TABLE 2: Intercorrelations between study variable

* p<0.01 considered statistically significant

Table 3 compares variables by age group. Participants aged 27-30 years (N=16, 5%) reported the worst sleep
quality (M=136.3) with significant differences across age groups (F(3,296) = 22.74, p < 0.01, n% = 0.187).
MIDAS scores also significantly increased with age (F(3,296) = 23.79, n? = 0.381), indicating greater migraine
disability among older participants. However, CFQ scores did not significantly differ across groups (F = 0.446,

n? = 0.005), suggesting that cognitive failures were not age-dependent in this sample.
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Variable 18-20 years
M+SD
Pittsburgh Sleep Quality Index 95.8420.8
Cognitive Failure Questionnaire 73.1£12.8
Migraine Disability Assessment Test 27.9+9.8

TABLE 3: Comparison of variables (age)

M: mean; SD: standard deviation; F: F-ratio; n2: effect size

* p<0.01 considered statistically significant

21-23 years
M+SD
105.4+20.9
74.0+11.6

34.3+10.1

24-26 years
M+SD
118.9425.0
74.3+17.2

39.8+12.1

27-30 years
M+SD
136.3+15.3
77.5+28.3

47.9£11.0

F (3,296)

22.74"
0.446"

23.79

n2

0.187

0.005

0.381

Table 4 presents differences based on migraine duration. Sleep quality scores did not significantly vary with
duration (F = 0.216, n% = 0.002). Participants with migraines for more than two years (N=21, 7%) had slightly
worse CFQ and MIDAS scores but not significantly. The minimal effect sizes across sleep quality, cognitive
failure, and migraine disability (n? < 0.04) suggest that migraine chronicity had limited influence on these

outcomes in this sample.

Variable Less than 6 months
M+SD

Pittsburgh Sleep Quality Index 105.2423.8

Cognitive Failure Questionnaire 72.2416.2

Migraine Disability Assessment Test  34.9+12.6

TABLE 4: Comparison of variables (duration of migraine)

M: mean; SD: standard deviation; F: F-ratio; n2: effect size

* p<0.01 considered statistically significant

6 months-1 year

M+SD

107.1£23.9

74.7£12.2

33.9+10.8

1-2 years
M+SD
104.8+18.1
73.617.18

31.2+8.5

More than 2 years

M+SD

108.1£29.5

79.2422.7

36.4+15.3

0.216
1.654"

1.426"

F (3,296)

n2

0.002

0.017

0.036

Table 5 examines variables by migraine pain severity. Participants with very severe pain (N=31, 10%) had the
worst sleep scores (M=116.9) with a statistically significant difference (F = 4.507, p < 0.01, n? = 0.044). MIDAS
scores also rose with increasing pain intensity (F = 2.513, p < 0.05, n? = 0.061). However, CFQ scores
remained statistically unchanged across severity groups (F = 0.427, n? = 0.004), showing that pain severity
affects sleep and disability more than cognitive complaints.
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Variable Mild
M+SD
Pittsburgh Sleep Quality Index 99.5+19.4
Cognitive Failure Questionnaire 72.2+11.9
Migraine Disability Assessment Test 31.9+10.3

Moderate

M+SD

106.9424.5

74.3%x14.9

33.7x12.1

TABLE 5: Comparison of variables (pain severity)

M: mean; SD: standard deviation; F: F-ratio; n2: effect size

* p<0.01 considered statistically significant

107.5£21.1

74.2+10.2

35.0£11.9

Very severe
M+SD
116.9+28.7
77.0+21.1

38.3+9.9

F (3,296)

4507
0.427

2513

n2

0.044

0.004

0.061

Table 6 explores the impact of sleep disorders. Participants not sure about having a sleep disorder (N=49,
16%) had the worst sleep quality and highest MIDAS scores (F = 15.391 & 14.636, respectively). Sleep
disorder status did not significantly affect CFQ scores (F = 0.982, n? = 0.007). These results indicate that
perceived uncertainty about sleep health correlates with increased migraine disability and poor sleep.

