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Abstract 

Background: Epilepsy is a debilitating chronic medical condition affecting many patients 

globally. A seizure diary is used in monitoring and managing patients with epilepsy. In South 

Africa, no standardized diary is currently being used.  

Objective: This study intended to develop a consensus among experts managing patients with 

epilepsy on the content of a seizure diary.  

Methods: The modified Delphi method consisted of three survey rounds spanning six months. 

Using a three-point Likert scale questionnaire, in round one, the panelists were required to 

choose an option (definitely required, optional, and not required) for 50 items and comment 

on the contents of the diary. In round two, three items were added based on comments from 

the panelists. In round three, panelists were allowed to deliberate further on unresolved items 

and change their responses in view of the group responses. The consensus was determined as 

a priori threshold of >70% on items definitely required, optional, or not required. 

Results: Eleven local and two international panelists were enrolled in this study. Twelve 

completed all three rounds. The consensus was achieved in 21 of 50 items in round 1, three of 

seven items in round 2, and one of two items in round 3, of which 18 were definitely required 

as contents of a seizure diary. 

Conclusions: Based on expert opinions, the modified Delphi study determined the essential 

contents of a seizure diary for use by patients with epilepsy in South Africa. 

 

Introduction 

The World Health Organisation (WHO) estimates that epilepsy affects over 50 million people 

worldwide, with 10 million residing in Africa.1 The Global Campaign against epilepsy 

estimates the prevalence of epilepsy in Africa at 11.29 per 1,000 population and the 

prevalence of epilepsy in South Africa at 3.7 per 1,000.2 Epilepsy South Africa estimates that 

epilepsy affects 1 per 1,000 South Africans, which is approximately 500,000 people.3  

Patients living with epilepsy are unable to provide adequate seizure history in certain 

instances.4 The seizure diary can help in the management of patients with epilepsy; it helps 

with managing medication and other therapies, recognizing triggers and health events that 

may affect seizures and wellness, and communicating with patients’ care providers.5  

The seizure diary comes in either a paper or an electronic format. A seizure diary is a self-

management tool that helps patients record their seizures, monitor the frequency of attacks, 

and promote medication adherence among its users.6,7 In developed countries like The United 
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States of America, the electronic diary is preferred due to easy access to personal electronic 

devices.8 In Africa, some people stay in rural communities2, where internet access is limited, 

making it difficult to use electronic diaries. The paper-based diary is easier to use in a 

resource-poor setting as it does not require computer skills or internet access.9 

In sub-Saharan Africa, the majority of people with epilepsy are treated by primary healthcare 

providers, such as family physicians at the community level and neurologists who are 

physicians specializing in epilepsy.10 The neurologist can help facilitate any required 

diagnostic testing such as EEG, CT, and MRI and recommend appropriate anti-epileptic 

medication. Primary care physicians are responsible for managing the patient’s condition, 

such as tracking seizure frequency (using the seizure diary), monitoring medication 

compliance and side effects, ordering laboratory tests and drug levels, and providing 

education and social support.10 

In South Africa and the rest of the African continent, we were unable to find any published 

studies concerning the creation of a seizure diary for the use of patients living with epilepsy.11 

However, some primary health care clinics, specialized epilepsy clinics in Bloemfontein, and 

other neurology clinics in South Africa use a basic paper calendar version distributed by 

pharmaceutical companies to help doctors monitor patients.12 These paper diaries lack much 

information and ask basic questions about patients’ seizure types and frequency, which is the 

industry standard.13 Most of these diaries were designed for patient use in developed 

countries such as the United Kingdom14 and may not have much relevance for patients in our 

African setting.  

Most scientific papers explored support the concept that a properly designed seizure diary has 

a role in managing epilepsy patients and improving medication adherence in the clinical 

setting.6,15,16 

 

Aim 

This study was initiated to help develop a standard seizure diary using a panel of local and 

international experts across various specialties conversant with managing patients with 

epilepsy.  

