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Abstract
Headache disorders are the most prevalent neurological conditions in the Sub-Saharan Africa and the second cause of dis-
ability. In this study, we analyze the knowledge about headache disorders and their management among Cameroonian health-
care providers. We conducted an interventional study with a prospective cohort design. Cameroonian health care providers 
from the whole country were invited. The evaluation was based on a questionnaire that was done before and after a 4-day 
educational course. The study included 42 participants, 52.4% female, aged 36.8 years. Participants treated a median of 240 
monthly patients. Headache was reported as the most frequent neurological condition in their clinics (34%). Mean number 
of neurological patients seen per week was 69.3, among them 20 were headache patients. At baseline, only 35.8% correctly 
mentioned at least one primary headache, increasing to 78.6% after the course (p = 0.002). Secondary headaches were cor-
rectly identified by 19.0% at baseline and 40.5% after the course (p = 0.01). Clinical history was considered sufficient for 
headache diagnosis by 57.1% before and 78.6% after (p = 0.5). Correct red flags were mentioned at baseline by only 14.3% of 
participants, increasing to 40.5% after the course (p = 0.005). At baseline, the preferred symptomatic was paracetamol (47.6%) 
and Non-Steroidal Anti-Inflammatory Drugs (9.5%), changing to 23.8 and 66.7% after the course (p = 0.05 and < 0.001). 
Headache was reported as the most frequent neurological disorders. Knowledge about primary headache disorders and their 
etiology was scarce, and the clinical concept of red flags was limited. The acute drug of choice was paracetamol.
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Introduction

Headache is a universal experience, with a reported life-
prevalence of 98.8 in women and 95.9 in men in Sub-Saha-
ran Africa (SSA) study [1]. Epidemiology of headache in 
SSA is largely unexplored; however, recent studies state 
that African migraine prevalence is similar to western set-
tings [2, 3]. The Global Campaign Against Headache and 
Lifting the Burden project promoted by the World Health 
Organization raised awareness about headache prevalence 
and impact [4, 5]. Headache is among the most frequent 
neurological disorders, with 1-year prevalence varying 
between 16.4 and 88.3% [6, 7]. It represents the second or 
third leading cause of disability in SSA, with stroke and 
meningitis, depending on the geographical area [8].

According to the Atlas of Headache Disorders [9], the 
percentage of African patients with headache that self-
treat is the highest worldwide, while the percentage of 
patients that consult health professionals is three times 
lower than in Asia and six times lower than in Europe. In 
addition, despite the arrival of novel therapies, some treat-
ments such as triptans are exceptionally used in Africa, 
and paracetamol is still the drug of choice [10, 11]. The 
data on headache prophylaxis is sparse; in a study on an 
Ethiopian student population, the percentage of headache 
patients receiving oral preventive drugs was nil [12].

Headache patients are diagnosed and classified into 
primary or secondary headaches according to the Interna-
tional Classification of Headache Disorders (ICHD) [13]; 
however, few African epidemiological studies use ICHD 
criteria properly [3]. Secondary headache disorders are 
underdiagnosed [14] even though the incidence of head 
and neck trauma and meningeal and cerebral infection is 
high [14, 15].

Cameroon is a SSA country located in central Africa, 
with a population of 24 million people [16]. The lack of 
specialized care, with a proportion of 0.01 neurologist per 
10,000 inhabitants [17], makes healthcare depend on pri-
mary physicians and nurses, with a ratio of 1.9 and 16.0 
per 10,000 people, respectively [16]. The World Atlas of 
Headache Disorders pointed out that worldwide, the most 
frequently encountered problem is the lack of professional 
education (34%) and the lack of headache-specific health-
care resources (33%) [9]. To detect the needs and wants 
of headache care in Cameroon, we analyzed the presence 
of headache disorders in the clinical practice of a group of 
healthcare providers (HCP) from Cameroon that attended 
an intensive course on neurology. We evaluated their gen-
eral knowledge about classification, diagnosis and man-
agement of headache disorders through questionnaires, 
and repeated the evaluation to measure improvement after 
the course.

Participants and methods

Subjects

We conducted an interventional study with a prospective 
cohort design. The target population were a group of Cam-
eroonian HCP, including general practitioners and nurses, 
both nurse practitioners and nurse assistants. HCP from the 
whole country (both rural and urban centers) that actively 
participated in a telemedicine platform in partnership with 
the Spanish NGO Fundación Recover Hospitales para 
África were invited. Participants were provided grants cov-
ering transport and housing for the course that took place 
in October 2017. The 4-day intensive course covered the 
main sub-specialties of neurology. Concerning headache, 
the teaching program reviewed epidemiology, diagnosis 
and management of headache disorders. Table 1 summa-
rizes course curriculum. Attendees also participated in two 
workshops covering fundoscopy and occipital nerve block-
ade. The total duration of the headache disorders course was 
6 h. The study was done in accordance with the Declaration 
of Helsinki and all the participants agreed and consented to 
participate.

