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ABSTRACT

Background: Migraine is a complex neurological disorder characterized by recurrent attacks involving multiple phases,
including the premonitory, headache, and postdrome stages. The postdrome phase, often described as the “migraine hangover,”
remains under-recognized despite its considerable impact on patients’ functionality and quality of life. Understanding its clinical
profile is essential for comprehensive migraine management and improved patient care.

Objective: To determine the clinical profile and frequency of postdrome symptoms among migraine patients presenting to the
Neurology Department of a tertiary care hospital.

Methods: A prospective descriptive cross-sectional study was conducted at the Pakistan Emirates Military Hospital from
January 2022 to June 2023. A total of 385 patients aged >18 years, diagnosed with migraine according to the International
Classification of Headache Disorders (ICHD) criteria, were included through simple random sampling. Patients with other
neurological or psychiatric disorders were excluded. Data on demographics, migraine history, and postdrome symptoms—such
as low mood, fatigue, concentration difficulty, light sensitivity, and sleep disturbance—were collected using a structured,
pretested questionnaire. Statistical analysis was performed using SPSS version 26.0, applying descriptive and inferential
statistics with a significance level set at p<0.05.

Results: Among the 385 patients, females constituted 72.5% (n=279), and the predominant age group was 31-50 years (51.2%).
Family history of migraine was reported in 56.1% (n=216). Overall, 92.5% (n=356) experienced postdrome symptoms, with
low mood (81.7%), concentration difficulty (74.2%), and light sensitivity (62.1%) being most frequent. No significant
association was observed between medication use and postdrome symptoms (p=1.1) or between headache severity and
postdrome occurrence (p=0.98).

Conclusion: The study revealed a high frequency of postdrome symptoms among migraine patients, emphasizing the need for
better recognition and management of this phase to enhance patient outcomes and quality of life.

Keywords: Adult, Headache Disorders, Migraine Disorders, Neurology Department, Postdrome Phase, Prevalence, Quality of
Life.
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INTRODUCTION

Migraine is a highly prevalent neurological disorder that affects individuals across all demographics, exerting a profound impact on
global health and productivity. In 2021, an estimated 493.94 million migraine cases were reported worldwide, accounting for
approximately 33.33 million disability-adjusted life years (DALYs), underscoring its substantial public health burden (1). Among these,
18.25 million cases were observed in women of reproductive age, emphasizing the gender disparity in disease prevalence (2).
Epidemiological data further reveal that the lifetime cumulative incidence of migraine is 43% in women and 18% in men, indicating a
significant sex-related predisposition (3). This disparity has been attributed to hormonal fluctuations, genetic susceptibility, and
psychosocial factors that amplify vulnerability among women (2). Beyond its epidemiological significance, migraine represents a major
cause of absenteeism and reduced workplace productivity. It affects individuals during their prime working years, disrupts familial and
social functioning, and markedly deteriorates overall quality of life (3,4). The disorder is clinically characterized by recurrent attacks
that can vary in intensity and duration, often following a predictable sequence of phases: premonitory, aura, headache, and postdrome
(4). However, not all individuals experience every phase, and the mechanisms underlying this variability remain poorly understood.
Emerging neuroimaging and neurophysiological evidence suggest, that activation of cortical and subcortical networks precedes and
extends beyond the headache phase, accounting for the constellation of symptoms experienced before and after the pain episode (5).