 

Materials and Methods 

This study is the 3rd phase of an extensive project. Other phases consisted of Phase 1, a 

scoping review of literature11; Phase 2, a cross-sectional study of patients living with 

epilepsy17; Phase 4, six months of use of the new seizure diary by patients included in phase 
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2; Phase 5, a Patients' perceptions of the new seizure diary; Phase 5b Suggested final version 

of the new seizure diary. 

A modified Delphi method was used to obtain consensus among experts on the important 

contents of a seizure diary using an online questionnaire. The Delphi method is a consensus-

building technique that seeks expert opinion on a topic in a structured and iterative 

manner.18,19 It is useful in areas where evidence-based literature is inadequate since it can 

unearth collective knowledge from experts in that area.20,21 A series of rounds are used to 

clarify, refine and ultimately achieve consensus on a given topic under discussion.22 

Participants provide information anonymously (for participants) and independently with the 

overbearing influence of any individual or group during each round.18,20 

In the modified Delphi method, the expert panel does not generate the study question. The 

researcher generates the questions through literature reviews and expert consultation and 

presents them to the panel to begin the consensus-seeking process. The panellists can 

contribute through open-ended questions to the list prepared by the researcher.23,24  

The Delphi method involves 6 stages according to the approaches described by Humphrey-

Murto, et al. (1) Identifying a research problem, (2) Completing a literature search, (3) 

Developing a questionnaire of statements, (4) Conducting an anonymous iterative mail or 

email questionnaire round, (5) Providing group feedback between rounds, (6) Summarising 

the findings.21 We reported our process following this guideline. 

 

Step 1 – Identifying the research Problem /question 

In numerous emergency departments and primary health care clinics across South Africa, 

patients living with epilepsy are seen, but they are unable to provide details about their 

seizures or medication use. Healthcare workers have to carry out expensive tests to help 

determine which drugs they are using in other to treat them. This often causes a delay in 

treatment. The existing seizure diaries are basic calendar diaries that fail to provide adequate 

information. The researchers (CKE, MA, WJS) are family physicians and a neurologist 

actively involved in caring for patients with epilepsy. The project was to determine the 

content of a seizure diary that can be used in monitoring and managing patients with epilepsy 

in SA. 

 

Step 2 – Literature search 
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The protocol development and the 1st phase of this study required an extensive search of 

relevant literature on epilepsy and Delphi techniques describing the methodology for 

reporting a Delphi study.11,18,20,21 

 

Step 3 – Developing a questionnaire of Items 

The first author (CKE), after an extensive search of relevant literature on the seizure diary11, 

generated a list of possible relevant items as contents for the seizure diary. The research team 

met to review the generated items and add additional relevant items, resulting in a list of 50 

items for the Delphi questionnaire. 

The questionnaire had two sections; section 1 consisted of eight questions about the 

demographic information of the panellists, such as gender, speciality, country of practice, 

years of practice, and place of employment (public or private). They were also asked to 

answer yes or no if they worked with patients with epilepsy. Section 2 consisted of 50 stated 

items using a 3-point Likert scale with options (required, optional, and not required). Twelve 

items were grouped as items required once, while thirty-eight items were grouped as 

regularly required items. One of the items required the panellist to choose one from the A, B, 

or C options provided. An open comment space was provided for panellists willing to 

comment about what they felt was relevant to be included in the diary.25 The consensus was 

set at 70% a priori for definitely required, optional, or not required items. 

The round 2 questionnaire was developed after analysis of the round 1 results and the 

panellists' comments. The round 3 questionnaire was developed from the analysis of the 

round 2 questionnaire. 

The study questionnaire was piloted with two specialists experienced in managing patients 

with epilepsy. The pilot was analysed, and minor changes were made to the questionnaire. 

The data from the pilot study was not used for the Delphi study. The questionnaires were in 

English, and all entries into the online questionnaire on Evasys were time-stamped.  

