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A B S T R A C T   

Headache disorders are a common cause of disability globally and lead not only to physical disability but also to 
financial strain, higher rates of mental health disorders such as depression and anxiety, and reduced economic 
productivity which negatively impacts gross domestic product (GDP) on a national scale. While data about 
headache are relatively scarce in low- and middle-income countries (LMICs), those available suggest that 
headache disorders occur on a similar scale in LMICs as they do in high-income countries. In this manuscript, we 
discuss common clinical, political, economic and social barriers to headache care for people living in LMICs. 
These barriers, affecting every aspect of headache care, begin with community perceptions and cultural beliefs 
about headache, include ineffective headache care delivery systems and poor headache care training for 
healthcare workers, and extend through fewer available diagnostic and management tools to limited therapeutic 
options for headache. Finally, we review potential solutions to these barriers, including educational interventions 
for healthcare workers, the introduction of a tiered system for headache care provision, creation of locally 
contextualized diagnostic and management algorithms, and implementation of a stepped approach to headache 
treatment.   

1. Introduction 

Headache disorders are one of the most common medical conditions 
worldwide and are associated with significant disability. The 2019 
Global Burden of Disease (GBD) study ranked headache disorders as the 
third most common cause of disability globally, after back pain and 
depressive disorders, with migraine the top cause of disability in adults 
under 50 years of age [1]. According to the 2016 GBD study, almost 3 
billion people worldwide are living with headache disorders. Tension- 
type headache (TTH) affects 1.89 billion, and ranks as the third com
monest disease worldwide behind only dental caries and tuberculosis 
[2]. The rising prevalence estimates of headache disorders may be an 
artefact of better recent population-based studies, but their effect on 
disability demonstrates that headache is a major global public health 
concern. However, despite the unquestionably high global burden of 
headache, health care provision for headache, including the quality of 
care delivered and rates of utilization, are consistently poor across all 
world regions, countries, cultures, and settings, but this is especially true 

in low- and middle-income countries (LMICs) [3]. 
In this review, we highlight common barriers to headache care for 

people living in LMICs, including clinical, political, economic, and social 
barriers, as well as their consequences (Table 1). Subsequently, we re
view potential solutions to these barriers that may be applicable in LMIC 
settings (Table 1). 

2. Clinical barriers to headache care in LMICs 

Ineffective delivery systems for headache care in many countries, 
regardless of economic stratum, combine such that only a small pro
portion of people who could benefit from appropriate pharmacological 
treatment of their headaches actually access that care. Even in high- 
income countries (HICs), with greater numbers of healthcare providers 
available to their populations, many people with headache disorders are 
not evaluated in medical systems. A survey of adults with migraine from 
the United Kingdom, France, Germany, Italy, and the United States 
found that consultation rates with physicians were unexpectedly low 
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[4]. In India, fewer than one-quarter of those with headache had con
sulted a physician for their headache in the preceding year [5]. In China, 
barely half of those with migraine or medication overuse headache 
(MOH) and only 40% of those with TTH had consulted with a physician. 
While headache disorders are a major public health concern in sub- 
Saharan Africa (SSA) [6], literature on neurological diseases in this 
large region is scarce. Therefore, it is unclear what percentage of in
dividuals with headache disorders in SSA undergo formal evaluation by 
a provider [7]. 

Even among individuals who are evaluated by a healthcare provider, 
misdiagnosis and inadequate treatment of headache disorders are 
common. A World Health Organization (WHO) global survey of 
healthcare providers identified lack of training in diagnosing and 
managing headache disorders as a key reason for inadequate headache 
management, leading to misdiagnosis and inappropriate treatment for 
those who do seek medical care for headaches [3]. Accurate diagnosis of 
headache disorders presupposes that healthcare workers have received 
adequate headache education, which data have shown is generally not 
true in most settings, especially LMICs where a great proportion of 
healthcare is provided by non-physician healthcare workers [3]. 

An efficient headache care delivery system relies on adequate edu
cation and training in headache diagnosis and management by health
care providers at all levels. In such a system, primary care providers 
should be able to provide optimal management for the great majority of 
people with common headache disorders, since neurologists are not 

needed for most headache care. However, most undergraduate medical 
programs do not offer in-depth teaching in current headache practices. 
As a result, practicing general physicians are not well equipped either to 
provide good pharmacological and non-pharmacological treatment op
tions for headache or to understand the negative impact headache dis
orders can have on individuals' productivity and quality of life [8]. 