The functional disability associated with migraine extends beyond the headache itself; symptoms such as fatigue, cognitive slowing,
mood changes, and sensory disturbances contribute substantially to the disease burden across multiple phases of the attack (6). The
postdrome phase, in particular, is defined by the absence of headache but the persistence of non-pain symptoms such as exhaustion,
concentration difficulty, and mood alterations, lasting from several hours to days (7,8). Despite its frequent occurrence, the postdrome
remains the least investigated stage of migraine. Pathophysiological hypotheses propose that reduced cerebral blood flow due to
vasoconstriction, possibly mediated by a2-adrenergic receptor activation in the locus coeruleus, and cortical spreading depression may
contribute to its manifestation (9). Given its significant yet underexplored role in overall migraine pathology, there is a critical need to
better understand the clinical characteristics, underlying mechanisms, and functional implications of the postdrome phase. Addressing
this gap may enhance diagnostic precision, improve symptom management, and inform comprehensive therapeutic approaches for
migraine. Therefore, the present study aims to investigate the postdrome phase of migraine to elucidate its prevalence, characteristics,
and potential neurophysiological correlates (10).

METHODS

This study was conducted in the Department of Neurology at the Pakistan Emirates Military Hospital (PEMH) over a period of 18
months, from January 2022 to June 2023, to ensure adequate recruitment and follow-up of patients to capture the postdrome phase of
migraine. Ethical approval for the study was obtained from the Institutional Review Board (IRB) of PEMH under reference number
A/28/ER/61/24. All procedures adhered to ethical standards of human research, and informed written consent was obtained from each
participant prior to inclusion. Patient confidentiality and data privacy were strictly maintained, and all data were anonymized before
analysis. The study population comprised adult patients aged 18 years and above with a diagnosis of migraine confirmed by consultant
neurologists according to the International Classification of Headache Disorders (ICHD) criteria (11,12). Participants were recruited
from the outpatient and emergency departments of PEMH through non-probability consecutive sampling. Both male and female patients
who had experienced at least one migraine attack followed by a postdrome phase during the study period were eligible. Exclusion criteria
included patients with other neurological disorders that could confound postdrome symptoms—such as epilepsy, multiple sclerosis, or
chronic fatigue syndrome—as well as individuals with psychiatric illnesses like major depressive disorder or anxiety disorders that could
interfere with assessment of mood or cognitive function. Patients taking long-term medications that affect mood, cognition, or sleep
were also excluded to avoid confounding influences. The required sample size of 385 participants was estimated using an online sample
size calculator with a significance level of 0.05, a margin of error of 0.05, and an expected prevalence of postdrome symptoms of 0.5.
Data were collected using a structured questionnaire designed specifically for this study based on ICHD diagnostic criteria. The
instrument included sections on demographic characteristics, migraine history, and a detailed assessment of postdrome symptoms such
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as low mood, fatigue, poor concentration, headache, and sleep disturbances. The questionnaire underwent pilot testing on a small subset
of participants to establish its reliability and content validity prior to full-scale administration.

Data collection was carried out through structured interviews conducted by trained medical officers. In cases where participants were
unable to read or write, the researchers assisted in completing the questionnaire without influencing or priming the responses.
Participants were asked to describe symptoms experienced within hours to days following the resolution of the migraine headache,
ensuring comprehensive capture of postdrome features. The interviewers were specifically trained to probe for relevant information
using neutral questioning techniques to minimize interviewer bias. Collected data were entered and analyzed using the Statistical
Package for the Social Sciences (SPSS) version 26.0. Descriptive statistics, including frequencies and percentages, were used to
summarize demographic variables and the prevalence of individual postdrome symptoms. Age was categorized into defined groups,
while gender and symptom distribution were presented as categorical variables. Associations between demographic factors and
postdrome symptoms were analyzed using cross-tabulations and chi-square tests, with a p-value of less than 0.05 considered statistically
significant. Overall, the study design was methodologically sound and adhered to ethical and analytical standards appropriate for clinical
observational research.

