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ABSTRACT

Introduction: Given, widespread COVID-19 across the world a
comprehensive literature review can be used to forecast COVID-19 peak in
the countries. The present protocol study aimed to explore epidemic peak
prediction models in communicable diseases.

Material and Methods: This protocol study was conducted based on
Arksey and O'Malley's. This framework encompasses purpose and
hypothesis, modeling, model achievements aspects. A systematic search of
English in PubMed was conducted to identify relevant studies. In the pilot
step, two reviewers independently extracted the variables from 10 eligible
studies to develop a primary list of variables and a data extraction form. In
the second step, all eligible studies were assessed by researchers. In the third
step, two data extraction forms were combined. The data were extracted and
categories were created based on frequency. Qualitative and quantitative
methods were used to synthesize the extracted data.

Results: The current study were focused on forecasting the epidemic peak
time that is a worlds’ concern issue. The results of current scoping review on
prediction methods for epidemic disease can provide foundational
knowledge, and have important value for the prediction model studies of
COVID-19.

Conclusion: Our findings will help researchers by a summary of evidence to
present new ideas and further research especially for studies were focused
on COVID-19. Our results can improve the understanding of prediction
methods for COVID-19.

Cite this paper as:
Nazari E, Ebnehoseini Z, Tabesh H. A Protocol of Scoping Review of Peak Point Prediction Methods for Epidemic Diseases:
Applicable to Coronavirus 2019 Prediction. Front Health Inform. 2021; 10: 71. DOI: 10.30699/fhi.v10i1.275

INTRODUCTION
Epidemic refers to “an increase, often sudden, in the
number of cases of a particular disease in a
community or region during a given period” [1, 2].
Today epidemics can transmit speedily across the
world. For example, plague, influenza, Ebola, and the
Zika virus suddenly speared over several countries
and affecting a large number of people. Coronavirus
disease (COVID-19) is a newly emerging zoonotic
agent that appeared in December 2019 in China [1].
During epidemic diseases the quality of healthcare
delivery decrease and morbidity and mortality
increase [3]. As well, accessibility to health care
services dramatically reduce [4] and many
organizations face with insufficient resources and

monitoring services [5]. Given, the epidemic of a
specific disease or disease with similar transmission
may have happened in similar locations, therefore
related information about disease behavior may be
identified from the analysis of past outbreaks [6, 7].
So, accurate forecasting models to predict the
occurrence of epidemic diseases are useful strategies.
The results of forecasting models can help policy
makers in managing health resources and providing
information for decision making. Informed decisions
will lead to reduce mortality rate and to improve
disease control in epidemics [8]. The prediction
models of the epidemic peak are example of these
models. An epidemic peak prediction model with low
error can predict outbreak time for the complex
disease [9- 11]. The various models were used in the
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studies to forecast an epidemic peak. These models
provide valuable information about epidemic peak
including the time of occurrence, Mont Carlo,
ensemble, Incidence Decay and Exponential
Adjustment (IDEA) methods [8, 12, 13]. This
information may be used to improve disease
monitoring, provide early warning systems, and
efficiently target preventative measures to reduce the
impact of diseases [14]. As well, identified epidemic
patterns can be used to forecast other infectious
diseases [15].

the PRISMA 2009 flow diagram will be applied as
instrument for designing, reviewing and reporting
current scoping review.

Given, widespread COVID-19 across the world a
comprehensive literature review about epidemic
peak models is very vital and it can be used to forecast
COVID-19 peak in the countries. As far as we know,
no systematic identification of epidemic peak
prediction models has been conducted. As well, no
study has been performed to determine applied
prediction models, sources of data gathering, the type
of diseases, etc. The aim of present protocol study is
to explore epidemic peak prediction models in
communicable diseases.

Table1: Research questions

Stage 1: Identifying the research question
There are wide-ranging questions in scoping review,
because this type of study emphasizes the summary
of evidence in all its aspects. The main aspects for
defining the questions were defined initially which
were listed in Table 1.

