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Overview of the

Research Process L\
B Whatis research?

Research is often viewed as the corner stone of scientific progress. It is a systematic process
based on scientific method that consists of testing hypotheses, careful observation and
measurement, systematic evaluation of data, and drawing valid conclusions.

There are different research methods which are used in research, all with specific advantages and
disadvantages. The main two types of research designs used in medicine are:

 Quantitative research design, which generates numerical data or information that can be
converted into numbers.

« Qualitative research design generates non-numerical data that provides a complete
description of the research topic.

Qualitative research Quantitative research
Inductive reasoning- formulate an idea/ theory Deductive reasoning- draw on or test a known theory
Interpretivist paradigm- subjectivity Positivist paradigm- objectivity
Textual data- language Numerical data, quantifiable variables

] How to Read a Research

Efficient Reading Strategies:
« Skimming: Reading for the gist.
« Scanning: Looking for specific information.
For quick evaluation of large volumes of literature and identifying

key papers and sources, there are Al tools to facilitate the process,
find them at "Artificial Intelligence” chapter.

*
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B Steps in conducting research

1- Identification of research problem:
It is the first statement made in any research. An example of a research problem, which may be

of a local concern for the community is, violence among children. This is the problem to be
investigated. At this stage, the identified problem is still too broad in

scope. Therefore, the scope of the study needs to be narrowed down, which can only be done
after a thorough literature review.

2- Carrying out a literature review:

Literature review is the process of searching for information related to the research topic, across
multiple databases and information resources; reading, evaluating and analyzing them to help
you understand a research topic, to establish the importance of a topic, and to help develop your
own ideas. A good literature review will help in finding gap(s), asking a good question, and
accurately defining a problem, evaluating feasibility and relevance, as well as identifying a proper
methodology. After doing a thorough literature review, the focus can be narrowed down into
violence among children who watch TV Programs which needs parental guidance.

3- Formulating the research question / research objective:

The next step in the research process after refining the objective through a literature review
involves translating that research idea into an answerable question. The most important part of
the question 1s to be researchable and answerable using established scientific methods and
procedures.

4- Proposal writing:

The main purpose of writing a research proposal 1s to obtain ethical approval, as well as funding.
It is a summary of the suggested process to be used to answer the research question. It is done
through gathering information, reading, integrating, organizing ideas, and planning. There is no
common or specific format of the proposal. Each research center has their specific format.

5- Institutional Review Board (IRB) approval and ethical consideration:

IRB is specific human-subjects committees that review and determine the ethicality of research.
The main purpose of the IRB is to assure that appropriate steps are taken to protect the rights
and welfare of participating as subjects in a research study. Finally, once the IRB approved, you
can start conducting the research.

*
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6- Data collection:

Data collection is the process of collecting the information that will be used to answer the
research question. The development of the data collection form is a time consuming process, and
it should be given enough attention to ensure it is clear, valid and reliable. It has to be piloted on
a small sample of subjects to guarantee applicability, as well as identify any potential problems in
the tool. Finally, once the necessary fine-tuning has been carried-out, data collection can be done
through surveys, questionnaires, interviews, observations, data abstraction, etc.

7- Data entry, cleaning, and management:

It is the process of entering the information (data) into the computer. There are many computer
programs used for this purpose. The most widely used is the Statistical Package for Social
Sciences (SPSS). Most of the time data entry is done manually. After finalizing data entry, a data
cleaning process is carried out to check for any data errors or outliers. Once data is clean, data
management starts which includes creating new variables from the existing ones based on pre-
defined criteria.

8- Data analyses:
Data analysis is the process of analyzing data using statistical techniques in order to draw
conclusions that support or reject the hypothesis, or answer the research question.

9- Research dissemination:

Data analyses results should be organized into tables and figures which serves multiple purposes
such as: understanding the results, identifying missing analyses, comparing easily with other
published articles, and preparing results for presentation. Publishing the research project is the
final step of the research process, which entails summarizing the whole research findings in
different forms, such as an abstract, presentation, report, or a manuscript published in a journal.

"Research is to see what everybody else has seen and to think what nobody else has thought”
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B Whatis a research question?