Neurologists are the specialists most likely to receive training in the 
diagnosis and management of headache disorders and to encounter large 
numbers of patients with headache disorders in their clinical practice, in 
LMICs as elsewhere. For example, headache disorders constituted 21% 
of the diagnoses made in a Ugandan outpatient neurology clinic [9], and 
27% of diagnoses in a Tanzanian neurology outpatient clinic, where it 
was the most frequent neurological diagnosis [10]. However, neurolo
gists are in short supply in most LMICs. The 2017 WHO Atlas of Country 
Resources for Neurological Disorders showed the European Region had a 
median of 6 neurologists per 100,000 population while the African and 
South-East Asia Regions reported medians of 0.10 and 0.04 respectively 
[11]. The Atlas emphasized the striking deficiency of adult neurologists 
in low-income (median of 0.03 per 100,000 population) and lower- 
middle-income countries (median of 0.13) compared to upper-middle- 
income (median of 1.09 per 100,000 population) and high-income 
(median of 4.75) countries [11]. Unfortunately, many LMICs also suf
fer from a shortage of neurology training programs. Of 19 countries 
surveyed in SSA, respondents from only nine reported the existence of 
postgraduate neurology training in their countries [12]. The conse
quences are not only fewer neurologists available to care for patients 
with headache but also fewer neurologists available to train other 
healthcare personnel in good headache management. 

Lack of healthcare providers well-versed in headache management, 
paucity of available headache prophylactic medications, and ease of 
obtaining over-the-counter analgesics for pain have combined to result 
in high rates of MOH in many LMICs, as in Ethiopia [13] and Zambia 
[14]. In these settings, easy access to analgesics from private-sector 
pharmacies may provide temporary relief from headache while less
ening incentive to seek formal medical assessment of their headache – a 
pathway likely to increase the burden of MOH over time. This is espe
cially true in urban areas where over-the-counter analgesics are even 
more accessible. For example, in Zambia, the prevalence of MOH in rural 
areas was 2.1% compared to the striking urban prevalence of 14.5% 
[14]. 

3. Political/economic barriers to headache care in LMICs 

LMICs suffer from a shortage of physicians who are well-trained in 
primary headache disorder recognition, leading to high rates of misdi
agnosis and inadequate or inappropriate treatment [15]. Lack of local 
expertise limits headache awareness campaigns, opportunities for 
continuing medical education activities focused on headache, and 
advocacy efforts within healthcare policy sectors. The dearth of local 
experts also means less locally driven research to address these policy 
gaps. 

Furthermore, LMICs suffer from a knowledge gap regarding the ill- 
health consequences of headache disorders. For instance, the preva
lence and attributable of headache disorders in both adult and pediatric 
populations in SSA are largely unknown. Because health policy decisions 
are often – and to a large extent should be – based on the perception of 
ill-health burden, this knowledge gap makes it difficult for uninformed 
policymakers in LMICs to recognize headache disorders as a public 
health concern, accord due priority to them, develop policies and 
structures for improving access to good headache care, and implement 
changes that would improve diagnosis and treatment of headache dis
orders and thereby reduce their associated disability. Yet, in SSA 
countries where data are available, such as Zambia and Ethiopia, 
prevalence of headache disorders is comparable to that in HICs [13,14]. 
In Zambia, the one-year prevalence of any headache among the adult 
population is estimated at 61.6%, and of individual headache disorders 

Table 1 
Summary of common barriers that individuals with headache disorders in LMICs 
face in obtaining proper diagnosis and management of their headache disorders 
as well as potential solutions for each identified barrier.  

Barriers Potential Solutions 

(a) Clinical barriers to headache care  
Shortage of neurologists and neurology 

training programs 
Increase opportunities for formalized 
neurology training programs 

Misdiagnosis Healthcare worker education programs 
targeted at healthcare workers of all 
levels 

Lack of validated algorithms to identify 
patients at highest risk for secondary 
headaches who need more extensive 
evaluations 

Locally contextualized research to 
develop structured diagnostic 
questionnaires and treatment 
algorithms based on local epidemiology 

Increased rates of medication overuse 
headache 

Public education regarding therapeutic 
options for headache 

(b) Political/economic barriers to 
headache care  

Ineffective healthcare delivery systems Development of structured headache 
services such as the three-tiered system 
Improved education of health care 
personnel and general providers 

Inadequate treatment or therapeutic 
mismanagement 

Healthcare worker education programs 
targeted at healthcare workers of all 
levels 

Neuroimaging may be unavailable, 
unaffordable or delayed 

Advocacy within health ministries and 
government policy makers to improve 
access to diagnostic services 
Improved training of healthcare workers 
to limit inappropriate utilization of 
diagnostic testing during headache 
evaluations 

Reduced access to CSF diagnostics Advocacy within health ministries and 
government policy makers to improve 
access to diagnostic services 

(c) Social Barriers to Headache Care  
Community misperceptions regarding 

headache 
Public education regarding the nature of 
headache disorders 

High rates of secondary headache 
disorders in regions with high HIV 
burden 

Healthcare worker education programs 
targeted at healthcare workers of all 
levels 
Increase opportunities for formalized 
neurology training programs 

High refusal rates of lumbar puncture Public education on the indications, 
risks, and benefits of lumbar puncture  
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at 22.9% for migraine, 22.8% for TTH, and 11.5% for headache disor
ders characterized by headache on ≥15 days/month, including 7.1% for 
MOH [6]. Surveys in Zambia and Ethiopia also revealed an association 
between headache-associated disability and economic loss at national 
level, with indirect costs of headache estimated at 1.6% loss of gross 
domestic product (GDP) in Ethiopia [13] and a similar 1.9% loss of GDP 
in Zambia [6]. 