Aspect

General

MATERIAL AND METHODS
The scoping review was an evidence-based article
that answered a range of research questions and
provides directions for future research for advance
healthcare practice, policy, and research. This
valuable study faces challenges such as variability
and lack of consensus in scoping review terminology,
definition, methodological conduct, and reporting.
This protocol study was conducted based on Arksey
and O'Malley's framework that is one of the main
methodological and commonly frameworks to design
a scoping review [16]. As well, the recommendations
of Arksey and O'Malley's framework and Levac et al.
enhancement were adopted to clarify each stage [17].
The Arksey and O'Malley framework consists of 5
main stages and an optional stage that are as follows:
Stage 1. The identification of a research question,

Purpose and hypothesis

Modeling

Stage 2. The identification of studies relevant to the
research question,
Stage 3. A selection of studies for inclusion in its
review,
Stage 4. The charting of information and data within
the included studies
Stage 5. Collecting, summarizing and reporting the
results, and

Model Achievement

Questions
When the studies were
published (publication
year)?
What was the discipline of
the authors of the studies?
What epidemic disease
has been modeled?
Was models were applied
for forecasting an
epidemic peak?
What was the purpose of
the study?
Which part of the
epidemic process was
modeled (Peak time, peak
distance, number of the
peak, and duration of the
epidemic)?
What happened forecasts
earlier than any of these
parts?
What methods have been
used for forecasting in the
studies (time series,
scholastic model, and etc.?
What variables have been
used to predict? (What
were the prediction
model inputs?)
Was the data simulation
done in the study?
Was the accuracy
(estimation accuracy) of
the model evaluated?
What software was used
for data analysis?
What software was
selected to implement and
conduct this study?
What were the results of
the studies?

Stage 6. Consultation [optional] [16]. This stage
provides opportunities for the client and the involved
stakeholders to offer additional references and to go
beyond literature [16, 17]. Stage 6 was not used in the
current study.

Based on the Levac et al. enhancement model, some
recommendations were presented in Table 2 for the
clarifying stage 1 [17].

The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) checklist and

At this stage, the research strategy was described
including a research basis, terminology, the period
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Table 2: Recommended items for identifying the research
question based on the Levac et al. enhancement framework

Concept
Target
population
Purpose
Output

(n=623)
Excluded articles
(n=319)
Articles screened of
abstract (n=281)

Description in the current study
Prediction methods in pick time
epidemic disease
All types of data were used in the
prediction methods in the studies.
Identification of applied prediction
methods in pick time epidemic disease
A list of suggested recommendations.

Articles selected for
eligibility (n=106)

Full text articles
screened for eligibility
(n=97)

Synonym

Forecasting

Estimate, Estimating, Predict,
Prediction, Model, Modeling, Risk,
Dynamics, and Approaches

Included

Concept

Articles included in
analysis (n=57)

Excluded articles
(n=175)

Excluded articles
with no full text
(n=9)

Excluded articles
(n=49)

Epidemics
Spread

Stage 3: Selecting the eligible studies
Inclusion criteria of the study were as follows:


(n=8)

Articles screened of titles

Table 3: Set of keywords used in the search strategy

Disease
Outbreaks
Peak

Duplication
articles excluded

Eligibility

Recommend
items

Articles identified in
PubMed (n=623)

Screening

To achieve a comprehensive search strategy to
identify the epidemic peak models, a large set of
keywords were used in the search strategy (Table 3).
The terms related to epidemic peak models were
based on previous literature reviews and research
team point of view. A systematic search of English
literature from 2010 to August 2020 in PubMed was
conducted to identify relevant studies. A summary of
the research process was illustrated in Fig 1.

Identification

for research and the studies’ language.

The studies were adopted on an epidemic
peak prediction model for forecasting
communicable diseases.

Exclusion criteria include studies from the following
types:


non-original



review studies



Studies that the describing theoretical
concepts or proposing an epidemic peak
prediction model.



Specialist’s commentaries and letters to the
editorials.

Based on the inclusion and exclusion criteria, two
researchers independently reviewed the title and
abstract to identify studies according to the study
objectives. The researchers kept a list of the reviewed
studies that were excluded from the review along
with the reasons for their exclusion.

