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ABSTRACT
Background: Migraine, an intricate genetic ailment, is identified by recurrent, intense 
headaches that typically impact one side of the head and frequently come with symptoms such 
as nausea and heightened sensitivity to light. Patient Education (PE) holds a crucial position 
in the management of migraines, serving as a fundamental element for both prevention and 
treatment. The objective of this study was to develop Patient Information Leaflets (PILs), assess 
their reception, and appraise their accessibility to individuals experiencing migraines. Materials 
and Methods: In this study, a patient information pamphlet was created and disseminated to 
72 patients with incidence of migraine at a tertiary care hospital in Tamil Nadu. The patients' 
understanding of the illness was evaluated using both the Flesch and Flesch-Kincaid Readability 
Test and the User Testing Readability Test. Results: We developed a Patient Information Leaflet 
(PIL) tailored for individuals suffering from Migraine. Subsequently, we evaluated its readability 
and user-friendliness. To measure readability, we employed the Flesch Reading Ease (FRE) score, 
where a score below 60 suggests difficulty for the general population. Our PIL attained an  
average FRE score of 73.9, classifying it as "relatively straightforward" to read. Conclusion: The 
research findings demonstrated that patients with migraine positively received the Patient 
Information Leaflets (PILs). Moreover, the study revealed a noteworthy enhancement in patient 
knowledge following their engagement with these PILs.
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INTRODUCTION

Migraine, a complex genetic condition, is characterized by 
recurring, severe headaches that usually affect one side of the 
head and are often accompanied by symptoms like nausea and 
increased sensitivity to light. The term "Migraine" has its origins 
in the Greek word "Hemikrania," which evolved into the Latin 
term "Hemigranea" and eventually became "migraine" in French. 
Migraine attacks are intricate neurological processes that can 
last from hours to days.1 Common issues associated with these 
episodes include dizziness, ear pain, fullness in the head or 
ears, sinus pressure, and sometimes hearing loss. Fortunately, 
these atypical migraine symptoms can usually be effectively 
treated using established protocols designed for classic migraine 
headaches.2 Migraine, one of the most prevalent neurological 
disorders, has significant social and economic impacts. It 
encompasses various symptoms, such as headache, nausea, 
sensitivity to sensory stimuli, and, in 20% of cases, temporary 
visual disturbances or neurological symptoms known as aura.3 

Migraine, with a prevalence rate of 11.7%, represents a significant 
public health concern with implications for impairment and 
increased healthcare costs, adversely affecting one's quality of 
life.4 Patients should be aware of the differences between various 
treatment approaches and medications. Approximately 90% or 
more of migraine patients have used acute treatments at some 
point, but there are multiple non-pharmacological methods 
employed as well.5 The International Headache Society has 
categorized migraines into subtypes:

Migraine without Aura

These recurrent headache episodes endure for duration of 
4 to 72 hr, typically impacting one side of the head. These 
conditions are defined by a pulsating discomfort ranging from 
moderate to severe, which worsens with physical activity, and 
often accompanied by feelings of nausea, as well as heightened 
sensitivity to light and sound.

Migraine with Aura

These repetitive, reversible episodes typically manifest as one 
or more unilateral symptoms affecting vision, hearing, speech, 
motor function, brainstem, or retina. These symptoms are 
followed by the onset of a headache and other accompanying 
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migraine symptoms. The aura phase of this condition is of short 
duration, lasting only minutes.

Chronic Migraine

This type involves headache-like symptoms occurring at least 
eight days a month, with at least 15 of those days affected, 
persisting for at least three months.1

The causes of migraine are linked to various neurotransmitter 
systems such as GABA-ergic, glutamatergic, dopaminergic, 
and serotoninergic pathways. Genetics plays a substantial role, 
accounting for approximately 50% of the disease's heritability, 
with numerous documented genetic variants affecting the 
expression of proteins, enzymes, receptors, and channels within 
these systems. Although linkage studies have limits in identifying 
genetic connections for complex variables like migraines, 
genome-wide association studies, or GWAS, were recently 
carried out on recurrent migraines.6 Migraine prevalence varies 
with age and gender. Boys tend to experience migraines earlier 
than girls. Women are two to three times more likely than men to 
suffer from migraines, with both sexes experiencing the highest 
incidence around midlife. Some individuals experience frequent 
or prolonged migraine attacks, causing significant discomfort 
and impairment.7 Patient Education (PE) plays a pivotal role in 
managing migraines, both for prevention and treatment. It is a 
cornerstone of migraine care, with the healthcare team aiming 
to boost patient confidence, increase awareness, and provide 
essential support for effective self-management.8-10