In addition to barriers to diagnosis of headache disorders, LMIC 
settings often have substantially fewer pharmacologic options available 
for headache management when compared to HICs. While therapeutic 
options differ by country, basic medications are available in most 
countries. In a WHO survey, countries were asked to report on the 
availability of at least one medicine (acetylsalicylic acid, ibuprofen, 
paracetamol, or propranolol) used for the treatment of headache dis
orders at both primary-care and hospital levels. Of the 117 responding 
countries, 108 (92%) reported consistent availability of at least one 
medication in primary care and 110 (94%) at hospital level [11]. The 
Pan-African Medical Journal published a formal consensus statement 
developed by a multinational group of authors on widely available 
medications for acute first and second-line headache treatment, as well 
as prophylaxis [16]. This first expert consensus making recommenda
tions for the management of migraine in African adult patients was 
created as a practical guideline for healthcare practitioners to adapt to 
the medical resources most commonly available in their local settings 
within SSA. 

Affordability of expensive tests such as neuroimaging is an additional 
challenge. Many LMICs lack personal health insurance options, espe
cially for the poorest segments of their populations, resulting in medical 
tests such as neuroimaging being accessed through out-of-pocket pay
ments. For example, in Cameroon, an estimated 40% of the population 
live below the poverty line, and 96–98% do not have any form of 
financial protection for healthcare-related expenses. In such circum
stances, out-of-pocket payments as the main means of accessing CT 
imaging often leave patients and their families financially debilitated 
[17]. Data from the World Bank indicate that each drop in World Bank 
income group is associated with a 29% decrease in the share of the 
population who can afford a given test [18]. The WHO defines cata
strophic health expenditure as health-related out-of-pocket expenditure 
of >40% of disposable household income [19]. In most low-income 
countries surveyed, only the top 10–20% of income earners in the 
population were able to afford tests without catastrophic health 
expenditure [18]. In surveyed lower middle-income countries, >40% of 
the population, on average, could not afford neuroimaging tests [18]. 

4. Social barriers to headache care in LMICs 

Cultural beliefs have a huge bearing on headache health-seeking 
behaviors in communities [20]. Beliefs that headache is caused by so
cial or emotional problems, visual impairment, exposure to very bright 
light, or supernatural forces are common in many cultures. Entrenched 
reliance on traditional healers is also common in many cultures, not 
infrequently coupled with distrust of modern medicine. These myths and 
behavioral preferences often result in delayed, missed or erroneous di
agnoses of headache disorders, and failure to receive medically proven 
treatments. Community perceptions of headache in LMICs often erro
neously attribute it to hypertension, or, in regions with high rates of 
tropical diseases such as malaria, typhoid and meningitis, to an infec
tious process [4,21]. When this occurs, mismanagement is the result. 

5. Barriers to identifying secondary headaches in LMICs 

When managing headache disorders in both HICs and LMICs, 
healthcare personnel at all levels of the healthcare system must be able 
to differentiate between primary and secondary headache disorders. In 
general, secondary headache disorders due to infectious disease are 
more common in low-resourced settings than in HICs, so a high degree of 
clinical suspicion for secondary and infectious causes of headache must 
be maintained in these settings [4]. However, current algorithms 
designed to aid clinicians in determining which individuals should un
dergo more extensive evaluation for secondary headaches are often not 
applicable to LMIC settings. One major reason for their poor trans
portability to LMICs is that HIV infection is often an absolute indication 
for neuroimaging in these algorithms [22], while >90% of people living 
with HIV reside in LMICs [23], where neuroimaging is often unavailable 
and unaffordable – and certainly not to be performed without clear 
need. At the same time, headache is one of the most common complaints 
in this patient population [24]. Thus, contextualized and validated al
gorithms for identifying patients at highest risk for secondary headaches 
in regions with a high burden of HIV infection are urgently needed. 

To the extent that evaluation of potential secondary causes of 
headaches requires additional diagnostics – not only neuroimaging but 
also examination of cerebrospinal fluid (CSF) – limited access to these 
diagnostics, especially neuroimaging such as computed tomography 
(CT) and magnetic resonance imaging (MRI), creates barriers in many 
LMICs. In a study conducted in the West African subregion in 2015 and 
2016, a severe deficit of MRI facilities was identified, with only 84 MRI 
units serving a combined population of over 370 million people [25]. 
Even when facilities are available in a LMIC, they are often limited to a 

Fig. 1. Three-tiered system for headache healthcare provision proposed by the Global Campaign against Headache [29]. This system is reliant on improved training 
of healthcare providers at level one and reserves limited specialist care for individuals with the most complex and difficult to treat headache disorders. 
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few hospitals within the country, usually in urban centers not 
geographically close to where many patients reside [18]. 