Variable Yes No

M+SD M+SD
Pittsburgh Sleep Quality Index 101.3+21.2 107.2+24.8
Cognitive Failure Questionnaire 73.1£13.1 74.6+10.9
Migraine Disability Assessment Test 31.7£10.3 34.4+11.8

TABLE 6: Comparison of variables (sleep disorders)

M: mean; SD: standard deviation; F: F-ratio; n2: effect size

* p<0.01 considered statistically significant

Not sure

M+SD

121.4+22.2

76.1£20.6

41.3+12.1

F (2,297)

15.391"
0.982"

14.636"

n2

0.094

0.007

0.252

Table 7 analyzes caffeine use patterns. Participants who used caffeine occasionally (N=66, 22%) showed the
worst sleep quality (M=120.1) and highest CFQ (M=77.8) and MIDAS scores (M=38.9). These differences were
all statistically significant (F = 21.234, 3.672, 12.373, respectively), with moderate to strong effect sizes.
Erratic caffeine use appears strongly associated with sleep dysfunction, cognitive issues, and increased

migraine impact.
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Variable Yes No Occasionally F (2,297) n2
M+SD M+SD M+SD

Pittsburgh Sleep Quality Index 99.2+19.6 108.4+23.9 120.1+24.9 21.234" 0.125

Cognitive Failure Questionnaire 73.5+9.0 71.6+16.1 77.8+19.7 3.672" 0.024

Migraine Disability Assessment Test 31.2+10.2 35.6+13.2 38.9+10.4 12.373" 0.222

TABLE 7: Comparison of variables (caffeine use)

M: mean; SD: standard deviation; F: F-ratio; n2: effect size

* p<0.01 considered statistically significant

Linear regression results in Table 8 show that neither PSQI nor MIDAS scores were significant predictors of
CFQ when both variables were entered simultaneously. The model showed small, non-significant
coefficients (PSQI B = 0.035, B = 0.058; MIDAS B = -0.037, 8 = -0.030). This suggests that while these factors
correlate individually with cognitive complaints, they do not independently predict them in a combined

model.
Variable B 95% ClI SE B
LL uL
Constant 71.537 63.8 79.2 3.91 -
Pittsburgh Sleep Quality Index 0.035 -.040 110 0.04 0.058"
Migraine Disability Assessment Test -0.037 -.190 116 0.08 -0.030"

TABLE 8: Linear regression for study variables

B: coefficient; SE: standard error; B: standardized coefficient; LL: lower limit; UL: upper limit; Cl: confidence interval

* p<0.01 considered statistically significant

Table 9 provides a cross-tabulation of pain severity and caffeine use by migraine duration and sleep disorder
status. Among those with less than six months of migraine (N=99, 33%), moderate pain was most common.
Longer migraine durations showed increased very severe pain (p = 0.006, x> = 22.9). Caffeine use also varied
significantly with migraine duration (p = 0.04, x? = 13.2). No significant relationship was found between
sleep disorder status and pain severity (p = 0.71), but a strong association existed between sleep disorder
and caffeine use (p < 0.001, x2 = 32.58). These patterns highlight how chronic migraine and sleep health
influence caffeine behaviors and pain perceptions.
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Variables f Mild Moderate Severe Verysevere p x2 Yes No Occasionally P x2

Duration of migraine - - - = = = = - - - R -

Less than 6 months 99 23 50 20 6 .006 229 49 33 17 .04 132
6 months-1 year 135 30 54 34 17 - - 79 23 33 - -
1-2 years 45 20 14 9 2 - - 21 15 9 - -
More than 2 years 21 4 6 5 6 - - 7 7 7 - -

Sleep disorders - - - - - - - - - - - N

Yes 167 47 66 38 16 71 3.76 103 38 26 .000 32.58
No 84 21 34 21 8 - - 42 26 16 - -
Not sure 49 9 24 9 7 - - 11 14 24 - -