A research question is the fundamental core of research project. Usually starts as a general

question and develops into a specific, researchable one. Well-defined and specific research
question is the key for making decisions about study design and population and subsequently
what type of data will be collected and analyzed.

B Criteria of a good research question

There are different criteria that define a good research question. A good research question
should be:

. Feasible (can be done)

. Interesting (to the investigator)

« Novel (Confirms, refutes or extends previous findings)
- Ethical

« Relevant (has and implication).

These criteria have been collectively called F.I.N.E.R

B Sources of research questions

The researcher formulates a research question through different means. Personal interest
/experience, research literature identifies the areas that need further study. Also clinical
observation and experts insights. Other methods include previous research, journal clubs,
social issues and conferences.

B Elements of a research question

Research question should include four elements; referred to as PICOTS that identifies the
key elements of a research question that need to be addressed. The PICOTS concept is
providing search terms, and saving time in literature search.

PICOTS stands for:

Patient or population: It describes patients" characteristics, such as age, gender, disease
status, or any other patient-related characteristic.

Intervention to be tested: It is important to identify the exposure intended to be studied in
the research project. This may include the use of a specific diagnostic test, treatment,
adjunctive therapy, medication, etc. (what you plan to do for you patients?)

*
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Comparison: The comparison component is the only optional one in the PICO question, since
the researcher might study the intervention alone because either due to no interest in comparison
or the lack of a comparable group. (What is the main alternative to compare with intervention
like stander care or placebo?)

Outcome: is considered as result of intervention. This may include cure or level of control of a
disease, efficacy of a medication or a diagnostic test, etc. (what you hope to accomplish ,
measure ,and improve effects )

T: time frame

S; setting

I The categories of Research Question

Clinical questions can be divided into two categories:

foreground questions: these arw anout decesions that need to be made regarding a patients
management

background questions: these look for general knowledge on a condition or an aspect of health
status

B Criteria for a bad research question

There are different criteria that define a bad research question summarized below. Too vague or
ambiguous of the research question, too broad to reach conclusive results, and other criteria
such as the time needed to carry out the study, high cost with limited funding, limited resources
such as availability of expertise. Research question might be limited by ethical considerations or
requirement of authorities' approval.

B Example of a research question

Topic of interest: Men health
Narrowed topic: Men and cancer
Focused topic: Men smokers and colorectal cancer

PICO: P = Men (age more than 35) ,I = Cigarette smoking, C = No smoking, O = Colorectal
cancer

Research question: Does smoking among men older than 35 years affect colorectal cancer risk
compared to non-smokers?

*
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I Hypothesis

Definition: a hypothesis is a statement that introduces a research question and propose expected
result

general considerations:

-make sure the hypothesis clearly defines the topic and the focus of the experiment

-should be testable

-try to write the hypothesis as correlation-effect statement. as a statement of relationship
between variables

-write the null hypothesis

-factually or theoretically based

I ecxample of a Hypothesis

is consuming an apple a day, will decrease the number of doctor visits?

is it clearly/ focused to the research ? No, it should be focused for age or group e.g. adults
is it testable? yes

can it be written as correlation-effect statement? Yes, daily apple consumption for adult
population will decrease doctor visits

can it be written as a null hypothesis? Yes, the daily consumption of apple has no effect of
decreasing doctor visits

was it based on fact or theory? Yes

Il Formulating Objectives

Objectives are the goals a researcher set out to attain in his / her study.

The main difference between the research question and objectives is the way of writing them.
Objectives transform the research questions into behavioral aims by using action — oriented words
as “to find out”.
The objectives may also be written as;

Main Objectives(primary)  Sub — objectives(secondary)

SMART objectives stands for: Specific, Measurable, Achievable. Relevant, Time related

*
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Il Definition of a literature review

A literature review is a descriptive, analytic summary of the existing material relating to a particular
topic or area of study. The literature review process involves a systematic examination of prior
scholarly works to understand the current status, find out any reached gridlock, impasse, or
controversy.