Imaging results are also often delayed in LMICs. In urgent situations, 
only about 15% of patients in low-income countries can obtain CT im
aging for stroke evaluation within 4.5 h of symptom onset, compared to 
100% in high-income countries [18]. The resultant delays in initiation of 
appropriate treatment can be devastating for individuals with headaches 
secondary to infectious or inflammatory etiologies. 

Obtaining CSF via lumbar puncture (LP) is a key diagnostic step in 
some patients with headache in order to rule out infectious and in
flammatory causes. However, in resource-limited settings, LP may not 
be utilized because of inadequate staff training, lack of proper equip
ment, and inaccurate analysis of CSF. For example, although LPs are 
performed in a rural hospital in Mosango, Kwilu Province, in the Dem
ocratic Republic of Congo, even basic CSF diagnostics such as glucose 
and protein concentration cannot be obtained, limiting the utility of the 
investigation in determining headache etiology [26]. This clinical sce
nario is not uncommon in many LMIC settings. 

High refusal rates for LP in some regions further limit its utility in the 
evaluation of secondary headaches. In a study of inpatient pediatric care 
in 14 district hospitals in Kenya, no LPs were performed on 46 patients 
presenting with symptoms and signs of meningitis, despite 13 hospital 
laboratories having capacity for CSF microscopy [27]. A survey of cli
nicians practicing in urban medical centers in Nigeria, Malawi, and 
Zambia found that half of respondents reported LP refusal, often 
attributed to patients' and relatives' preexisting belief that the procedure 
would cause death [27]. While this was a major barrier to clinical care in 
these countries, provider-level factors, including inadequate staffing and 
training, and unavailability of prior neuroimaging to assess risk of her
niation, also contribute to LP non-performance in resource-limited set
tings [28]. 

6. Potential solutions to improve headache care in LMICs 

While barriers to good headache care are plentiful in many LMICs, so 
too are potential solutions. For example, the development of structured 
headache services in LMICs could rectify the under-diagnosis and under- 
treatment of headache in these regions. One possible strategy is the 
three-tiered system advocated by Lifting The Burden: the Global 
Campaign against Headache, in collaboration with the European 
Headache Federation (Fig. 1) [29]. This system assumes that approxi
mately 50% of all those with headache should be able to manage 
themselves, such as those with episodic TTH or less frequent migraine. 
However, this necessitates improved public education about the nature 
of headache disorders and how to manage these episodes. Of the 
remaining 50%, who need professional care, level-1 healthcare pro
viders would manage the great majority (~90%). Level-1 providers are 
intended to be primary care physicians, clinical officers, or nurses who 
are expected to be capable of diagnosing and managing common pri
mary headache disorders, as well as recognizing important secondary 
headaches, after completing a concentrated short training course. Level- 
2 providers are physicians (not necessarily neurologists) with additional 
theoretical and practical training in headache medicine and would be 
expected to manage more complex primary headache disorders as well 
as some common secondary headache disorders. Finally, level-3 pro
viders are fully trained specialist physicians in academic medical centers 
who manage highly complex or rare primary headaches and the full 
range of secondary headache disorders [30]. The purpose behind this 
structure is to reduce unnecessary demand upon specialists and reserve 
higher levels of headache care for those who truly require it [29]. In the 
absence of a structured system of headache care, the unmet healthcare 
need for people with headache will almost inevitably persist. By 
developing a structured headache healthcare system, LMICs can ensure 
people with headache have contact with a healthcare professional at the 
appropriate level, with headache knowledge adequate for that level, and 
receive appropriate diagnosis and management. 

Improving education of primary care providers is a vital step in 
improving the global burden of headache and is also a prerequisite to 
developing a tiered headache care system. Educational interventions 
have been shown to be beneficial in LMIC settings. For example, in 
Estonia, an education model was created to improve headache care 
delivered by general practitioners [31]. Primary providers attended an 
educational program delivered as two six-hour courses on headache 
medicine. As a result of the intervention, participants referred fewer 
patients to specialists, used more specific headache diagnoses, ordered 
fewer unnecessary diagnostic tests for headache, and were more likely to 
initiate headache treatment than they were prior to the intervention. In 
Senegal, there are “neuro caravans” where neurologists travel to rural 
regions to train local providers in management of common neurologic 
conditions [32]. Similarly, the Disease Relief Through Excellent and 
Advanced Means (DREAM) health program created an initiative to 
educate >10,000 African personnel, including clinical officers, doctors, 
and nurses, in 11 countries in SSA on how to manage communicable and 
non-communicable diseases, including headaches from primary and 
secondary causes [33]. This initiative allowed more patients to be 
evaluated and receive treatment for their headaches without needing to 
be seen by a specialist. 