TABLE 9: Descriptive statistics of demographic variables

f: frequency; %: percentage; p: level of significance; p-values calculated using the chi-square test; the significance level is set at p < 0.05

Discussion

According to our intercorrelation and linear regression analysis data, our research investigation
demonstrates that sleep quality plays a significant role in cognitive difficulties among young adults
experiencing migraine. Sleep quality was poorest among participants in the higher age group (20-27 years),
with severe migraine pain, occasional caffeine use, and in those who were unsure about having a sleep
disorder. Our analysis indicated that participants with no caffeine intake had better cognitive outcomes than
those with occasional caffeine intake. There was a significant association indicating that young adults with
an increased duration of migraine use more caffeine and experience greater severity of pain. Those with
greater caffeine use had more sleep-related issues.

A similar outcome outlining the association between poor sleep quality and greater cognitive difficulties in
migraineurs is observed in a study conducted in Korea, where the average sleep duration of migraineurs with
subjective cognitive decline (SCD) was six hours, significantly less than the recommended seven to eight
hours [19]. A double-blinded study by Esmael et al. reported a higher PSQI score, decreased sleep efficiency,
sleep time, and rapid eye movement (REM) percentage in migraineurs with subjective cognitive impairment
(SCI) than in those with no SCI [20].

Migraineurs who slept less than six hours a day have shown severe headache patterns and low sleep
durations, as reported by Lee et al. and Esmael et al. [19,20]. Patients with chronic migraine exhibit a
phenomenon known as pain catastrophizing, which is a negative cognitive and emotional response that
increases pain symptoms, helplessness, and pessimism. This phenomenon is a significant predictor of sleep
quality [21]. Thus, less duration of sleep and pain catastrophizing may be responsible for a decline in
cognitive function and, at the same time, reinforce our outcome by associating the poorest sleep quality with
severe migraine pain [19-21]. On the contrary, a study on healthy young adults revealed no association
between sleep quality and cognitive function. This may be due to peak cognitive performance in young
adults and the absence of clinical disorders [22].

The outcomes of our study established that migraineurs with greater caffeine use had more sleep-related
issues. Previous studies have reinforced this relationship between caffeine intake and sleep quality [23-25].
The poorest sleep quality was observed in occasional caffeine users compared to those who consumed it
regularly, which can be attributed to the fact that regular caffeine use over several days may increase
adenosine receptors in the brain, leading to tolerance to the acute effect of caffeine [26]. Stimulating and
prolonged alerting effects of caffeine may have a role in sleep disorders and, therefore, trigger migraine
attacks and increase their duration, similar to what our results depict [27]. However, a study by Mittleman et
al. suggests no correlation between habitual caffeine intake and headache frequency and duration,
indicating that drinking more caffeinated beverages than a person typically does would be harmful [28].

The highest cognitive decline was noted in occasional caffeine users, rather than regular users, in our study,
which might be the result of some participants going through caffeine withdrawal. Contrary to the literature
available [29,30], caffeine users showed lower cognitive failure scores than occasional users. This may be
attributed to pre-existing variations influencing the results, as these groups are self-selected [31]. Whereas
some studies establish a strong association between cognitive impairment with a duration of migraine and
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pain severity [32,33], the results of our study show no such relation. The outcome of a previous meta-
analysis conducted on cognitive impairment in migraine reveals that cognitive dysfunction may be a result
of central nervous system dysfunction rather than the duration and severity of headache [34].

This study had some limitations. The study design, as a cross-sectional type, failed to establish causal
relationships. Future research with extended duration should analyze the link between migraine and sleep
quality, together with cognitive impairment, to obtain a better understanding. Since this study's sample is
small, a larger sample would provide more substantial outcomes. Moreover, we used a survey questionnaire
to inquire about migraine and related effects, automatically producing unavoidable reporting biases. The
PSQI questionnaire was used to assess sleep quality, which might be subjective. Instead, polysomnography
should be used.