Bl The aim of a literature review

Literature review is a very important step in planning a research project. The reasons for doing a
literature review are listed and summarized below:

« Provide a context for the research and justify the research

- Show where the research fits into the existing body of knowledge
« Ensure the research has been done before

« Outline gaps in previous research

. Illustrate how the subject has been studied previously

Bl Characteristics of a good literature review

A good literature review is characterized by the author’s efforts to search, evaluate, and critically
analyze the relevant work in the field. A good researcher has to develop good searching
expertise, which will allow him/her to efficiently search available resources through the different
electronic engines. Once the relevant articles are identified, the researcher has to have enough
expertise to assess the content of the article, in terms of relevance, validity, etc. Finally, the
researcher has to be able to integrate the important and relevant work into his/her own research
project, specifically from the methodology and results point of view.

A good review should have the following characteristics which make it of value:

« Comprehensive: Evidence should be gathered from all relevant sources

- Referenced: Providing full references for reviewed papers.

. Selective: Using appropriate search strategies to find the most important evidence.
« Relevant: Focusing on related studies.

. Balanced: Providing objective evidence from papers with different findings.

« Critical: Following valid scientific critical appraisal of the literature.

« Analytical: Developing new ideas and understandings from the evidence.

*
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Bl Steps of a literature review
The following steps provide a sense of how researchers should proceed in searching and
reviewing the literature:

1- Develop a research question

The first step is to define a specific research question, which identifies the research or clinical
problem the research is aiming to solve. Evidence based practice proponents advice using four
elements in building the research question, specifically, the PICO (Patient, Intervention,
Comparison, and Outcome).

2- Types of the sources used in a literature review
The term sources refers to material needed to conduct the literature review, which could be
summarized in three types:

- Primary source: Is a direct description of a research study written by a researcher who
conducted the study.

« Secondary source: Is a review of studies summarizing and providing new interpretations built
from and often extending beyond the original study.

« Tertiary source: Include perceptions, conclusions, opinions, and interpretations that are
informally shared.

3- Search engines used in a literature review
There are different search engines that might be used to locate relevant material to be used in the
literature review, which are summarized in the table below:

Database URL Charcteristics

The National Library of Medicine’s free search service.
Available through the World Wide Web.

Rapid updates of published material.

Some free full text material.

PubMed www.pubmedcentral.nih.gov

Contains abstracts and references from 1966 to the present.
Combines more than 3,900 medical and nursing journals
MEDLINE www.nlm.nih.gov into a single database.
Includes Canadian Journal of Medical Radiation
Technology, Radiography and Radiologic Technology.

The Cumulative Index to Nursing and Allied Health
contains abstracts and references.
CINAHL www.cochrane.org As well as more than 1,700 journals, CINAHL provides
access to health care books, selected conference proceedings,
and educational software.
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Evidence-Based

URL Charecteristics
Database
BM.J Clinical o ' ' The }?ri.tish Medical J O}Jrnal’s (?nline decision suppoArt resource
Evid www.clinicalevidence.bmj.com describing the best available evidence from systematic reviews
vidence

randomized controlled trials, and observational studies.

Includes full text of the regularly updated systematic reviews of

Cochrane the effects of healthcare prepared by The Cochrane Collaboration.

www.cochrane.or . . o .
Database & Free summaries are available; the full version is subscription

only.

] Establish the keywords and search strategy

To effectively conduct a search, keywords to be used in the search need to be identified, which
are mainly the PICO elements. Moreover, a specific search Strategy using (AND, OR, and NOT)
should be developed.

Example of PICO elements:

- P (Problem or Patient or Population): hospital acquired infection
« I (Intervention/Indicator): hand washing

« C (Comparison): no hand washing; other solution; masks

« O (Outcome of interest): reduced infection

Il Conducting the search:

The search could be carried out by the different search engines. PubMed is the primary database
for researchers in the fields of biochemistry, molecular biology, and related life sciences. It was
developed by the National Center for Biotechnology Information (NCBI) at the National
Library of Medicine (NLM).