Epidemiology

Migraine stands as one of the most common neurological 
disorders on a global scale, affecting an estimated 1.1 billion 
people each year. Its prevalence varies significantly among 
nations, with rates ranging from 8,277 to 22,400 cases per  
100,000 individuals.11 Notably, Belgium and Italy exhibit the 
highest standardized prevalence rates, whereas Ethiopia and 
Djibouti have the lowest. Furthermore, it's noteworthy that 
the age group with the highest incidence and number of new 
migraine cases encompasses individuals between 10 and 14 years, 
affecting both genders equally.12 The aim of this research was to 
create Patient Information Leaflets (PILs), assess their reception, 
and evaluate their availability to individuals with migraines.

MATERIALS AND METHODS

Preparation of patient information leaflet

A panel of experts, including a doctor, a surgeon, and three 
professional pharmacists, reviewed and endorsed the Patient 
Information Leaflet's content, design, and visual symbols. 
Modifications to the PIL were made in accordance with the 
expertise committee's suggestions regarding validation of the 
content.

Inclusion and Exclusion criteria

Individuals diagnosed with migraine headaches; people greater 
than 18-years-old and a diverse range of migraine sufferers 
in terms of age, gender, and migraine severity were included 
in the study. Studies that include participants with co morbid  
conditions that may significantly impact migraine management 
(e.g., other chronic pain conditions) and children were excluded 
from the study.

Flesch/Flesch-Kincaid readability test

In this study, a calculation was employed to consider both 
sentence length and the frequency of multisyllabic words within 
the text is represented in Table 1. This calculation was utilized to 
gauge the required reading proficiency level for understanding 
the Patient Information Leaflet (PIL). The readability of the leaflet 
was assessed using adult literacy assessment tools referred to as 
the "FRE" and the "FK-GL." The FRE score assigns a numerical 
rating ranging from 0 to 100, where a higher grade suggests that 
the material is easier to learn and acknowledge.13

The Patient Information Leaflet has additionally evaluated using 
the SMOG grade, a measure that indicates the educational level 
needed to understand the content.14

User testing readability test

The study employed various methods to assess the Patient 
Information Leaflet developed for migraine patients. One of these 
techniques involved using readability formulas depending on 
the number of multisyllabic terms and text length. To assess the 
readability level of the Patient Information Leaflet, two distinct 
formulas, namely the "FRE" and "FK-GL," were employed. The 
FRE score assigns a numerical rating ranging from 0 to 100, with 

Comprehensibility Formula Level
Flesch-Kincaid grade level 6.3
Gunning-fog score 8.2
Coleman-Liau index 10.3
SMOG Index 6.1
Automated readability index 5.7
Average grade level 7.3

Table 1: PIL Readability Tests Score.
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Figure 1: Patient information leaflet for Migraine (English).
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higher scores signifying greater readability value is represented 
in Table 3.15

User testing was another approach employed in the study. In 
accordance with the information in the Patient Information 
Leaflet, an English and a Tamil user-testing survey was created. 

This survey included ten closed-ended (Yes/No) questions. 
Prior to assessing patients' comprehension, the questionnaire 
underwent face validation. Migraine patients were given the 
questionnaire to gauge their existing knowledge, followed by 
providing them with the PIL in their preferred language (English 
or Tamil) and allowing them 20 min to read it. Afterward, the 

Figure 2: Patient information leaflet for Migraine (Tamil).
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user-testing questionnaire was administered again to reevaluate 
their understanding.

 

Additionally, an English and Tamil questionnaire was used to 
gather user opinions about the content, structure, and design 
of the PIL. This survey consisted of four questions, each scored 
between one and five. The final scores were interpreted as follows:

- "Good" readability fell within the range of 16 to 20.

- "Average" readability was classified between 10 and 15.

- "Poor" readability was indicated by scores less than 10.

These scores indicate the varying readability levels of the Patient 
Information Leaflet as assessed by different readability formulas.

Sample Size

The study determined that a minimum sample size of 72 was 
needed based on changes in patient knowledge scores before and 
after intervention.