Conclusions

The research investigation shows how migraine patients facing poor sleep quality develop elevated cognitive
difficulties during their young adult years. The research facts indicate that occasional use of caffeine
combined with severe migraine headache intensity together with an unclear awareness of sleep disorders
leads to decreased sleep quality and poor cognitive outcomes. Study participants who abstained from
caffeine usage showed superior cognitive abilities to those who occasionally consumed caffeine cylinders.
This could be due to caffeine withdrawal effects and natural differences among participants. Literature
findings neither fully nor partly confirm these results because of methodological discrepancies and sample
characteristics. Understanding migraine, sleep, and cognitive relationships requires additional studies
combining longitudinal methods and objective monitoring using polysomnography to validate previously
reported findings.
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Items Responses
During the past month, what time have you usually gone to bed at night? -
During the past month, how long (in minutes) has it usually taken you to fall asleep each night? -
During the past month, what time have you usually gotten up in the morning? -

During the past month, how many hours of actual sleep did you get at night? (This may be different than the number of hours
you spent in bed.

During the past month, how often have you had trouble sleeping because you -
Cannot get to sleep within 30 minutes -
Wake up in the middle of the night or early morning -
Have to get up to use the bathroom -
Cannot breathe comfortably -
Cough or snore loudly -
Feel too cold -
Feel too hot -
Had bad dreams -
Have pain -
Other reason(s), please describe -
How often during the past month have you had trouble sleeping because of this? -
During the past month, how would you rate your sleep quality overall? -
During the past month, how often have you taken medicine to help you sleep (prescribed or “over the counter”)? -

During the past month, how often have you had trouble staying awake while driving, eating meals, or engaging in social
activity?

During the past month, how much of a problem has it been for you to keep up enough enthusiasm to get things done? -
Do you have a bed partner or roommate? -
If you have a roommate or bed partner, ask him/her how often in the past month you have had -
Loud snoring -
Long pauses between breaths while asleep. -
Legs twitching or jerking while you sleep -
Episodes of disorientation or contusion during sleep -

Other restlessness while you sleep, please describe -

TABLE 10: Pittsburgh Sleep Quality Index

Developed by Buysse et al. (1989) [16]
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Items Response
On how many days in the last 3 months did you miss work or school because of your headaches? -

How many days in the last 3 months was your productivity at work or school reduced by half or more because of your
headaches? (Do not include days you counted in question 1 where you missed work or school.)

On how many days in the last 3 months did you not do household work (such as housework, home repairs and maintenance,
shopping, caring for children and relatives) because of your headaches?

How many days in the last 3 months was your productivity in household work reduced by hall of more because of your
headaches? (Do not include days you counted in question 3 where you did not do household work.)

On how many days in the last 3 months did you miss family, social or leisure activities because of your headaches? -
What your Physician will need to know about your headache: -
On how many days in the last 3 months did you have a headache? (If a headache lasted more than 1 day, count each day.) -

On a scale of 0-10, on average how painful were these headaches? (where 0-no pain at all, and 10-pain as bad as it can be.) -

TABLE 11: Migraine Disability Assessment Test

Developed by Stewart et al. (1989) [17]
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Items Responses

1.Do you read something and find you haven’t been thinking about it and must read it again?

2. Do you find you forget why you went from one part of the house to the other?

3. Do you fail to notice signposts on the road?

4. Do you find you confuse right and left when giving directions?

5. Do you bump into people?

6. Do you find you forget whether you've turned off a light or a fire or locked the door?

7. Do you fail to listen to people's names when you are meeting them?

8. Do you say something and realize afterwards that it might be taken as insulting?

9. Do you fail to hear people speaking to you when you are doing something else?

10.Do you lose your temper and regret it?

11.Do you leave important letters unanswered for days?

12.Do you find you forget which way to turn on a road you know well but rarely use?

13.

Do you fail to see what you want in a supermarket (although it's there)?

14.Do you find yourself suddenly wondering whether you've used a word correctly?

15.

Do you have trouble making up your mind?

16.Do you find you forget appointments?

17.

18.

Do you forget where you put something like a newspaper or a book?