PubMed can be accessed at: http://pubmed.gov OR http://www.nlm.nih.gov

The main screens of PubMed
the most important features in PubMed which a researcher needs to be familiarized with are:

1- The main page: includes a database selection menu, a search box, and an advanced search link.
« On the PubMed's home page the database selection menu is displayed, where the researcher
can choose between PubMed and other NCBI databases.
. A search box appears where keywords are entered.

*
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Following are some top tips for focusing a search:

« Combine search terms with "AND" or "OR"

- Use "Limits" (Age group, Publication type, language, etc.)

« Search for your term as a word in the title [ti] or title or abstract [tiab]

« Try PubMed's Clinical Queries or Topic-Specific Queries
https://www.ncbi.nlm.nih.gov/pubmed/clinical

. Use the Related Articles link, once you find a set of relevant citations

Example:

If you want to search about Prevalence of heart diseases among young age group. In addition I
want the search limited to title and abstract only.

My keywords will be: Hearts diseases AND young age [tiab]

2- The results of the search are displayed in the Search Results Page (see below).

Use the Display Settings menu to change the display format, the number of citations per page
and the sort order of your results.

To view selected citations: Click on the box found to the left of each item number of interest.

3- My NCBI is a feature of the NCBI databases that allows the user to save records and searches,
and customize the results display with filters and other options. Moreover, updates on saved
searches might be requested to be sent to a personal e-mail.

_ ] Choosing the material to be included in the literature review
The choice of the articles found in the literature search to be included in the literature review
may seem confusing as the number might be overwhelmingly high. Thus, filtering the found
articles is important to make sure that the most relevant ones to support the research will be
chosen.

In narrowing the literature selection, more focused screening criteria are taken into
consideration, such as:

« Date of publication: ex: only studies conducted between 2005 and 2012

. Participants or subjects: ex: children 6 to 12 years of age

- Publication language: ex: documents written in English

« Research design: ex: clinical trials

- Authors: ex: well-known author in a specific field

. Journal: ex: high impact journal, such as New England Journal of Medicine
« Relevance: ex: similar objectives addressed and methodologies adopted

Constructing a summary table of selected material will serve as a tool to organize a researcher’s
work.

*
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Il Critically analyze and evaluate the information

Critical analyses of the chosen documents refer to the process of reading the introduction,

methodology, results and discussion.

As for the critical evaluation of the document, it refers to assessing the validity of the
methodology adopted, and relevance of the results reported.

Biases affecting each of the documents should be taken into consideration, and evaluated
accordingly. Finally, integrate the reported results into the scope of the proposed research.

llll  Citeliterature properly

A researcher is supposed to protect the intellectual property of other researchers by
acknowledging any work that has influenced the proposed research. This is done by citing other
people’s work by denoting the following:

- Names of the authors.

« The title of the paper.

« The journal where it is published.
« The year of publication.

There are four main reasons why it is important to cite literature properly:

« To acknowledge the author(s) of the work that the researcher used.

« To provide context to the research and demonstrate that the research is well-supported.

« To allow readers to find the original source and learn more about some aspects mentioned in
the document.

« Avoid plagiarism, which occurs when a writer deliberately uses someone else's language,
ideas, or other original material without acknowledging its source.

There are bibliographic management software programs that allow the researcher to search,
collect and organize citations, and insert the citations into a word processing program in
formatted bibliographic styles. Such available programs are: EndNote, Reference Manager, and
ProCite.

Il Conclusion

At all stages of the process it is vital that the search process is evaluated. An effective review will
increase likelihood of funding, generate new ideas and directions for investigation, and improve
the quality (and likelihood) of peer-reviewed publication of primary research.

*
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Before proceeding to steps click here to watch a video
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Open EndNote  Go to File  Select New  Name your Library = Add Citations to an
EndNote Library

Il Tocreatelibrary

] Entering references into a library

1. Type data by hand

2. Download Data from a database and import into your library. Most databases, for example
PubMed, allow you to export records directly into EndNote.