Questionnaires

Participants provided demographic data including age, gen-
der, professional title, years of training and years in neu-
rology training; as well as epidemiological data on their 
patient population, based on their personal impression: total 
number of patients per month, number of headache patients 
per month, and the most frequent reason for consultation. 
If patients had been specifically trained in psychology or 
other specialties but that was not the main specialty, they 
were classified according to their background training in the 
analysis.

They also filled out a questionnaire on headache disor-
ders at baseline and after course completion. To be able to 
analyze local needs and facts, the questionnaire included 
open questions and in selected cases multiple-choice ques-
tions. The full questionnaire is available in Supplementary 

Table 1   Course curriculum

Headache epidemiology. Burden of headache
Headache classification
Anamnesis and examination
Secondary headache detection and complementary exams interpreta-

tion
Symptomatic and main preventive treatment
Fundoscopy hands-on course
Occipital nerve blockage hands-on course
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Materials. We specifically evaluated (a) primary/secondary 
headache differentiation, (b) primary or secondary headache 
etiology, (c) presumptive causes of headache, (d) headache 
red flags (e) complementary tests, (f) symptomatic treat-
ments employed, (g) preventive treatments employed and 
their duration. Thus, we recorded epidemiological headache 
data and knowledge regarding classification, diagnosis and 
treatment of headache disorders in our sample.

Study objectives

With the survey, we recorded if headache was a frequent 
reason of consult in their clinical practice, in absolute num-
ber of patients per week and in comparison, with other 
sub-specialties of neurology. We evaluated education in 
headache medicine, testing if participants were aware of the 
main primary and secondary headache disorders and their 
etiology. We assessed management and diagnosis, analyzing 
if participants were familiar with the main red flags and if 
they considered complementary exams necessary. Finally, 
we analyzed preferences about symptomatic and preventive 
treatment. Questions were both multiple-choice and open 
questions. When applicable, we compared results before 
the course and after. As exploratory analysis, we compared 
responses in the group of physicians versus the rest of the 
sample.

Statistical analyses

We present qualitative data as percentage and frequency, and 
quantitative variables as mean and standard deviation (SD) 
or median and Inter-quartile range (IQR) when applicable. 
Considering the size of our sample and the before and after 
nature of many comparisons, we employed Fisher exact test 
or McNemar in the evaluation of qualitative variables; and 
U-Mann–Whitney or Wilcoxon in the analysis of qualitative 
and quantitative variables. Statistical analysis was conducted 
with SPSS v21.0 and statistical level of signification was 
set to 0.05%, and multiple comparisons were adjusted by 
Bonferroni method. Sample size was not calculated as the 
number of participants was defined by the budget, as all 
participants were granted. Missing data were managed by 
complete case analysis.

Results

Forty-two healthcare providers participated in the study, 22 
of them were women (52.4%), with mean age 36.8 (8.2) 
years. All participants were the main HCP from their centers. 
Twenty participants were nurse practitioners (49%), 12 phy-
sicians (28%) and 10 nurse assistants (23%). Three patients 
had psychological training, being two of them nurses and a 

physician the other one. The median duration of their profes-
sional training was 4 years (3–6.5) and median time since 
the completion of studies was 5 years (3–10). They reported 
a median of 66 h of neurology training (30–315). Education 
time was longer in physicians compared with the rest of 
participants (6.8 vs. 4.5 years, U-Mann–Whitney, p = 0.003).

Headache epidemiology

Participants assisted a median of 240 (130–400) neurologi-
cal patients per month. Thirty four percent of participants 
reported that headache disorders were the most frequent 
neurological condition in their settings, 31% considered 
epilepsy as the most frequent neurological disorder, 21% 
selected cerebrovascular diseases and 7% neuromuscular 
disorders. Mean number of neurological patients seen per 
week was 69.3 (28) among physicians and 63.0 (42.5) for 
the rest of participants (U-Mann–Whitney, p = 0.67). Median 
number of headache patients per week was 20.0 (10–30), 
without differences between physicians and other HCPs 
(U-Mann–Whitney p = 0.54).

Primary headache etiology and classification

Concerning knowledge of primary headache disorders at 
baseline, 15 participants (35.8%) mentioned at least 1 pri-
mary headache: migraine (26.2%) and tension-type head-
ache (11.9%). No other primary headache disorders were 
reported. After the course, 33 participants (78.6%) identified 
at least one primary headache (Fisher, p = 0.002): migraine 
(73.8%), tension-type headache (33.3%), cluster headache 
(9.5%) and trigeminal neuralgia (4.8%). Figure 1 shows the 
percentage of responders that described all the different 
causes of headache that were reported by the participants. 
Figure 2 represents the perceived etiology of primary head-
ache disorders. 