Do you find you accidentally throw away the thing you want and keep what you meant to throw away, as in the example

of throwing away the matchbox and putting the used match in your pocket?

19.

20.

21.

22.

23.

24.

25.

Do you daydream when you ought to be listening to something?

Do you find you forget people’s names?

Do you start doing one thing at home and get distracted into doing something else (unintentionally)?
Do you find you can't quite remember something, although it's "on the tip of your tongue"?

Do you find you forget what you came to the shops to buy?

Do you drop things?

Do you find you can'’t think of anything to say?

TABLE 12: Cognitive Failure Questionnaire

Developed by Broadbent et al. (1982) [18]

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Sana Khalid, Obasikene Johnson Ikechukwu, Marium Nadeem Khan, Saad Masood
Khan, Muhammad Usairam Cheema, Nargis Abro, Muhammad Soman

Acquisition, analysis, or interpretation of data: Sana Khalid, Marium Nadeem Khan, Muhammad
Usairam Cheema, Nargis Abro, Oyelude Victor, Muhammad Soman, Lyba Zainab, Muhammad Subhan,
Hamza Alvi

2025 Johnson lkechukwu et al. Cureus 17(5): €83649. DOI 10.7759/cureus.83649

13 of 15


javascript:void(0)

Cureus

Part of SPRINGER NATURE

Drafting of the manuscript: Sana Khalid, Saad Masood Khan, Muhammad Usairam Cheema, Nargis Abro,
Oyelude Victor, Lyba Zainab, Muhammad Subhan, Hamza Alvi

Critical review of the manuscript for important intellectual content: Obasikene Johnson Ikechukwu,
Marium Nadeem Khan, Saad Masood Khan, Nargis Abro, Muhammad Soman, Lyba Zainab, Muhammad
Subhan, Hamza Alvi

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Institutional Review Board, NeuroWave Research Center, Islamabad issued
approval IRB-2024-0067. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements

Obasikene Johnson Ikechukwu and Sana Khalid contributed equally to this work and should be considered
co-first authors.