Training generalists and nonphysician providers, especially in rural 
regions, in the basic management of highly prevalent neurologic con
ditions such as headache disorders is an appropriate response to the 
shortage of neurologists in LMICs. But it is insufficient. There is a paucity 
of formalized neurology training programs in LMICs, and a need to in
crease their number, quality and availability. International collabora
tions, whereby experienced external individuals and organizations help 
to establish such programs, provide one means of achieving this in 
LMICs with pressing requirements for more neurologists [15]. For 
example, the National Autonomous University of Honduras and the 
World Federation of Neurology (WFN) collaborated to develop a cur
riculum in Honduras, which continues to undergo internal and external 
evaluation [15]. Their curriculum includes research and teaching skills, 
and has led to increased epidemiologic studies in Honduras and public 
health interventions. Similar interventions could be applied to other 
LMICs to tackle headache disorders and other neurologic conditions. 

Especially in LMIC settings, where the majority of primary headache 
care is likely to be provided by non-physician healthcare workers, 
improving headache diagnosis and management may begin with 
implementation of structured diagnostic questionnaires and treatment 
algorithms. Among potential tools are the Aids to management of head
ache disorders in primary care, developed by the Global Campaign against 
Headache and providing comprehensive guides on diagnosis and man
agement of headache disorders in primary care together with assessment 
instruments [34]. The latter can be administered by medical or trained 
lay interviewers and include questions based on diagnostic criteria of the 
International Classification of Headache Disorders, 3rd edition. There 
are separate modules such as a headache diary that assists diagnosis and 
a headache calendar that supports follow-up [34]. A pre-treatment 
Headache-Attributed Lost Time in 90 days (HALT-90) index and post- 
treatment Headache-Attributed Lost Time in 30 days (HALT 30) index 
quantify one important impact of an individual's headache disorder – on 
productive time. The Headache Under-Response to Treatment (HURT) 
questionnaire measures the outcome of treatment while offering guid
ance on how treatment might be modified for better effect [34]. Ad
vantages of these instruments in busy clinical settings are that they are 
short questionnaires, and can be self-administered and scored. Although 
these aids to management were designed for use in European countries, 
adaptations for use in LMICs are possible owing to unlimited free 
accessibility to content and translation protocols. 

Improving availability of medications for good headache manage
ment in LMICs is also imperative. The therapeutic intervention for 
headache associated with the greatest population-level health gain is 
acute, stepped-care management using aspirin plus sumatriptan [35]. 
This approach was developed using a WHO model for cost-effective 
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Step One
- NSAIDs 

- Acetylsalicylic acid

Step Two
(if no response to simple 
analgesics in Step One)
Triptans

(Sumatriptan)

Step Three: 
Add 
Prophylaxis
(if >3 headache 
attacks per month)
- Propranolol

- Amitriptyline

Fig. 2. Illustration of the stepped care approach for headache treatment which has been shown to be cost-effective using modeling analyses based on available data 
from China, India, Russia and Zambia. 

Patient recognition of headache as a medical disorder 
amenable to treatment

Patient decision to seek care

Healthcare worker recognizes headache as a medical 
disorder amenable to treatment

Healthcare worker able to distinguish primary from 
secondary headache disorders

Healthcare worker able to accurately diagnose specific 
primary headache disorder

Healthcare worker initiates appropriate pharmacologic 
therapy

Patient and healthcare worker monitor therapy response

Escalation of therapy and/or referral to specialist provider for 
those who do not respond to initial management

Barriers: Difficulty accessing a 
provider, ineffective healthcare 

delivery systems

Barriers: Misdiagnosis, inadequate 
training of healthcare personnel on 

headache disorders

Barrier: lack of validated algorithms 
to determine whether a patient 
should have extensive evaluation of a 
secondary headache disorder

Barriers: Inadequate training of 
healthcare personnel, patient difficulty 
accessing imaging or neurodiagnostic 
testing

Barriers: Fewer therapeutic 
options, inaffordability of meds

Barriers: Lack of health program 
initiatives to monitor patient outcomes, 
increased rates of medication over-use 
headache in LMICs

Barriers: Lack of structured headache 
services and specialized headache 
centers, shortage of neurologists

Barrier: Community misperceptions 
regarding headache

Fig. 3. Typical patient pathway to headache care with barriers with the potential to impact each step in the care pathway noted to the right.  

