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“ 
THE HEADACHE CAN HAVE 

DEVASTATING  
CONSEQUENCES ON OUR 
NEUROLOGICAL HEALTH 

”
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secondary headaches include fevers, a sudden or abrupt onset, 

any changes in typical pattern, progressive headaches, or if the 

pain was precipitated by sneezing, coughing, or exercise [3].

NEUROANATOMY OF  
THE HEADACHE
Many of us understand the symptoms that define a headache, 

but the explanation of how headaches cause pain is another 

story entirely. The fifth or trigeminal cranial nerve located in the 

skull is the largest of the cranial nerves, and is primarily respon-

sible for providing motor and sensory information such as touch, 

pain, and temperature [4]. The trigeminal nerve is composed of 

three branches that conduct sensations from the scalp, blood 

vessels, meninges, face, mouth, neck, eyes, and throat [5]. In 

fact, our brain tissue lacks nerves that are pain sensitive, so 

the sensations and discomfort we feel during a headache are 

a manifestation of sensations that are sent through the trigem-

inal nerve to the thalamus [5]. The thalamus is the relay cen-

ter of the brain and processes incoming information. From that 

point, information about touch, pain, temperature, and vibra-

tions is sent to the brain. Through these processes, the brain is 

informed of these sensations that present as symptoms of head-

aches including pain and other associated symptoms such as  

vomiting, diarrhea, trouble with concentration, and more [5].

A HEADACHE’S EFFECT ON NEUROLOGICAL 
HEALTH 
The World Health Organization (WHO) describes health as the 

“absence of disease or disability,” as well as “a complete physi-

cal, mental and social well-being” [6]. Similar to how other phys-

iological diseases and disorders interrupt our quality of life, the 

headache has the capability to do the same. Recent research 

on impacted cognitive function, increased risk for brain lesions, 

and structural and functional changes in the brain suggests 

that the headache can have devastating consequences on our 

neurological health [7, 8]. Cognitive functions are composed of 

mental processes like perception, attention, memory, decision 

making, language comprehension, and other behaviors. When 

these processes are disrupted, they can impede our daily lives. 

Migraines are a type of headache that is characterized by recur-

rent headaches with varying levels of throbbing and pulsating 

pain, and is being investigated on how it can affect cognitive 

functions [9]. Functional imaging studies and neuropsychologi-

cal standardized tests have demonstrated  that headaches may 

affect cognitive domains including reaction times, attention, 

memory, verbal skills, and executive functions [7]. Case control 

studies, case series, and population based cohort studies have 

shown an alteration in the connectivity in migraine patients 

THE HEADACHE
Despite the high prevalence of fifty percent among the global 

population, the common headache is often underestimated, 

under-recognized, and under-treated [1]. Different sensations 

associated with headaches have been experienced by most 

individuals throughout their lifetime; many report having various 

degrees of pressure that may be described as throbbing, con-

stant, sharp, or dull [2]. While headaches can be easily dismissed 

by healthcare providers, it is essential to differentiate how com-

mon symptoms may be a sign of underlying issues. In order to 

understand how the symptoms of a headache are commonly 

misdiagnosed and may indicate potential underlying physiolog-

ical issues, it is important to analyze the types of headaches, 

symptoms, potential effects on the brain over time, and treat-

ment. Like other conditions, headaches can be broken down  

into several subtypes. As many as 150 subtypes of headaches 

have been reported with primary and secondary headache sub-

types being the two main types. Primary headaches include ten-

sion-type headaches, migraine headaches, cluster headaches, 

and daily persistent headaches while secondary headaches are 

considered to be a symptom of underlying issues [2]. 

Secondary headaches present themselves similarly to pri-

mary headaches. However, it is essential to consider the sur-

rounding circumstance of the headache, as this context may 

signal certain underlying conditions including strokes, head 

injuries, seizures, or trigeminal neuralgia. Some symptoms for 
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and health controls have indicated  mild effects on basic atten-

tion, delayed verbal skills, and moderate effects on sustained 

attention, working memory, processing speed, and visuomotor 

scanning speed [7]. Another study on frontal lobe dysfunc-

tion in patients with chronic migraines notes impairment in 

problem solving and decision making in migraine patients vs 

healthy controls [10]. 

Neurological imaging techniques allow both researchers 

and physicians to explore and measure activities and struc-

tures of the brain. Due to techniques such as MRIs, differ-

ent regions of the brain have been investigated in order to 

develop a deeper understanding of its function. An MRI, 

magnetic resonance imaging, is an imaging technique that 

uses magnetic fields and computer-generated radio waves to 

create detailed images of internal structures in the body [11]. 

The white matter of our brains is critical in the exchanging 

of information and communication between different parts of 

our brains, and it contains our nerve fibers and the exten-

sions of our nerve cells [12]. A study concluded that there 

was significant risk for migraine sufferers as compared 

to non-sufferers in developing deep white matter lesions, 

a marker of cerebrovascular small vessel damage that is 

associated with vascular risk burden [8]. The mechanism 

by which migraines may affect risk of developing white  

matter lesions may be due to inflammation and issues 

with the blood brain barrier which affects cerebrovascular  

integrity within the brain [8].

THE HEADACHE’S RISK OF MISDIAGNOSIS 
The emergency department is home to countless cases each 

day, but this consistently heavy caseload makes the emergency 

room a high risk site for diagnostic errors [13]. With regard to 

acute cerebrovascular cases, there was a significant amount of 



misdiagnosis when the patient described having milder, non-

specific, or transient symptoms related to their headaches [13]. 

These patients presented with headache symptoms to the ER. 

Despite non-traumatic headaches being identified as the fifth 

leading cause for emergency department visits, with roughly 3.8 

million visits per year, only a small percentage of patients were 

provided with imaging and concrete diagnoses [14]. 

Headaches are experienced by billions of people every year 

with some leading to debilitating symptoms, like migraines. It is 

essential to consider specific symptoms of headaches, as this 

context may signal certain underlying conditions. The neuro-

anatomy of our brain and other structures are evidently involved 

in the circuitry that headaches intersect with. Given the prev-

alence of diagnostic errors, it is important to advocate for our 

neurological health and understand how the headache can be 

more than just a headache.

“ 
HEADACHES ARE 
EXPERIENCED BY  

BILLIONS OF PEOPLE 
EVERY YEAR WITH 
SOME LEADING TO 

DEBILITATING 
 SYMPTOMS, LIKE 

MIGRAINES 

”
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