 

Step 4 – Conducting anonymous three iterative rounds 

We recruited 13 expert panellists from the fields of family medicine, neurology, and internal 

medicine. A total of 11 panellists were local, and two were international. In a Delphi study, a 

minimum of 10–18 respondents is generally sufficient to achieve consensus.19,24,26,27 

Convenience sampling was used in selecting panellists.26,28 The number of international and 

local experts selected from each province in South Africa was based on the individuals' 

availability and willingness to partake in the study.26 
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The specified inclusion criteria were as follows: Panellists must be proficient in English and 

registered with the relevant authorities in the country where they practice. They must have 

experience using the seizure diary to manage patients with epilepsy in their field of practice 

and sign an informed consent form to participate in the study.  

All panellists were individually identified by the first author and supervisors based on their 

area of expertise and meeting the inclusion criteria. Local experts were Individually identified 

from different provinces in South Africa. International experts from various countries were 

identified via the International League Against Epilepsy (ILAE) website. Electronic mail was 

sent out to all the experts identified, informing them about the study and inviting them to 

participate. Those who responded in the affirmative were then sent a detailed background 

information letter providing details such as the study title, problem statement, aim of the 

study, description of the Delphi technique, how to use the online Evasys system, time frame 

for a response, what is consensus, the duration of the study and consent form.  All emails 

were sent individually to the panellists to maintain the anonymity of every member of the 

panel to each other but not to the authors.25,27 They were required to respond to the email and 

return the completed consent. All panellists were required to participate in the prior round in 

order to be invited to participate in the subsequent round. The number of rounds required for 

the modified Delphi was not predetermined, and the study was terminated once adequate 

consensus or stability of responses on items was achieved. Stability is achieved when all 

panellists have the same response from round to round. A time frame of 4–6 months was 

allocated for the study. Electronic and telephonic reminders were used to encourage non-

responders to complete the questionnaire.25 

Round 1 commenced from January to February 2021, round 2 was from March to April 2021, 

and round 3 was from May to June 2021. In each round, panellists were required to follow a 

provided online link29 to complete the confidential survey questionnaire on Evasys. After 

completing the questionnaire, the survey was electronically submitted. The research team 

reviewed responses, consolidated and new items were incorporated into the list for the next 

round. After round 3, sufficient consensus was reached on the items to terminate the study. 

 

Step 5 – Providing individual feedback to panellists 

Each panellist after round 1 received an information sheet with feedback on consensus and 

further information that new items were added for deliberation based on expert 

recommendation. Panellists could change their opinions and were requested to follow the 

online link to participate in round 2. All panellists also received a comprehensive summary of 
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round 2 responses, consensus items so far, and which questions were returned for further 

deliberation in round 3. They also received a summary of their individual responses in the 

previous rounds via personalised emails with the option to change their opinions if they 

wished and an email request to participate in round 3 of the study. 

 

Step 6 – Summarize the findings 

The research team grouped the consensus items after each round, as reported in the result 

section. We report in Table 1 the quality criteria for the Delphi studies as proposed by 

Humphrey-Murto et al.21 with additional criteria from Diamond et al.18 

 

Ethics 

Ethical approval for the study was obtained from the Health Sciences Research Ethics 

Committee of the University of the Free State (HSREC) with reference number UFS-

HSD2020/1385/2411. All panellists gave written informed consent to participate in the study 

and were free to withdraw at any point they wished. All data provided were confidential, and 

no names or identifiers were associated with the data. 

 

Statistical analysis 

Data was captured on an excel spreadsheet and analysed. Information obtained was analysed 

using descriptive statistics to describe demographic characteristics and responses during each 

round of the Delphi. 