D. Mortel et al.                                                                                                                                                                                                                                  



eNeurologicalSci 29 (2022) 100427

6

analysis focusing on a core set of intervention strategies for migraine 
that were theoretically applied to the general populations of China, 
India, Russia, and Zambia (Fig. 2) [35]. This model assumed that trip
tans were used only by non-responders to simple analgesics such as 
aspirin in a stepped care treatment paradigm. Other model assumptions 
were that acute treatment is initiated at headache onset and is used once 
per attack, while prophylaxis would be offered only to people with 3 or 
more migraine attacks per month. When this model was theoretically 
applied to the four countries, implementation of aspirin and sumatriptan 
as abortive therapy resulted in a gain of 700–1600 healthy life years 
(HLYs) per one million population. A combination of acute management 
and prophylaxis also offered sizeable health benefits. While these would 
not be fully realized in the population because of incomplete coverage 
and adherence [35], both of these can be enhanced by the educational 
initiatives that are an essential part of structured headache services [29]. 

Among therapeutics used for acute care, aspirin is widely available 
globally, and has been shown to be highly cost-effective. In the same 
WHO model of cost-effectiveness applied to the same four countries, use 
of aspirin in this treatment paradigm cost less than US$100 per HLY 
gained [35]. Paracetamol/acetaminophen is one of the most common 
medications actually used for acute management of headaches in many 
LMIC settings, and similarly inexpensive, but, it should be noted, less 
effective [36]. Of note, the WHO's Essential Medicines List includes a 
core set of drugs known to be effective and cost-effective for migraine 
management, including aspirin (ibuprofen for children) and sumatrip
tan, along with propranolol as a preventative medication [37]. How
ever, whether drugs on the Essential Medicines List are included on 
national formularies varies by country, and policy and advocacy work 
will be required in many LMIC settings in order to increase access to this 
basic set of essential headache medications. 

While limitations in neuroimaging affordability and accessibility are 
unlikely to be resolved quickly, improved training of primary care 
providers on headache management often results in the ability to avoid 
the cost of CT imaging altogether [38] by allowing providers to feel 
more confident that this is not indicated when the patient's history is 
reassuring and neurologic examination shows no abnormalities. This is 
also true in LMICs, where the yield of correctable abnormalities from 
routine CT imaging in individuals with headache who have normal 
neurologic findings and an absence of concerning clinical features is low 
[38]. Therefore, it is likely to be more cost effective to train healthcare 
workers to obtain a detailed history and undertake physical examination 
so that limited imaging resources can be reserved for patients with a 
high suspicion for intracranial lesions or those with poor response to 
initial management [38,39]. 

7. Conclusions 

Headache disorders, such as migraine, TTH, and MOH contribute 
significantly to the global burden of disease, impact quality of life, and 
can be financially penalizing as a result of lost workdays and produc
tivity. Yet, individuals with headache disorders in LMICs face multiple 
barriers to accessing appropriate headache care, including lack of 
community and healthcare provider awareness of headache disorders, 
limited headache education of healthcare workers, lack of access to 
specialist services and basic investigations for headache disorders, 
inadequate treatment availability, and an absence of data regarding the 
best way to screen for secondary headaches in populations with a high 
prevalence of HIV infection (Fig. 3). Low funding and poor health pol
icies for headache care in LMICs, compounded by under-recognition of 
the burden of headache disorders in these settings, further deter ad
vancements in care [40]. Improved patient education and provider 
training in headache management in addition to partnering with poli
cymakers for the systematic development of structured headache ser
vices and stepped management of headache disorders are essential. 
Increased local research is also needed in LMICs to understand the full 
burden of headache disorders in these settings, investigate factors that 

contribute to poor headache management, and develop locally relevant 
diagnostic and therapeutic algorithms. In doing so, healthcare systems 
can develop locally contextualized and effective diagnostic and thera
peutic approaches to tackle this very substantial public-health problem 
that accounts for a major proportion of the global neurologic burden of 
disease. 

References 

[1] Global Burden of Disease Study 2019 Collaborators, Global burden of 369 diseases 
and injuries in 204 countries and territories, 1990–2019: a systematic analysis for 
the Global Burden of Disease Study 2019, Lancet Lond. Engl. 396 (10258) (2020) 
1204–1222, https://doi.org/10.1016/s0140-6736(20)30925-9. 

[2] Global Burden of Disease Study 2016 Collaborators, Global, regional, and national 
incidence, prevalence, and years lived with disability for 328 diseases and injuries 
for 195 countries, 1990–2016: a systematic analysis for the Global Burden of 
Disease Study 2016, Lancet Lond. Engl. 390 (10100) (2017) 1211–1259, https:// 
doi.org/10.1016/s0140-6736(17)32154-2. 

[3] World Health Organization, Lifting the Burden (Organization). Atlas of Headache 
Disorders and Resources in the World 2011, World Health Organization, 2011. 

[4] D. Saylor, T. Steiner, The global burden of headache, Semin. Neurol. 38 (02) 
(2018) 182–190, https://doi.org/10.1055/s-0038-1646946. 