Socio Demographic Details

Demographically, out of the 72 enrolled patients, 37 were male, 
and 35 were female. The majority fell within the 18 to 50 years age 
group. The average age of the patient population was 60.4 years 
with a standard deviation of 8.2. Most patients had a high school 
education, followed by those with a primary level of education is 
represented in Table 2.

RESULTS

Demographic details No: of patients
Age, mean+/-SD 60.4±8.2
Gender
Male
Female

37(51.3)
35(48.6)

Educational status
Primary school
Middle school
High school
Intermediate
Graduate
Illiterate

14(19.4)
19(26.3)
28(38.8)
5(6.94)
4(5.55)
2(2.77)

Socio-economic status
Upper
Upper middle
Lower middle
Upper lower
Lower

10(13.8)
16(22.2)
20(27.7)
13(18.05)
13(18.05)

Comorbid
Hypertension
Diabetes
Hypertension+Diabetes
Family history

18(25)
22(30.5)
27(37.5)
5(6.94)

Social history
Smoking+Alcohol
Smoking
Alcoholic

30(41.6)
18(25)
24(33.3)

Diet
Vegetarian
Mixed

24(33.3)
48(66.6)

Table 2: Demographic information for patients with migraine (total sample size, n=72).
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DISCUSSION

Migraine headaches exhibit a wide spectrum of intensity, ranging 
from relatively mild to extremely severe. They are frequently 
described as a pulsating or throbbing sensation. These headaches 
are not limited to a specific location on the head, neck, and face; 
they can occur in various areas, although they tend to affect one 
side more prominently. In their most severe form, migraine 
headaches are often characterized by heightened sensitivity to 
sensory stimuli such as loud sounds, bright lights, and certain 
odors. Nausea is a common and debilitating symptom associated 
with migraines. This nausea tends to worsen with physical activity 
and can significantly hinder a person’s ability to carry out their 
daily activities. In this research, we created a Patient Information 
Leaflet (PIL) represented in Figures 1 and 2 specifically designed 
for individuals with Migraine. The Table 1 presents readability 
scores for a given text using various formulas, revealing that 
the text generally falls within a 7th-8th-grade reading level across 
different assessments. Specifically, the Flesch-Kincaid Grade Level 
places it at 6.3, the Gunning-Fog Score at 8.2, the Coleman-Liau 
Index at 10.3, the SMOG Index at 6.1, and the Automated 

Readability Index at 5.7. On average, these scores collectively 
suggest that the text is comprehensible to readers at a 7th-8th-
grade level, indicating its overall readability and complexity. The 
majority of Tamil-speaking users have a "Good" opinion (78%) 
of the PILs, while a smaller portion has an "Average" opinion 
(22%). In contrast, English-speaking users have a more balanced 
distribution, with 54.5% finding it “Good,” 36.3% rating it as 
“Average,” and 9.09% considering it “Poor “value is represented in 
Table 4. Understanding the preferences and needs of different user 
groups can help in tailoring PILs for maximum effectiveness. This 
could involve simplifying language, using visuals, or addressing 
specific concerns expressed by users. In Tamil, the readability 
score is 20.7. In English, the readability score is higher at 25.8 
is represented in Table 5. In Tamil, the usability score is 22.8. 
In English, the usability score is higher at 27.6 is represented in 
Table 5. The data shows that content in English tends to have both 
higher readability and usability scores compared to content in 
Tamil. These findings could be influenced by the specific audience 
or context in which the content is presented. It's important to 
consider the linguistic and cultural background of the readers 
when assessing readability and usability. If the goal is to make 

Type of PIL users Pre-test score Post-test score Mean Difference±SD
Tamil(n=35) 42.2±12.6 64.3±7.6 22.1±8.4
English(n=37) 46.6±9.4 74.3±10.6 27.6±11.0
Overall PILs
Users (n=72)

44.2±10.1 69.6±8.4 24.3±9.2

Table 3: User-Testing Scores of patient information leaflets.

User Opinion Category No. of Patients
Tamil:
Good
Average
Poor

39(78)
11(22)
--

English:
Good
Average
Poor

12(54.5)
8(36.3)
2(9.09)

Overall PILs users:
Good
Average
Poor

51(70.8)
19(26.3)
2(2.7)

Table 4: User-opinion scores of patient information leaflets.