Secondary headache classification

When participants were asked to list secondary headache 
disorders, only 8 participants (19.0%) mentioned at least 1; 
after the course 17 (40.5%) were able to enumerate them 
appropriately (Wilcoxon, p = 0.014) (Fig. 2). At the baseline, 
two participants listed migraine as a secondary headache 
disorder. Supplementary table 2 summarizes the different 
secondary headache disorders mentioned by the participants. 
On the other hand, after the course, 15 participants (35.7%) 
wrongly listed primary headache disorders as secondary 
headaches, with cluster headache being the most frequent (9 
times), followed by tension-headache (4 times) and migraine 
(3 times).
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Diagnosis, red flags and management

Clinical history was considered sufficient for headache diag-
nosis only by 24 participants at baseline (57.1%), compared 
with 33 participants after the course (78.6%), (McNemar, 
p = 0.50). At baseline, 21 participants (50%) affirmed that 
neurological examination could be abnormal in primary 

headache patients, decreasing to 17 participants after the 
course (40.4%), (McNemar, p = 0.02). Neuroimaging was 
judged as necessary for headache diagnosis by 14 partici-
pants (33.3%) before the course and by 5 (11.9%) afterwards 
(McNemar, p = 0.02).

Correct red flags for secondary headache diagnosis 
were mentioned by 6 participants at baseline (14.3%) and 

Fig. 1   Headache disorders 
according to the International 
Classification of Headache 
Disorders mentioned by partici-
pants at baseline and after the 
course

Fig. 2   Perceived etiology of 
primary headache. Percentage 
of responses regarding etiology 
of primary headache that were 
recognized by the healthcare 
professionals that participated 
in the course
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17 after the course (40.5%), (Wilcoxon, p = 0.005). When 
asked to spontaneously list red flags, the most frequently 
mentioned was photophobia by six of the participants, fol-
lowed by vertigo, fever, and intensity, each mentioned by 
four participants.

Treatment

Regarding headache treatment, the preferred symptomatic 
drugs for migraine were paracetamol and Non-steroidal 
anti-inflammatory drugs (NSAIDs), for 22 (47.6%) and four 
(9.5%) participants, respectively; changing to 10 (23.8%) 
and 28 (66.7%) after the course (McNemar, p = 0.05 and 
p < 0.001). At baseline, two participants considered amitrip-
tyline a symptomatic treatment and one participant affirmed 
to use haloperidol for migraine attacks. When asked about 
preventive treatment, participants mentioned an adequate 
preventive drug at baseline in 29.6% of the cases, increas-
ing to 74.1% after the course (p = 0.015). Median duration 
of preventive treatment was 7 days before the course (5–90) 
and 90 days after the course (75–90) (Wilcoxon, p = 0.05).

Comparison between physicians and the rest 
of the sample

The only variable that showed statistically significant dif-
ferences was the correct identification of red flags before 
the course, which was higher in the physicians’ group (41.7 
vs. 10%). The full results are available in the supplementary 
table 1.

Discussion

Our study showed that headache was the leading neurologi-
cal reason for consult in daily practice of the participants of 
the study. Their knowledge about headache types and their 
etiology was scarce. The concept of red flags and the impor-
tance of anamnesis was also very limited. The identification 
of red flags was incompletely understood after the course. 
Finally, treatment was mainly based on the use of sympto-
matic medication and paracetamol was the drug of choice.

Burden of headache disorders is not only related with 
their high prevalence and associated disability [7, 8], but 
also with their economic impact. Besides direct costs, the 
indirect costs due to absenteeism and presenteeism are also 
relevant in SSA countries [1]. Cost of headache disorders 
ranges between 1.6 and 1.9% of the total gross domestic 
product (GDP) in countries like Zambia [18] or Ethiopia 
[19], proportionally higher than in any other region in the 
world [5]. In the case of Cameroon, percentage of GDP 
expended on health was 4.1% in 2014 [20], but there are no 
data on headache direct and indirect costs.

The first step in headache management is proper diagno-
sis and classification. In our sample, the concept of primary 
and secondary headaches was unclear, and few participants 
knew of migraine or tension-type headaches. There are two 
possible explanations. Patients with primary headaches 
rarely consult, around 6.9% in some series [12], as self-
treatment with over-the-counter drugs is common practice 
[10, 21]. Some pharmacy-based studies showed that up to 
95% of the patients were directly prescribed in that setting, 
where only 45% of cases were asked about symptoms and 
22% on previous treatments [21].