References

1. Duan S, Ren Z, Xia H, Wang Z, Zheng T, Liu Z: Association between sleep quality, migraine and migraine
burden. Front Neurol. 2022, 13:955298. 10.3389/fneur.2022.955298
2. Cohen F, Brooks CV, Sun D, Buse DC, Reed ML, Fanning KM, Lipton RB: Prevalence and burden of migraine
in the United States: A systematic review. Headache. 2024, 64:516-32. 10.1111/head.14709
3. Buse DC, Fanning KM, Reed ML, Murray S, Dumas PK, Adams AM, Lipton RB: Life with migraine: effects on
relationships, career, and finances from the Chronic Migraine Epidemiology and Outcomes (CaMEO) Study.
Headache. 2019, 59:1286-99. 10.1111/head.13613
4. Headache Classification Committee of the International Headache Society (IHS) The International
Classification of Headache Disorders, 3rd edition. Cephalalgia. 2018, 38:1-211. 10.1177/0333102417738202
5. Hutka P, Krivosova M, Muchova Z, et al.: Association of sleep architecture and physiology with depressive
disorder and antidepressants treatment. Int ] Mol Sci. 2021, 22: 10.3390/ijms22031333
6. Koren T, Fisher E, Webster L, Livingston G, Rapaport P: Prevalence of sleep disturbances in people with
dementia living in the community: A systematic review and meta-analysis. Ageing Res Rev. 2023,
83:101782. 10.1016/j.arr.2022.101782
7. Carvalho DZ, St Louis EK, Knopman DS, et al.: Association of excessive daytime sleepiness with longitudinal
B-amyloid accumulation in elderly persons without dementia. JAMA Neurol. 2018, 75:672-80.
10.1001/jamaneurol.2018.0049
8. Vanek]J, Prasko ], Genzor S, et al.: Obstructive sleep apnea, depression and cognitive impairment. Sleep
Med. 2020, 72:50-8. 10.1016/j.sleep.2020.03.017
9. Fernandes C, Dapkute A, Watson E, et al.: Migraine and cognitive dysfunction: a narrative review . |
Headache Pain. 2024, 25:221. 10.1186/s10194-024-01923-y
10. GulL,Wang, Shu H: Association between migraine and cognitive impairment. ] Headache Pain. 2022,
23:88.10.1186/s10194-022-01462-4
11.  Risk reduction of cognitive decline and dementia: WHO guidelines. (2019). Accessed: April 2, 2025:
https://www.who.int/publications/i/item/risk-reduction-of-cognitive-decline-and-dementia.
12.  Chu HT, Liang CS, Lee JT, et al.: Subjective cognitive complaints and migraine characteristics: a cross-
sectional study. Acta Neurol Scand. 2020, 141:319-27. 10.1111/ane.13204
13.  Braganza DL, Fitzpatrick LE, Nguyen ML, Crowe SF: Interictal cognitive deficits in migraine sufferers: a
meta-analysis. Neuropsychol Rev. 2022, 32:736-57. 10.1007/s11065-021-09516-1
14.  Gil-Gouveia R, Martins IP: Cognition and cognitive impairment in migraine . Curr Pain Headache Rep. 2019,
23:84. 10.1007/s11916-019-0824-7
15. Naing L, Nordin RB, Abdul Rahman H, Naing YT: Sample size calculation for prevalence studies using Scalex
and ScalaR calculators. BMC Med Res Methodol. 2022, 22:209. 10.1186/s12874-022-01694-7
16.  Buysse DJ, Reynolds CF, Monk TH, Berman SR, Kupfer DJ: The Pittsburgh Sleep Quality Index: a new
instrument for psychiatric practice and research. Psychiatry Res. 1989, 28:193-213. 10.1016/0165-
1781(89)90047-4
17.  Stewart WF, Lipton RB, Dowson AJ, Sawyer J: Development and testing of the Migraine Disability
Assessment (MIDAS) Questionnaire to assess headache-related disability. Neurology. 2001, 56:520-8.
10.1212/wnl.56.suppl_1.s20
18. Broadbent DE, Cooper PF, FitzGerald P, Parkes KR: The Cognitive Failures Questionnaire (CFQ) and its
correlates. Br J Clin Psychol. 1982, 21:1-16. 10.1111/j.2044-8260.1982.tb01421.x
19. Lee SH, KangY, Cho SJ: Subjective cognitive decline in patients with migraine and its relationship with
depression, anxiety, and sleep quality. ] Headache Pain. 2017, 18:77. 10.1186/s10194-017-0779-1
20. Esmael A, Abdelsalam M, Shoukri A, Elsherif M: Subjective cognitive impairment in patients with
transformed migraine and the associated psychological and sleep disturbances. Sleep Breath. 2021, 25:2119-