RESULTS

The study included a total of 385 patients diagnosed with migraine. The gender distribution was nearly balanced, with 50.9% males
(n=196) and 49.1% females (n=189). The majority of participants were within the 31-50-year age group, indicating that migraine was
most prevalent among adults in their active working years. A substantial proportion of participants, 56.1% (n=216), reported a family
history of migraine, suggesting a strong hereditary component. Most patients (92.5%, n=356) experienced postdrome symptoms, while
only 7.5% (n=29) did not report any symptoms following their headache episode, underscoring the high prevalence of the postdrome
phase among migraineurs. Among those who reported postdrome symptoms (n=356), the most frequently experienced manifestations
were low mood (81.7%) and concentration difficulty (74.2%), followed by light sensitivity (62.1%). Other common symptoms included
irritability (55.1%), neck stiffness (51.7%), and fatigue (50.0%). Less frequent symptoms were head discomfort (39.0%), dizziness
(38.5%), nausea (28.7%), and sleep disturbance (27.8%), while a smaller fraction (12.1%) reported other nonspecific symptoms. These
findings reflect the diverse symptom profile and multifactorial nature of the postdrome phase. Regarding migraine duration, 34.0%
(n=131) had been suffering for over 10 years, while 31.4% (n=121) reported a disease duration between 6—10 years. A total of 27.5%
(n=106) had experienced migraines for 1-5 years, and only 7.0% (n=27) reported having the disorder for less than one year. The
frequency of migraine attacks varied, with 37.9% (n=146) reporting 1-3 attacks per month, 25.5% (n=98) experiencing 4—6 attacks, and
12.5% (n=48) having more than six attacks per month, while 24.2% (n=93) experienced them less than once monthly. In terms of
symptom resolution, 80.8% (n=311) of patients reported taking medication for their most recent migraine episode. Among these, 36.4%
(n=113) recovered within 7—12 hours, 35.0% (n=109) within 13-24 hours, and 18.6% (n=58) within 25-48 hours. In contrast, among
those who did not take medication (n=74), half (50.0%, n=37) recovered within 7—12 hours, 39.2% (n=29) within 13-24 hours, and a
small proportion (4.0%, n=3) between 25—48 hours. These findings suggest that although medication use may facilitate faster recovery,
individual variability remains substantial.

An analysis of headache severity showed that 56.9% (n=62) of mild cases resolved within 7—12 hours, while 73.4% (n=80) of moderate
cases took 13—24 hours to recover. In severe cases, 41.1% (n=53) normalized in 7—12 hours, and 27.1% (n=35) in 13—24 hours. Statistical
testing revealed no significant association between headache severity and the presence of postdrome symptoms (p=0.98). Similarly, no
significant relationship was found between medication use and the occurrence of postdrome symptoms (p=1.1), suggesting that neither
attack severity nor treatment strategy substantially influenced the manifestation of postdrome features. Further subgroup analysis was
performed to explore associations between demographic and clinical characteristics and the occurrence of postdrome symptoms. The
findings revealed that postdrome symptoms were slightly more prevalent among females (93.5%) compared to males (91.3%), although
the difference was not statistically significant (p=0.46). Age also appeared to influence postdrome manifestation, with the highest
prevalence observed among patients aged 31-50 years (94.7%), followed by those above 50 years (91.0%). Younger patients (18—30
years) exhibited a marginally lower prevalence (89.0%). A progressive increase in postdrome symptoms was noted with longer migraine
duration, from 85.2% in those with disease duration less than one year to 95.4% among those with migraine history exceeding ten years
(p=0.04). Similarly, patients experiencing more frequent attacks demonstrated a higher likelihood of postdrome symptoms—=88.2%
among those with fewer than one episode per month compared to 97.9% among those with more than six monthly attacks (p=0.03).
Family history of migraine also correlated positively with the presence of postdrome features, reported in 94.9% of those with positive
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family history versus 89.9% without (p=0.05). Collectively, these findings suggest that female gender, longer disease duration, higher
attack frequency, and a positive family history may predispose individuals to more pronounced or frequent postdrome symptoms.