[5] G.N. Rao, G.B. Kulkarni, G. Gururaj, L.J. Stovner, T.J. Steiner, The burden 
attributable to headache disorders in India: estimates from a community-based 
study in Karnataka state, J. Headache. Pain. 16 (1) (2015) 94, https://doi.org/ 
10.1186/s10194-015-0574-9. 

[6] E. Mbewe, P. Zairemthiama, R. Paul, G.L. Birbeck, T.J. Steiner, The burden of 
primary headache disorders in Zambia: national estimates from a population-based 
door-to-door survey, J. Headache. Pain. 16 (1) (2015) 36, https://doi.org/ 
10.1186/s10194-015-0513-9. 

[7] C.K. Tegueu, S. Nguefack, J. Doumbe, Y.F. Fogang, P.C. Mbonda, E. Mbonda, The 
spectrum of neurological disorders presenting at a neurology clinic in Yaoundé, 
Cameroon, Pan. Afr. Med. J. 14 (2013) 148, https://doi.org/10.11604/ 
pamj.2013.14.148.2330. 

[8] K. Ravishankar, Barriers to headache care in India and efforts to improve the 
situation, Lancet Neurol. 3 (9) (2004) 564–567, https://doi.org/10.1016/s1474- 
4422(04)00855-5. 

[9] M. Kaddumukasa, L. Mugenyi, M.N. Kaddumukasa, et al., Prevalence and incidence 
of neurological disorders among adult Ugandans in rural and urban Mukono 
district; a cross-sectional study, BMC Neurol. 16 (1) (2016) 227, https://doi.org/ 
10.1186/s12883-016-0732-y. 

[10] P.B. Adebayo, O.M. Aziz, R.E. Mwakabatika, et al., Out-patient neurological 
disorders in Tanzania: experience from a private institution in Dar Es Salaam, 
Eneurologicalsci. 20 (2020), 100262, https://doi.org/10.1016/j. 
ensci.2020.100262. 

[11] World Health Organization, Atlas: Country Resources for Neurological Disorders, 
2nd edn, WHO, Geneva, 2017. 

[12] F.J. Mateen, S.J. Clark, M. Borzello, J. Kabore, O. Seidi, Neurology training in sub- 
Saharan Africa: a survey of people in training from 19 countries, Ann. Neurol. 79 
(6) (2016) 871–881, https://doi.org/10.1002/ana.24649. 

[13] M. Zebenigus, R. Tekle-Haimanot, D.K. Worku, H. Thomas, T.J. Steiner, The 
prevalence of primary headache disorders in Ethiopia, J. Headache. Pain. 17 (1) 
(2016) 110, https://doi.org/10.1186/s10194-016-0704-z. 

[14] E. Mbewe, P. Zairemthiama, H.H. Yeh, R. Paul, G.L. Birbeck, T.J. Steiner, The 
epidemiology of primary headache disorders in Zambia: a population-based door- 
to-door survey, J. Headache. Pain. 16 (1) (2015) 30, https://doi.org/10.1186/ 
s10194-015-0515-7. 

[15] J. Hillis, A. Berkowitz, Neurology training worldwide, Semin. Neurol. 38 (02) 
(2018) 135–144, https://doi.org/10.1055/s-0038-1647246. 

[16] M.A.K. Ahmed, M. Haddad, B. Kouassi, H. Ouhabi, A. Serrie, Consensus formalisé: 
recommandations de pratiques cliniques pour la prise en charge de la migraine du 
patient adulte africain, Pan. Afr. Med. J. 24 (2016) 81, https://doi.org/10.11604/ 
pamj.2016.24.81.8695. 

[17] J. Tambe, L. Mbuagbaw, G. Nguefack-Tsague, J. Foyet, P. Ongolo-Zogo, 
Multidetector computed tomography utilization in an urban sub-Saharan Africa 
setting: user characteristics, indications and appropriateness, Pan. Afr. Med. J. 37 
(2020) 42, https://doi.org/10.11604/pamj.2020.37.42.21176. 

[18] H.C. McLane, A.L. Berkowitz, B.N. Patenaude, et al., Availability, accessibility, and 
affordability of neurodiagnostic tests in 37 countries, Neurology. 85 (18) (2015) 
1614–1622, https://doi.org/10.1212/wnl.0000000000002090. 

[19] Department of Health Systems Financing and Health Financing Policy, Technical 
Briefs for Policy Makers: Designing Health Financing Systems to Reduce 
Catastrophic Health Expenditure, World Health Organization, Geneva, 
Switzerland, 2005. https://www.who.int/health_financing/pb_2.pdf. 

[20] K. Sahler, Epidemiology and cultural differences in tension-type headache, Curr. 
Pain Headache R 16 (6) (2012) 525–532, https://doi.org/10.1007/s11916-012- 
0296-5. 