2025 Johnson lkechukwu et al. Cureus 17(5): e83649. DOI 10.7759/cureus.83649 14 of 15


https://dx.doi.org/10.3389/fneur.2022.955298
https://dx.doi.org/10.3389/fneur.2022.955298
https://dx.doi.org/10.1111/head.14709
https://dx.doi.org/10.1111/head.14709
https://dx.doi.org/10.1111/head.13613
https://dx.doi.org/10.1111/head.13613
https://dx.doi.org/10.1177/0333102417738202
https://dx.doi.org/10.1177/0333102417738202
https://dx.doi.org/10.3390/ijms22031333
https://dx.doi.org/10.3390/ijms22031333
https://dx.doi.org/10.1016/j.arr.2022.101782
https://dx.doi.org/10.1016/j.arr.2022.101782
https://dx.doi.org/10.1001/jamaneurol.2018.0049
https://dx.doi.org/10.1001/jamaneurol.2018.0049
https://dx.doi.org/10.1016/j.sleep.2020.03.017
https://dx.doi.org/10.1016/j.sleep.2020.03.017
https://dx.doi.org/10.1186/s10194-024-01923-y
https://dx.doi.org/10.1186/s10194-024-01923-y
https://dx.doi.org/10.1186/s10194-022-01462-4
https://dx.doi.org/10.1186/s10194-022-01462-4
https://www.who.int/publications/i/item/risk-reduction-of-cognitive-decline-and-dementia
https://www.who.int/publications/i/item/risk-reduction-of-cognitive-decline-and-dementia
https://dx.doi.org/10.1111/ane.13204
https://dx.doi.org/10.1111/ane.13204
https://dx.doi.org/10.1007/s11065-021-09516-1�
https://dx.doi.org/10.1007/s11065-021-09516-1�
https://dx.doi.org/10.1007/s11916-019-0824-7
https://dx.doi.org/10.1007/s11916-019-0824-7
https://dx.doi.org/10.1186/s12874-022-01694-7
https://dx.doi.org/10.1186/s12874-022-01694-7
https://dx.doi.org/10.1016/0165-1781(89)90047-4
https://dx.doi.org/10.1016/0165-1781(89)90047-4
https://dx.doi.org/10.1212/wnl.56.suppl_1.s20
https://dx.doi.org/10.1212/wnl.56.suppl_1.s20
https://dx.doi.org/10.1111/j.2044-8260.1982.tb01421.x
https://dx.doi.org/10.1111/j.2044-8260.1982.tb01421.x
https://dx.doi.org/10.1186/s10194-017-0779-1
https://dx.doi.org/10.1186/s10194-017-0779-1
https://dx.doi.org/10.1007/s11325-021-02308-0

Cureus

Part of SPRINGER NATURE

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

26.10.1007/511325-021-02308-0

Garrigds-Pedron M, Segura-Orti E, Gracia-Naya M, La Touche R: Predictive factors of sleep quality in
patients with chronic migraine. Neurologia (Engl Ed). 2022, 37:101-9. 10.1016/j.nrleng.2018.11.009

Zavecz Z, Nagy T, Galké A, Nemeth D, Janacsek K: The relationship between subjective sleep quality and
cognitive performance in healthy young adults: Evidence from three empirical studies. Sci Rep. 2020,
10:4855. 10.1038/s41598-020-61627-6

Weibel J, Lin YS, Landolt HP, et al.: Regular caffeine intake delays REM sleep promotion and attenuates
sleep quality in healthy men. ] Biol Rhythms. 2021, 36:384-94. 10.1177/07487304211013995

Choi J: Motivations influencing caffeine consumption behaviors among college students in Korea:
associations with sleep quality. Nutrients. 2020, 12:10.3390/nu12040953

Riera-Sampol A, Rodas L, Martinez S, Moir HJ, Tauler P: Caffeine intake among undergraduate students: sex
differences, sources, motivations, and associations with smoking status and self-reported sleep quality.
Nutrients. 2022, 14:10.3390/nu14081661

Gardiner C, Weakley |, Burke LM, et al.: The effect of caffeine on subsequent sleep: a systematic review and
meta-analysis. Sleep Med Rev. 2023, 69:101764. 10.1016/j.smrv.2023.101764

Zduniska A, Cegielska J, Zduniski S, Domitrz I: Caffeine for headaches: helpful or harmful? A brief review of
the literature. Nutrients. 2023, 15:10.3390/nu15143170

Mittleman MR, Mostofsky E, Vgontzas A, Bertisch SM: Habitual caffeinated beverage consumption and
headaches among adults with episodic migraine: a prospective cohort study. Headache. 2024, 64:299-305.
10.1111/head.14673

McLellan TM, Caldwell JA, Lieberman HR: A review of caffeine’s effects on cognitive, physical and
occupational performance. Neurosci Biobehav Rev. 2016, 71:294-312. 10.1016/j.neubiorev.2016.09.001
Nehlig A: Is caffeine a cognitive enhancer? . ] Alzheimers Dis. 2010, 20 Suppl 1:585-94. 10.3233/JAD-2010-
091315