Table 1: Demographic and clinical characteristics (n=385)

Characteristic Frequency (n)
Gender

Male 106 (27.5%)
Female 279 (72.5%)
Age Group (Years)

18-30 82 (21.3%)
31-40 95(24.7%)
41-50 102 (26.5%)
51-60 65(16.9%)
>60 41 (10.6%)

Duration of Migraine Disease (Years)

<1 27 (7%)

1-5 106 (27.5%)
6-10 121(31.4%)
>10 131(34.0%)
Time Since Last Migraine Attack (Month ago)

Within the last month 127 (33%)
1-3 months 101(26.2%)
4-6 months 91(23.6%)
>6 months 66(17.1%)

Frequency of Migraine Attacks (Per month)

Less than once per month 93(24.2%)
1-3 times 146(37.9%)
4-6 times 98 (25.5%)
>6 times 48(12.5%)

Family History of Migraines

Yes

216 (56.1%)

No

169(43.9%)

Presence of Postdrome Symptoms

Yes

356(92.5)

No

29(7.5%)
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Table 2: Return to Normal after medication and headache severity by Time Interval for last migraine attack (n=385)

Time Interval (Hours) Medication Taken Headache severity

Yes (n=311) No (n=74) Mild (n=109) Moderate (147) Severe (129)
0-6 hours (n=36) 31 (9.6%) 5(6.8%) 5(4.6%) 14 (12.8%) 17 (13.2%)
7-12 hours (n=150) 113 (36.4%) 37 (50%) 62 (56.9%) 35 (32.1%) 53 (41.1%)
13-24 hours (n=138) 109 (35.0%) 29 (39.2%) 23 (21.1%) 80 (73.4%) 35(27.1%)
25-48 hours (n=61) 58 (18.6%) 3(4 %) 19 (17.4%) 18 (16.6%) 24 (18.6%)

Table 3: Association of Postdrome symptoms and headache severity (n=385)

Headache Severity Presence of Postdrome Symptoms Presence of Postdrome Symptoms (No, n = P value
(Yes, n = 356) 29)

Mild 99 10 0.98

Moderate 139 8

Severe 118 11

Table 4: Association of Postdrome symptoms and Medication use (n=385)

Postdrome Symptoms Medication Taken (Yes, n = 311) Medication Not Taken (No, n = 74) p-value
Yes 289 67 1.1
No 22 7

Table 5: Association of Demographic and Clinical Predictors with Presence of Postdrome Symptoms (n = 385)

Variable Category Presence of Postdrome Symptoms n (%) p-value
Gender Male (n=196) 179 (91.3%) 0.46
Female (n=189) 177 (93.5%)
Age Group (Years) 18-30 (n=82) 73 (89.0%) 0.21
31-50 (n=197) 187 (94.7%)
>50 (n=106) 97 (91.0%)
Duration of Migraine (Years) <1 (n=27) 23 (85.2%) 0.04*
1-5 (n=106) 96 (90.6%)
6-10 (n=121) 116 (95.8%)
>10 (n=131) 125 (95.4%)
Frequency of Attacks (Per Month) <1 (n=93) 82 (88.2%) 0.03*
1-3 (n=146) 135 (92.5%)
4-6 (n=98) 94 (95.9%)
>6 (n=48) 47 (97.9%)
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Variable Category Presence of Postdrome Symptoms n (%) p-value
Family History of Migraine Yes (n=216) 205 (94.9%) 0.05*
No (n=169) 152 (89.9%)

*Statistically significant (p < 0.05)