Fig 1: Articles review flow chart

The remaining studies were included in the data
extraction process. Any disagreement to include a
study was resolved by holding a discussion between
the two evaluators. Unsolved disagreements were
discussed with a third evaluator. The final decision
was made after a consensus was reached between all
three evaluators. Fig 2 shows a summary of stage 3.
Fig 2 drawn based on our previous research [18].

Fig 2: Summary of research process

Stage 4: Charting the data
In this stage, the suitable variables based on research
questions were extracted from the eligible studies. In
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the pilot step, two reviewers independently extracted
the variables from 10 eligible studies to develop a
primary list of variables and a data extraction form.
Then, two excel files were combined in expert panel
meetings. In the second step, all eligible studies were
assessed by researchers. As well, the data extraction
form was updated during this step. In the third step,
two data extraction forms were combined. The data
were extracted. The categories were created based
on frequency of extracted items. Unresolved
disagreements were discussed with a third
researcher in this stage.
A data extraction form was developed using
Microsoft Excel 2010. Each row of the excel file
represents an article and the columns represent the
desired variables and the value of each row in the
column [cell] contains the variable value. Identified
variables were organized into four parts including
general information, purpose and hypothesis,
modeling, and model achievement (Table 4).
To ensure the proper variables categorization, the
two validity and reliability indexes were applied to
evaluate the categorization validity based on point of
view of 5 field experts.
To assess reliability, in the pilot stage a sample of
eligible studies (n=10) was randomly selected. Two
reviewers extracted the variables from the sample
articles. The Kappa statistic was conducted to assess
two reviewers' agreements to ensure that the
reviewers have the same interpretation of the data
and categories. A high agreement rate (kappa=84%)
was observed between two reviewers. Then, the
extraction variables from all the eligible studies were
started.

Elham Nazari et al.

articles and will report.
Table 4: List of studied extracted data from eligible studies

Aspect

Variables
Publication
year
Epidemic
disease

General
information

Author’s
discipline
Proposing an
epidemic peak
model
Country
Forecasted
epidemic
process

Purpose and
hypothesis

Occurrence
rate before
forecasted
peak time
Objective
study
Methods

Modeling

Input variables
Data
simulation
Model
accuracy
Data analysis
software
Results

Stage 5: Collecting, summarizing and reporting
the results
Both qualitative and quantitative methods were used
to synthesize the extracted data categories study
findings on prediction methods for epidemic
diseases. Table frequency analysis, descriptive
statistics, and qualitative thematic analysis were used
for data analysis. As well, the results were reported
either graphically or in the form of a table. The related
findings to the study's purpose will be discussed and
for future studies, some recommendations will be
suggested.

RESULTS
In the present study all articles from 2010 to 2020 in
PubMed database using our strategy search were
extracted.
After filter 623 articles, 57 related articles were
obtained. In continuous items such as type of method,
peak time, peak distance, number of a peak, duration
of the epidemic number will extract from eligible
Volume 10 | Article 71 | Apr 2021

Model
Achievement

Population
characteristics

Nature of
Healthcare
setting

Permitted value
2010-2020
Coronavirus, Ebola
and other
communicable
diseases.
All discipline
Yes or no
All countries
Peak time, peak
distance, number
of a peak, duration
of the epidemic
Number
Number
Improve public
health strategies
Time series,
scholastic model,
etc.
Age, sex and so on
Yes and no
0%-100%
Mathlab, c++,c#,
weka, and etc.
Increase accuracy,
precision, etc.
For example,
number of
participants, and
their country, sex,
age, physician
specialty.
For example,
hospital, clinic,
primary care,
public or private
organization.

DISCUSSION
According to our knowledge, there are no review
scopes related to epidemic peak prediction models. In
this study, a protocol was conducted a scoping review
for peak point prediction models for epidemic
diseases using the Arksey framework [16] in
combination with Levac [19] enhancement. A classify
scheme was proposed for classification based on the
frequency of values.

CONCLUSION
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A Protocol of Scoping Review of Peak Point Prediction Methods for Epidemic Diseases

The results of the analysis will help researchers by a
summary of evidence to present new ideas and
further research especially for studies were focused
on COVID-19. Also our finding can help the epidemic
disease management for future disease.
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