 

Results 

In round 1 of the Delphi study, 13 email links were sent to the panellists; 12 out of the 13 

panellists participated with a response rate of 92% and subsequently completed rounds 2 and 

3 with a response rate of 100%. The majority of the panellists from all rounds were from 

South Africa, with some involvement of specialists from other countries. Almost all panellists 

were public sector employees – all with more than ten years of experience, and have worked 

with patients living with epilepsy.  

 

Round 1 

The modified Delphi in round 1 had 50 items, with item 32 subdivided into parts A and B. 

The total items with consensus definitely required, often, and not required responses from the 

panellists were (n=21; 42%) of all items. As indicated in table 3, most of the items on which 
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consensus was reached were definitely required. Item 32 was misunderstood in round 1 by 

the majority of the panellists. They only responded to part A, overlooking part B. The core 

research team met (3 specialists from family medicine and neurology) to review the 

responses and comments of the panellist. Items with 70% consensus responses definitely 

required, often, and not required were assumed to be finalised and were not returned for 

round 2.30 Seven near consensus definitely not required items (≥66%) were removed, new 

items were identified based on comments from the panellists, and misunderstood items were 

modified for inclusion in the round 2 questionnaires.31 Eighteen Items with near-even or split 

responses were also excluded because consensus will be unlikely in the next round.19 This 

ensures the diary is not large while remaining practical for patients. 

Comments from panellists include adding items to the diary, namely, the use of folic acid, 

where to keep the diary at home, how soon after a seizure the diary should be completed, and 

not include too much in the diary, so it is not cumbersome for the patients. 

 

Round 2 

In round 2, seven items were included for deliberations; four were returned from round 1, one 

of which was rephrased and returned because it was misunderstood, while three new items 

derived from panellists’ suggestions were included. A consensus of 70% was achieved for 

three of the seven items (See Table 3); the core research team reviewed the responses, and 

items with stability were not returned for round 3. 

 

Round 3 

In round 3, two unresolved items from the previous round were returned for deliberation. 

Panellists were asked to reconsider their responses in line with the group majority responses 

with the option of changing their answers. A consensus of > 70% was achieved for one item 

(See Table 3); the other item reached stability; hence a 4th round was unlikely to change their 

opinions. Some panellists provided comments supporting their response on how often the 

diary should be completed. These comments were, amongst others, “the practicality of 

completing the seizure diary immediately after a seizure and always having a family member 

around is difficult”, “Not completing the diary daily may lead to non-documentation of subtle 

seizures”, “Patients may lose interest due to being compelled to complete the diary daily”, 

“daily completion of the diary may be cumbersome, but monthly will cause problems with 

recall”, “The diary needs to be simple and mundane for patients, completing the diary after a 

seizure is adequate”. 
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Based on the feedback of the expert panellists, 18 items were selected as the required 

contents of a seizure diary. They were ranked according to the strength of their consensus 

opinion (See Table 4). 

 

Discussion 

This study, with the use of a Delphi method, was focused on establishing the contents of a 

seizure diary for patients with epilepsy. Hasson et al. stated that for a Delphi method to 

maintain its rigours, a response rate of 70% must be maintained.32 The study met this with a 

reasonable response rate of 92% in round 1 and 100% in subsequent rounds.  The total 

duration for the study was six months, which was a bit above the 45 days to 5 months 

recommended duration for completing a Delphi study.27 This was due to the delay caused by 

waiting for some panellists to complete and return their completed questionnaires well 

outside the discussed time frame. Okoli et al. supported this assertion by reporting that in a 

Delphi study, delays may be caused by researchers waiting for the return of completed 

questionnaires before sending out another.27  

The study results demonstrate the strong agreement among the expert panel concerning the 

basic biodata of patients, such as name, address, date of birth, etc., as very important items 

for the diary. This is consistent with similar information found in other diaries from other 

organizations, such as the United Kingdom-based Epilepsy society.14 Information such as 

current medications, medication allergies, and chronic medications was also important 

enough to include in the diary. This is consistent with comments by Fisher et al. on what 

information should be recorded in a seizure diary.13 Information on the seizure type was not 

required by the expert panel, which is inconsistent with the findings of Fisher et al., who 

reported that the seizure types should be documented in the seizure diary.13 Patients' seizure 

frequency is one of the most reported findings from many articles on patient-reported 

seizures in Epilepsy.13,34–36 It is a key reported outcome measure important for individual 

treatment and pharmacological clinical trials.36,37 The expert panel recognized the importance 

and voted overwhelmingly to support this being included as an item in the seizure diary. 