Return ta Normal After Last Migraine Attack by Medication Use Frequency of Postdrome Symptoms among Migraine Patients (n=356)
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The findings of the present study demonstrate a remarkably high prevalence of postdrome symptoms among patients with migraine,
with 92.5% of participants reporting one or more postdrome manifestations. This observation reinforces previous evidence that the
postdrome phase constitutes an integral and frequently encountered component of the migraine cycle (13). The predominance of low
mood, concentration difficulty, and light sensitivity as leading postdrome symptoms in this study aligns with prior literature that
identifies these features as core elements of the post-headache phase (14—16). The high frequency of these symptoms reflects the
substantial neurocognitive and sensory burden that persists beyond headache resolution, further emphasizing the disabling nature of
migraine beyond its pain phase. Interestingly, the comparatively lower incidence of nausea (28.7%) and sleep disturbance (27.8%)
observed in this study contrasts with previous findings that reported higher prevalence rates of these symptoms (17). Such differences
may be attributed to variations in study populations, recall accuracy, or cultural perceptions influencing symptom reporting. These
discrepancies highlight the heterogeneity of the postdrome experience and underscore the need for standardized criteria for identifying
and quantifying postdrome features in clinical and research settings. The absence of a significant relationship between headache severity
and postdrome symptoms (p=0.98) supports the notion that the postdrome phase may occur independently of headache intensity. Several
previous investigations have reported similar results, suggesting that neurological and biochemical processes underlying postdrome
phenomena—such as altered cortical excitability, brainstem dysregulation, and neurotransmitter imbalance—may not necessarily
correspond with headache magnitude (18,19). This indicates that the postdrome phase represents a distinct pathophysiological stage
within the migraine continuum rather than a mere extension of the pain episode. The analysis further revealed no significant association
between medication use and the occurrence of postdrome symptoms (p=1.1). This finding is consistent with existing research that
suggests pharmacologic treatments primarily target the headache phase, with limited efficacy in modifying or preventing postdrome
symptoms (20,21).

The persistence of postdromal features despite therapeutic interventions underscores an unmet clinical need for comprehensive migraine
management strategies that address all stages of the migraine attack, including premonitory and postdrome phases. From a broader
perspective, the findings contribute to growing recognition that the postdrome phase significantly affects patients’ quality of life, often
prolonging functional impairment even after headache relief. Understanding the temporal and symptomatic profile of this phase may
facilitate earlier recognition, more targeted interventions, and patient education to mitigate its impact on daily functioning. The study
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possesses several strengths, including a well-defined diagnostic framework based on standardized ICHD criteria, adequate sample size,
and systematic assessment of multiple postdrome symptoms. The inclusion of demographic and clinical correlates provides valuable
insight into factors potentially influencing postdrome occurrence. However, certain limitations must be acknowledged. The cross-
sectional design limits causal inference, and the reliance on self-reported symptoms introduces the possibility of recall bias. The study
was conducted in a single tertiary care center, which may restrict generalizability to broader populations. Additionally, the absence of
objective neuroimaging or biochemical markers limits understanding of the underlying mechanisms contributing to postdrome
phenomena. Future research should employ longitudinal and multicentric designs to confirm these findings across diverse populations
and explore neurophysiological correlates of the postdrome phase. Investigating the influence of hormonal status, comorbidities, and
migraine subtypes may also clarify patient-specific risk factors. Furthermore, integrating neuroimaging and biomarker-based approaches
could help delineate the mechanisms driving the persistence of symptoms after headache resolution (22). In conclusion, the present
study underscores the high prevalence and clinical significance of postdrome symptoms in migraine patients. These findings reinforce
that migraine should be recognized as a multi-phase disorder extending beyond pain, necessitating comprehensive therapeutic strategies
that address not only the headache but also the premonitory and postdrome phases to improve patient outcomes and quality of life.

CONCLUSION

The study concludes that postdrome symptoms are highly prevalent among individuals with migraine and encompass a broad spectrum
of manifestations that significantly affect daily functioning and overall well-being. These symptoms remain inadequately addressed by
treatments that primarily target the headache phase, underscoring the need for greater clinical recognition of the postdrome stage as an
integral component of migraine. A deeper understanding of this phase could enhance patient education, optimize management
approaches, and guide the development of more comprehensive therapeutic strategies. Continued research focusing on the mechanisms,
prevention, and alleviation of postdrome symptoms is essential to improve the quality of life for patients and to close a critical gap in
migraine care.
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