Category Tamil
(n=35)

English
(n=37)

Readability 20.7 25.8
Usability 22.8 27.6

Table 5: Readability and Usability of Patient Information Leaflet.
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content equally accessible in both languages, the data suggests 
that efforts may need to be made to improve the readability and 
usability of Tamil content. Higher usability scores may indicate 
that English content is more user-friendly, possibly due to factors 
such as formatting, layout, or navigation. Understanding what 
contributes to this difference can guide  improvements. This 
table compares pre-test and post-test scores for two groups of 
PIL users, Tamil and English speakers. It shows that both groups 
improved after using the PILs, with English speakers showing a 
slightly larger score increase. Overall, all users had a mean score 
improvement of 24.3. Conducting further surveys and obtaining 
qualitative feedback from users can provide deeper insights into 
their opinions. This can inform ongoing improvements to PILs. 
Combining both languages, the overall perception of PILs is 
positive, with 70.8% of users rating them as "Good."

However, there is still a significant portion (26.3%) with an 
"Average" opinion and a smaller but notable portion (2.7%) with 
a "Poor" opinion. We then assessed its readability and usability. 
To gauge readability, we used the Flesch Reading Ease (FRE) 
score, with a score below 60 indicating difficulty for the general 
public. Our PIL achieved an average readability score of 73.9, 
categorizing it as "fairly easy" to read. This indicates that patients 
are likely to find it acceptable and comprehensible. We also used 
the FK-GL scoring system, which can be translated into Adding 5 
to the result gives the reading age. Our PIL's Score for FK-GL was 
6.1, roughly equivalent to an 11 to 12-year-old's reading level. In 
a previous study, a PIL for Diabetic Foot Ulcers (DFU) scored 7.1 
on the FK-GL scale.16

Furthermore, we made use of the Gunning-Fog index, this 
evaluates the number of years of formal education required for 
an initial comprehension of written material. Our PIL received 
a Gunning-Fog score of 8.5, indicating clear and accessible text. 
The Coleman-Liau index rated it at 10.5, suggesting suitability 
for 10th to 11th graders.17 The SMOG index was employed to 
assess the educational level required to comprehend the text. 
Furthermore, the Automated Readability Index (ARI) measured 
comprehension, resulting in a score of 5.9, akin. This corresponds 
to an upper primary school reading level, approximately  
equivalent to grade 6, suitable for readers aged 11 to 12 years. 
In our study, we combined user testing with the FRE/FK-GL 
approach to assess the readability of the Patient Information 
Leaflet.14 Compared to previous research that solely used 
formulaic methods, we combined user testing and user feedback. 
Impressively, 82.4% of respondents rated the PIL's content, 
readability, and design favorably.18 Furthermore, our research 
unveiled a noteworthy improvement in user testing scores after 
the intervention, with scores ascending from 44.2 to 69.6 (p<0.05). 
This finding underscores the effectiveness of Patient Information 
Leaflets in enhancing patient comprehension and acceptance.15,19

CONCLUSION

The research findings states that patients with migraine positively 
received the Patient Information Leaflets (PILs). According to 
user feedback, nearly all of participants scored the PILs' content, 
readability, and appearance in  excellent ratings. This study 
clearly demonstrates that Patient information leaflets (PILs) help 
migraine patients understand their condition, make informed 
treatment decisions, avoid side effects, communicate with 
healthcare providers, and improve quality of life.
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SUMMARY

This content discusses migraine, a complex genetic condition 
characterized by severe recurring headaches, often accompanied 
by symptoms like nausea and sensitivity to light. The origins of 
the term "migraine" are traced back to Greek and Latin words. 
Migraine attacks can last from hours to days and may involve 
various symptoms, including dizziness and sensory issues. The 
prevalence of migraines is significant and varies with age and 
gender, with women being more affected. The content emphasizes 
the importance of patient education in managing migraines and 
describes the research objective of creating Patient Information 
Leaflets (PILs) for migraine patients. It details the methods 
used to prepare and assess the PILs, including readability tests 
and user testing. The results show that the PILs were generally 
well-received by patients, leading to an improvement in their 
knowledge about migraines. In conclusion, the study suggests 
that patient education through PILs can play a crucial role in 
enhancing the understanding of migraine among individuals 
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suffering from this condition. The content also provides 
readability and usability scores for the PILs in both English and 
Tamil, along with demographic information about the patients 
involved in the study.

REFERENCES
1. Ruschel MA, De Jesus O. Migraine headache. InStatPearls 2022. StatPearls Publishing.