Details about seizures, such as duration, time of occurrence, awake or sleeping, were also 

included in the diary in keeping with reports from most authors.13,36–39  

Our expert panel agreed that the seizure diary for patients with epilepsy must be completed 

immediately after each seizure. This statement is supported by the reports from other studies 

on epilepsy showing the reporting patterns of patients with epilepsy. In the study of Blachut 
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et al., 41% of patients reported recording their seizures after recovery, while a further 36% 

reported recording their seizures right after the seizure.36 In another study, Blachut et al., 

looked at self-reported seizure counts by patients with epilepsy using a diary, 40.7% of 

patients documented seizures immediately after their seizures, 20.9% the same day in the 

evening, and 27.9% the next morning.37 

For the purpose of the Delphi method, the questionnaire presented to national and 

international professionals was in English. The questionnaires of phase 5 of the study that 

explored how the patients experienced the diary were available in the languages most 

commonly spoken in the study setting17, and the seizure diary can be made available in other 

languages if needed. 

The responses from the expert panel and data obtained from patients’ questionnaires from 

phase 2 about what information they think should be in a seizure diary will be merged and 

used to develop a seizure diary for use by patients with epilepsy in South Africa. 

 

Strengths and limitations 

The strength of this study is the inclusion of independent panellists from various disciplines 

and different provinces in South Africa who are conversant with the management of patients 

with epilepsy.  

Including international experts in epilepsy helped broaden the variety of opinions and did not 

limit the conclusions in the study to a single geographic view. This may help bring the diary's 

contents in line with what is obtainable internationally. 

Bias was minimized by maintaining the anonymity of the expert panel members to avoid 

dominance and conducting multiple rounds of the survey with controlled feedback of 

responses.40 

The small number of international panellists limited this study; this may make it difficult to 

generalize the study results, especially to western countries, since the focus was more on 

Africa. 

 

Conclusions 

The Delphi study recruited an independent panel of both local and international experts. 

Consensus was achieved on 18 items definitely required as the content of a seizure diary to be 

used in managing patients living with epilepsy in South Africa. Implementing the newly 

developed seizure diary should be encouraged among healthcare practitioners and health 

authorities responsible for managing patients with epilepsy. The outcome of this study will 
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help guide future research toward using an electronic diary, and cell phone application for 

patients living with epilepsy in South Africa should be done. 
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Table 1. Quality characteristics for a Delphi study.18,21 

Reporting quality characteristics  Our Study 

Literature review conducted Yes 

Background information provided to participants Yes 

Purpose is Item generation Yes 

No of participants indicated Yes 

No of respondents for round 1 indicated Yes 

No of respondents for round 2 indicated Yes 

Polling email described Yes 

Private decisions collected (Anonymity) Yes 

Formal feedback  Yes 

Number of rounds 2 or more Yes 

Number of rounds determined a priority No 

Predetermined definition of consensus Yes 

Consensus forced No 

Were the criteria for participants reproducible?* Yes 

Stopping criteria other than rounds specified?*  Yes 

Quality criteria according to Diamond et al. (18).* 
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Table 2. Demographic data of Delphi panelists. 