3. Connect directly to and search a database from EndNote.

llll Inserting references and generating bibliographies in Microsoft Word

.From the EndNote library, highlight the reference you want to insert into the document
. Go to Word

. Put the cursor in the text where it needs to be inserted

. From the tools bar choose EndNote

1

2

3

4

5. Choose Insert Citation

6. Insert Selected Citation
7. Change citation style of paper (MLA to APA, etc.)
8. In your paper, choose Tools EndNote
9. Format Bibliography
10. Choose desired Output Style

11. All EndNote tools are gathered in the —EndNote X3 tab at the top.
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Il What can Mendeley do?

Automatically generate bibliographies.

Collaborate easily with other researchers online, creating or joining a group (private or

public).

Easily import papers from other research software, or from Pub-med database.
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Click here to download Mendeley

Before proceeding to steps click here to watch a video
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Il Importing files to Mendeley

« You can add a file by clicking File then add Files
« Or if you have full articles in a folder chose "add folder"

« Or if you have a library in other citation manger programs  click on "import" and chose
the program formats that you have.

Other ways:

1. By literature search by searching for the articles that youneed  chose the article
click on —save reference

2. Via PubMed: click on —send to  chose citation manager  create file  drag the file
from the downloads folder up to Mendeley.

] Documents (PDF Files)

It has an excellent PDF metadata retrieval. Also, you can highlight any part of the article with
lots of colors and add a note to the PDF file. (Only if the full article is available).

1 Citation plugin

First, activate it by clicking Install MS Word plugin from the Tools bar in Mendeley program
then from the MS word via the View menu select the Mendeley option from the Toolbars list.

Note: in MS Word for Mac, the tool will appear as a separate panel which can be positioned
wherever you like. While, in MS Word for Windows, the tool can be accessed via the

References tab on the Ribbon. You should see a new set of tools for the "Mendeley Cite-o-
Matic".

*
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I InsertaCitationin MS Word

Put the cursor where you want to insert your first citation

Press the "Insert Citation" button on the toolbar.

The Mendeley Citation Editor Popup will appear.

Search your Mendeley library for the appropriate reference.

Enter a search term and choose the desired reference from the list of results.

SAERANEER I e

Press Ok to insert a citation to the selected reference.

Another way:
1. Press the Go To Mendeley button to open Mendeley Desktop
2. Search for the specific reference you require using that interface.
3. Once you find your desired paper, press the "Cite" button, which temporarily appears in
Mendeley Desktop.
4. To add your citation or press the "Cancel" button to return to your paper at any time.

1 Creating a bibliography

1. Put the cursor where you want the bibliography to appear
2. Press the "Insert Bibliography button on the plugin toolbar.
3. It'll style the list according to the Citation Style you have preferred.

Note: Your index will reorder and restructure itself every time you add or change an additional
citation - there's no need to completely rebuild it.

1 Groups

You can create a group (private or public), or search via the website groups button for a Public
group to join or follow up.

Click here for more video tutorials
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zotero

l Colleat Organize Cite Sync Collaborate Search support

] What is 2otero?

It is the most basic level, a reference manager. It is designed to store, manage, and cite
bibliographic references, such as books and articles. In Zotero, each of these references
constitutes an item.

] What can Zotero do?

- Organize: collections, tags, Searches, saved searches.

Collect: attachment, notes, files, links, snapshot, capturing items, web pages.

Cite: many different bibliographic styles, word processor integration, automatic
bibliographies and manual bibliographies.

Collaborate: syncing, Zotero servers and groups.

1 Zotero main screen
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Click here to download Zotero

Before proceeding to steps click here to watch a video 5

_\k
] To create collection

Open Zotero  File  new collection.

Jlll Enfering references into library

You can download data from journals or database then use one of the 3 ways:
« Drag the PDF\file and drop it into Zotero.
« File Import
« File copies and file links can be created by clicking the New ( ) button at the top of the
center column and selecting —Store Copy of File... or Link to File... , respectively. This
creates standalone items.

lll Inserting references and generating bibliographic in Microsoft word

1. You can begin citing with Zotero by clicking the Add/Edit Citation ( § ) button. Pressing
the button brings up the citation dialog.