2. Teixido M, Carey J. Migraine–More than a headache. Otolaryngol Head Neck Surg. 
2014;14:1-4.

3. Martins IP. Enxaqueca. Acta Med Port. 2009;22(5):589-98. PMID 19944043.

4. Chiu HY, Yeh TH, Huang YC, Chen PY. Effects of intravenous and oral magnesium 
on reducing migraine: a meta-analysis of randomized controlled trials. Pain Phys. 
2016;19(1):E97-112. PMID 26752497.

5. Ong JJY, De Felice M. Migraine treatment: current acute medications and their 
potential mechanisms of action. Neurotherapeutics. 2018 ;15(2): 274-90. doi: 10.10 
07/s13311-017-0592-1, PMID 29235068.

6. Pomes LM, Guglielmetti M, Bertamino E, Simmaco M, Borro M, Martelletti P. 
Optimising migraine treatment: from drug-drug interactions to personalized 
medicine. J Headache Pain. 2019 ;20(1): 56. doi: 10.1186/s10194-019-1010-3, PMID 
31101004.

7. Breslau N, Rasmussen BK. The impact of migraine: epidemiology, risk factors, and 
co-morbidities. Neurology. 2001;56(suppl 1):S4-12.. doi: 10.1212/wnl.56.suppl_1. 
s4, PMID 11294954.

8. Soundarya M, Asha A, Mohan V. Role of a diabetes educator in the management of 
diabetes. Int J Diabetes Dev Ctries. 2004;24:65-8.

9. Malone JM, Snyder M, Anderson G, Bernhard VM, Holloway GA, Bunt TJ. Prevention of 
amputation by diabetic education. Am J Surg. 1989;158(6):520-3; discussion 523. doi: 
10.1016/0002-9610(89)90183-9, PMID 2589581.

10. Chiwanga FS, Njelekela MA. Diabetic foot: prevalence, knowledge, and foot self-care 
practices among diabetic patients in Dar es Salaam, Tanzania - a cross-sectional study. 
J Foot Ankle Res. 2015;8(1):20. doi: 10.1186/s13047-015-0080-y, PMID 26064190.

11. Amiri P, Kazeminasab S, Nejadghaderi SA, Mohammadinasab R, Pourfathi H, 
Araj-Khodaei M, et al. Migraine: a review on its history, global epidemiology, risk 
factors, and comorbidities. Front Neurol. 2021;12:800605. doi: 10.3389/fneur.2021. 
800605, PMID 35281991.

12. Safiri S, Pourfathi H, Eagan A, Mansournia MA, Khodayari MT, Sullman MJM, et al. 
Global, regional, and national burden of migraine in 204 countries and territories. 
p. 1990-2019.

13. Flesch R, Kincaid JP. Flesch-Kincaid grade level readability test [cited Jan]. Available 
from: http://www.readabilityformulas.com/fleschgrade-levelreadability-formula.
php.

14. McLaughlin GH. SMOG grading–a new readability formula. J Reading. 
1969;12(8):639-46.

15. Enterprise and industry directorate -General. Guidelines on the readability of 
the labelling and package leaflet of medicinal products for human use. Brussels: 
European Commission; 2009. [cited Jan]. Available from: http://ec.europa.eu/health/ 
files/eudralex/vol2/c/2009_01_12_readability_guideline_final_en.pdf.

16. Renuka P, Pushpanjali K. leaflet preparation and Validation procedures. Univers J 
Public Health. 2013;1(3):110-4. doi: 10.13189/ujph.2013.010310.

17. Sekhar MS, Rajesh V, Rodrigues GS, Roy RT. Preparation and readability assessment 
of patient information leaflets for diabetic foot ulcers. J Soc Health Diabetes. 
2013;1(2):79-81.

18. Readability Score [Cited Jan]. Available from: https://readabilityscore.com.
19. Smith H, Gooding S, Brown R, Frew A. Evaluation of readability and accuracy 

of information leaflets in general practice for patients with asthma. BMJ. 
1998;317(7153):264-5. doi: 10.1136/bmj.317.7153.264, PMID 9677221.

Cite this article: Raju N, Palaniappan D, Hakkim F, Palani G, Thilagar JD, Lalu J. Creating and Appraising a Patient Educational Pamphlet for Migraine Sufferers. 
Indian J Pharmacy Practice. 2024;17(1):34-41.