Rogers PJ, Heatherley SV, Hayward RC, Seers HE, Hill ], Kane M: Effects of caffeine and caffeine withdrawal
on mood and cognitive performance degraded by sleep restriction. Psychopharmacology (Berl). 2005,
179:742-52. 10.1007/500213-004-2097-y

Huang L, Juan Dong H, Wang X, Wang Y, Xiao Z: Duration and frequency of migraines affect cognitive
function: evidence from neuropsychological tests and event-related potentials. ] Headache Pain. 2017,
18:54. 10.1186/s10194-017-0758-6

Surbakti KP, Melani R, Pujiastuti RA: Association between pain intensity and cognitive function in primary
headache. Pharmacia. 2023, 70:1323-28. 10.3897/pharmacia.70.e113771

de Aradjo CM, Barbosa IG, Lemos SM, Domingues RB, Teixeira AL: Cognitive impairment in migraine: a
systematic review. Dement Neuropsychol. 2012, 6:74-9. 10.1590/51980-57642012DN06020002

2025 Johnson lkechukwu et al. Cureus 17(5): e83649. DOI 10.7759/cureus.83649

150f 15


https://dx.doi.org/10.1007/s11325-021-02308-0
https://dx.doi.org/10.1016/j.nrleng.2018.11.009
https://dx.doi.org/10.1016/j.nrleng.2018.11.009
https://dx.doi.org/10.1038/s41598-020-61627-6
https://dx.doi.org/10.1038/s41598-020-61627-6
https://dx.doi.org/10.1177/07487304211013995
https://dx.doi.org/10.1177/07487304211013995
https://dx.doi.org/10.3390/nu12040953
https://dx.doi.org/10.3390/nu12040953
https://dx.doi.org/10.3390/nu14081661
https://dx.doi.org/10.3390/nu14081661
https://dx.doi.org/10.1016/j.smrv.2023.101764
https://dx.doi.org/10.1016/j.smrv.2023.101764
https://dx.doi.org/10.3390/nu15143170
https://dx.doi.org/10.3390/nu15143170
https://dx.doi.org/10.1111/head.14673
https://dx.doi.org/10.1111/head.14673
https://dx.doi.org/10.1016/j.neubiorev.2016.09.001
https://dx.doi.org/10.1016/j.neubiorev.2016.09.001
https://dx.doi.org/10.3233/JAD-2010-091315
https://dx.doi.org/10.3233/JAD-2010-091315
https://dx.doi.org/10.1007/s00213-004-2097-y
https://dx.doi.org/10.1007/s00213-004-2097-y
https://dx.doi.org/10.1186/s10194-017-0758-6
https://dx.doi.org/10.1186/s10194-017-0758-6
https://dx.doi.org/10.3897/pharmacia.70.e113771
https://dx.doi.org/10.3897/pharmacia.70.e113771
https://dx.doi.org/10.1590/S1980-57642012DN06020002
https://dx.doi.org/10.1590/S1980-57642012DN06020002

	Association Between Sleep Quality and Cognitive Complaints Among Young Adults With Migraine
	Abstract
	Aim
	Methods
	Results
	Conclusion

	Introduction
	Objective

	Materials And Methods
	Study design
	Sample size and selection criteria
	Data collection
	Statistical analysis

	Results
	TABLE 1: Demographic characteristics of participants (N=300)
	TABLE 2: Intercorrelations between study variable
	TABLE 3: Comparison of variables (age)
	TABLE 4: Comparison of variables (duration of migraine)
	TABLE 5: Comparison of variables (pain severity)
	TABLE 6: Comparison of variables (sleep disorders)
	TABLE 7: Comparison of variables (caffeine use)
	TABLE 8: Linear regression for study variables
	TABLE 9: Descriptive statistics of demographic variables

	Discussion
	Conclusions
	Appendices
	Appendix A
	TABLE 10: Pittsburgh Sleep Quality Index

	Appendix B
	TABLE 11: Migraine Disability Assessment Test

	Appendix C
	TABLE 12: Cognitive Failure Questionnaire


	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