[21] K. Manandhar, A. Risal, R. Koju, M. Linde, T.J. Steiner, If headache has any 
association with hypertension, it is negative. Evidence from a population-based 
study in Nepal, Cephalalgia. 41 (13) (2021) 1310–1317, https://doi.org/10.1177/ 
03331024211020398. 

D. Mortel et al.                                                                                                                                                                                                                                  

https://doi.org/10.1016/s0140-6736(20)30925-9
https://doi.org/10.1016/s0140-6736(17)32154-2
https://doi.org/10.1016/s0140-6736(17)32154-2
http://refhub.elsevier.com/S2405-6502(22)00036-3/rf0015
http://refhub.elsevier.com/S2405-6502(22)00036-3/rf0015
https://doi.org/10.1055/s-0038-1646946
https://doi.org/10.1186/s10194-015-0574-9
https://doi.org/10.1186/s10194-015-0574-9
https://doi.org/10.1186/s10194-015-0513-9
https://doi.org/10.1186/s10194-015-0513-9
https://doi.org/10.11604/pamj.2013.14.148.2330
https://doi.org/10.11604/pamj.2013.14.148.2330
https://doi.org/10.1016/s1474-4422(04)00855-5
https://doi.org/10.1016/s1474-4422(04)00855-5
https://doi.org/10.1186/s12883-016-0732-y
https://doi.org/10.1186/s12883-016-0732-y
https://doi.org/10.1016/j.ensci.2020.100262
https://doi.org/10.1016/j.ensci.2020.100262
http://refhub.elsevier.com/S2405-6502(22)00036-3/rf0055
http://refhub.elsevier.com/S2405-6502(22)00036-3/rf0055
https://doi.org/10.1002/ana.24649
https://doi.org/10.1186/s10194-016-0704-z
https://doi.org/10.1186/s10194-015-0515-7
https://doi.org/10.1186/s10194-015-0515-7
https://doi.org/10.1055/s-0038-1647246
https://doi.org/10.11604/pamj.2016.24.81.8695
https://doi.org/10.11604/pamj.2016.24.81.8695
https://doi.org/10.11604/pamj.2020.37.42.21176
https://doi.org/10.1212/wnl.0000000000002090
https://www.who.int/health_financing/pb_2.pdf
https://doi.org/10.1007/s11916-012-0296-5
https://doi.org/10.1007/s11916-012-0296-5
https://doi.org/10.1177/03331024211020398
https://doi.org/10.1177/03331024211020398


eNeurologicalSci 29 (2022) 100427

7

[22] T.P. Do, A. Remmers, H.W. Schytz, et al., Red and orange flags for secondary 
headaches in clinical practice: SNNOOP10 list, Neurology. 92 (3) (2018) 134–144, 
https://doi.org/10.1212/wnl.0000000000006697. 

[23] https://www.unaids.org/en/resources/documents/2021/2021-global-aids-update. 
[24] P.A.S. Rocha-Filho, R.C.S. Torres, U.R. Montarroyos, HIV and headache: a cross- 

sectional study, Headache J. Head Face Pain. 57 (10) (2017) 1545–1550, https:// 
doi.org/10.1111/head.13183. 

[25] G.I. Ogbole, A.O. Adeyomoye, A. Badu-Peprah, Y. Mensah, D.A. Nzeh, Survey of 
magnetic resonance imaging availability in West Africa, Pan. Afr. Med. J. 30 
(2018) 240, https://doi.org/10.11604/pamj.2018.30.240.14000. 

[26] D. Mukendi, J.R.L. Kalo, T. Kayembe, et al., Where there is no brain imaging: safety 
and diagnostic value of lumbar puncture in patients with neurological disorders in 
a rural hospital of Central Africa, J. Neurol. Sci. 393 (2018) 72–79, https://doi. 
org/10.1016/j.jns.2018.08.004. 

[27] K.T. Thakur, K. Mateyo, L. Hachaambwa, V. Kayamba, M. Mallewa, J. Mallewa, E. 
O. Nwazor, T. Lawal, C.B. Mallo, M. Atadzhanov, D.R. Boulware, G.L. Birbeck, O. 
K. Siddiqi, Lumbar puncture refusal in sub-Saharan Africa: a call for further 
understanding and intervention, Neurology. 84 (2015) 1988–1990. 

[28] D. Saylor, M. Elafros, D. Bearden, et al., Factors associated with lumbar puncture 
performance in Zambia, Am. J. Trop. Med. Hyg. 105 (5) (2021) 1429–1433, 
https://doi.org/10.4269/ajtmh.21-0091. 

[29] T.J. Steiner, R. Jensen, Z. Katsarava, et al., on behalf of Lifting The Burden: the 
Global Campaign against Headache. Structured headache services as the solution 
to the ill-health burden of headache. 1. Rationale and description, J. Headache. 
Pain. 22 (2021) 78. 
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