Demographic data n (%) 

Gender  

Males 6 (50%) 

Females 6 (50%) 

Specialties  

Family medicine 6 (50%) 

Neurology 6 (50%) 

Current positions  

Specialist Family med/Neurology 8 (67%) 

Heads of academic departments  4 (33%) 

Country of practice  

South Africa 10 (83.3%) 

Malaysia 1 (8.3%) 

Nigeria 1 (8.3%) 

Place of Employment  

Public 11 (92%) 

Private 1 (8%) 

Years of experience  

0–4 years 0 

5–10 years 0 

More than 10 12 (100%) 

Works with patients with epilepsy  

Yes 12 (100%) 

No 0 

 



19 
 

Table 3. Items with Consensus reached during rounds 1, 2 and 3. 

Item no from 

questionnaire 

1 

 

Items 

Definitely required 

n (%) 

Optional  

n (%) 

Not required  

n (%) 

Round 1 

1 Name of patient 11 (91.7%) 1 (8.3%) 0 

2 Date of birth 11 (91.7%) 1 (8.3%) 0 

3 Gender of patient 10 (83.3%) 2 (16.6%) 0 

5 Highest educational qualifications 2 (16.7%) 9 (75%) 1(8.3%) 

6 Current home address  9 (75%) 1 (8.3%) 2 (16.6%) 

7 Patients phone number 11 (91.7%) 1 (8.3%) 0 

8 Emergency phone number for next 

of kin 

9 (75%) 3 (25%) 0 

9 Name of local clinic and contact 

number 

9 (75%) 3 (25%) 0 

11 Medication allergies 11 (91.7%) 1 (8.3%) 0 

13 Patients chronic conditions  9 (75%) 3 (25%) 0 

15 Current epilepsy medications 12 (100%) 0 0 

16 Patients' current  medication 

dosages 

11 (91.7%) 1 (8.3%) 0 

22 Frequency of patients' seizures 12 (100%) 0 0 
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25 Duration of seizures  9 (75%) 3 (25%) 0 

35 Instruction to circle days of the 

months with seizures on the 

calendar 

9 (75%) 3 (25%) 0 

38 Space for comments on EEG 

reports 

1 (8.3%) 10 (83.3%) 1 (8.3%) 

44 Commercial adverts on every page 

of diary 

0 1 (8.3%) 11 (91.7%) 

45 Commercial adverts on selected 

pages only 

0 2(16.6%) 10 (83.3%) 

46 Different dairy  colours for males 

& females 

0 2 (16.6%) 10 (83.3%) 

47 Coloured diary background 0 2 (16.6%) 10 (83.3%) 

48 Background pictures in the diary 0 3 (25%) 9 (75%) 

Round 2 

14 Patients’ other chronic medications 11 (91.7%) 8.3% 0% 

24 Time of the day patient had a 

seizure. 

9 (75%) 25% 0% 

27 Seizures occurred while sleeping or 

awake 

11 (91.7%) 8.3% 0% 

Round 3  
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32 How often should the diary be 

completed? 

Daily regardless of 

seizures 

 (A) = 25% 

Immediately after a 

seizure 

 (B) = 9 (75%) 

Monthly 

(c) =0% 
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Table 4: Final list of the selected items from highest consensus rating to lowest. 

No Items (%)  

Definitely required 

1 Current epilepsy medications 100% 

2 Frequency of patients' seizures 100% 

3 Name of patient 91.7% 

4 Date of birth 91.7% 

5 Patients phone number 91.7% 

6 Medication allergies 91.7% 

7 Patients’ current  medication dosages 91.7% 

8 Patients' other chronic medications 91.7% 

9 The seizure occurred while sleeping or awake 91.7% 

10 Gender of patient 83.3% 

11 Current home address 75% 

12 The emergency phone number for the next of kin 75% 

13 Name of a local clinic and contact number 75% 

14 Patients’ chronic conditions 75% 

15 Duration of seizures 75% 

16 Instruction to circle days of the months with seizures 

on the calendar 

75% 

17 Time of the day patient had the seizure. 75% 

18 How often should the diary be completed 

(Immediately after a seizure) 

75% 
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