When asked about secondary headache disorders, the 
mentioned entities were highly variable, no more than four 
participants mentioned the same secondary headache and 
some important causes in the local setting such as headache 
attributed to systemic infection or headache attributed to cra-
nial vascular disorder [14] were not even mentioned. The red 
flags listed differed greatly with those generally established 
[22] and after the course, performance on questions on alarm 
symptoms and signs was suboptimal. Secondary causes of 
headache are common in SSA clinical practice [14], and thus 
secondary headaches may be for HCP as normal as primary 
headache disorders are for western countries physicians.

On the other hand, the high demand for complementary 
exams was worth noting. Many participants considered 
that anamnesis was not enough to make a proper diagnosis 
even though it is well established that most of headaches 
can be correctly diagnosed [13]. A significant proportion 
aimed to have a Cranial tomography (CT) scan performed 
in every case. In some studies, up to 51.1% of headache 
patients receive an Electroencephalogram (EEG) [23]. Few 
participants mentioned funduscopic eye examination or lum-
bar puncture as possible tests, although they are available in 
most Cameroonian centers and highly efficient. In the setting 
of Cameroon, where the cost of a CT scan is one-third of the 
average wage [17], availability is low, with < 10 CTs in the 
whole country [17] and quality of imaging and reports are 
poor, complementary exams should be requested only when 
patients clearly benefit from them. Thus, the identification of 
secondary and primary headaches is key to guide the HCP 
in the request for diagnostic tests.

Pharmacological treatment was another critical point. The 
concept of prophylactic treatment was completely unclear 
at baseline, as participants only maintained treatment for 
a week. Paracetamol was considered the drug of choice for 
acute treatment, in line with other studies where 66.1–83.8% 
of subjects were treated with paracetamol, despite its worse 
efficacy profile compared with NSAIDs [24, 25]. Triptans 
are not available and their cost is disproportionated com-
pared with paracetamol or NSAIDs.

Availability of oral preventive drugs is scarce in Cam-
eroon and other SSA; however, amitriptyline and pro-
pranolol can be found in most of countries, while valproic 
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acid is more variable [14], frequently suffering from stock 
interruption and irregular supply. Many other effective 
drugs are not available and some common drugs such as 
topiramate, flunarizine, metoprolol, duloxetine can sel-
domly be found. Cameroon is more deprived than other 
countries in SSA and data about availability and price of 
essential medicines are not even reported in the World 
Health Organization database.

Neurological diseases and in particular headache disor-
ders management can be improved by education. On one 
hand, many diseases are chronic; on the other hand, some 
of them have a hyper-acute presentation. Educational ini-
tiatives can improve identification, diagnosis and treatment 
done by local healthcare providers [26]. By analyzing 
which areas were not correctly addressed after the course, 
we identified the weak points that should be improved in 
future seminars. Also, we realized that in SSA countries, 
health services frequently offer non-medical-doctor health 
personnel. Education programs should be tailored, adapt-
ing the teaching content to nurses as well.

Our study addresses a knowledge gap since there are 
no published data on the prevalence of headache in Cam-
eroon, or on its management. The strengths include the 
evaluation of the effect, the representative nature of the 
sample, with HCP coming from varied backgrounds (phy-
sicians, nurses and psychologists) and urban and rural 
centers, as well as the combination of open and multiple-
choice questions.

The main limitation to the epidemiological data reported 
in this study is the potential memory bias that all self-
reported questionnaires entail, as HCPs reported epidemio-
logical results based on what they remembered from daily 
practice. Another important limitation is the small sample 
size, with a possible selection bias since participants were 
previously involved in educational activities in a telemed-
icine platform, so their interest in training and education 
could be higher than average in the country and, therefore, 
less representative.

In interpreting the results of the intensive headache 
course, a test–retest and memory bias should be considered, 
as participants took the same questionnaire at baseline and 
at the end of the day. Definitely, future studies should re-
administer the questionnaire long time after the teaching 
course. To this, we aim to keep in touch with participants 
via online platform education and we plan to do future 
courses and expand the material free of charge. Retention 
of information should also be evaluated in the clinical set-
ting, analyzing the impact and change in the management of 
patients. It would be interesting to administer the question-
naire in other population or in our current settings to com-
pare results. A confounding factor could exist, as the course 
was done in French and our native language is Spanish, with 
the subsequent potential risk of miscommunication.

Conclusions

Headache was reported as the most frequent neurological 
disorder in our sample. Knowledge about primary head-
ache disorders and their etiology was scarce, and the clini-
cal concept of red flags was very limited. The first-choice 
drug for acute headache was paracetamol and the correct 
use of preventive treatment, even when sometimes avail-
able, was unclear. Education in headache medicine should 
be a priority in teaching programs in Sub-Saharan Africa 
due to the high prevalence of headache disorders and the 
health burden they entail.
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