2. Start typing part of a title, the last names of one or more authors, and/or a year in the
dialog box.

3. Select an item by clicking on it. The item will appear in the dialog box in a shaded field.

4. Clicking the Add/Edit Bibliography ( g ) button inserts a bibliography at the cursor
location.

Il Adding Files via the Browser

With Zotero for Firefox, you can right-click a link to a file in the browser (e.g. to a PDF) and
select Zotero  Save Link as Zotero Item. This will save a copy of the file to your library as a
standalone item.

You can also right-click an image in Firefox and select Zotero  Save Image as Zotero Item.

*
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Writing a Proposal

Il Whatis research proposal?

It is a summary of the suggested process to be used to answer the research question. It is done
through gathering information, reading, integrating, organizing ideas, and planning.

There are main aims for research proposal:
1. Mapping a road for a research.
2. Gaining ethical approval by submitting it to the IRB committee.
3. For funding.

Il Sections for research proposal

The format of a research proposal depends on the institution at which the study will be carried
out. In this guide, we are going to explain the specific format of King Saud University —
Institutional Review Board (IRB) form.

Click here to view the form

Page Content Details

An abstract should concisely describe the background of the proposal,
critically evaluate the rationale to carry out the study or the gap in
knowledge, and it should highlight the objectives of the project. It also
Abstract . . :
should briefly describe the methodology, data analysis, as well as the
significance and relevance of the project. Not more than 1 page, and

usually 200 words and less.

This section is referred to as rationale. It aims to convince the audience
Research Problem = that the research is worth doing it. It should answer the question why the
& Significance audience should want to read/fund/support the project. One way to do
this is by describing how the results may be used.

The purpose of the study should answer the research question by the
proposed research. A research project should have one primary

Objectives objective, and one or more secondary objectives which should all be
detailed in this section. Your objectives should be SMART: Specific,
Measurable, Achievable, Relevant and Time-bound

*
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Page Content Details

Literture Review = Explained in details in the previous pages

Research It should be written in detail, because it is the main section that will be
Methodology assessed by the reviewers.

Using standard methods of citing references, e.g. Vancouver style (New

References ..
England Journal of Medicine)
Usually the supervisor (faculty) is considered the principal investigator,
Investigators unless agreed otherwise within the research group. Investigators' roles
information & E.g. Review of literature, study design, data collection, data
their Roles management and analysis, progress report, data analysis, final report

and manuscript writing (as applies to each investigator).

Research Time

Expected time of processing till the finishing of the project.
Schedule

] Sample size Calculation

Is an important step carried out to calculate the number of subjects needed to be included in the
research project. Different research questions require the use of different equations for the
calculation of the sample size.

Typically, the following are the basic information needed for sample size calculation:

« Level of statistical significance (@), and is usually considered at 0.05 (5%).

« The value of the power desired (1-B), and it is usually considered at 0.8 (80%).

« An estimate of the expected prevalence or incidence rate in the control group (or
unexposed), as well as the expected difference in response rates to be detected between the
two groups. This could be achieved by considering the difference that would be clinically
important in management of the specific patients, or from previous work carried out on the
same topic.

This website can help to calculate the sample size ( Click here)

*
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Writing a Proposal

Study Design

Setting

Time Period

Inclusion &
Exclusion Criteria

Sampling technique

Data Collection

Methods

Sample Size

Instruments

Data Analysis

Methodology Section

The type of study design to be used to answer the research question must be provided,
such as cross-sectional, case-control, cohort, or interventional study. A valid
justification should be provided for selecting the study design, as well as the reason
behind ruling out other study designs.

The area or location where the study will be carried out is described in this section.

It is important to set the time frame for the proposed work. The accomplishment of
tasks or specific aims and the division of labor during that time-period must be clearly
set and defined within time frames throughout the duration of the study.

. Inclusion criteria are characteristics that the subjects must have if they are to be
included in the study.

. Exclusion criteria are those characteristics that disqualify subjects from inclusion in
the study e.g. age, gender, race, ethnicity, type and stage of disease etc.

Sampling is the process or technique of selecting a sample of appropriate
characteristics and adequate size. The most frequently used sampling technique is the
random selection. Other sampling methods include

convenient sampling, consecutive sampling, etc.

E.g. questionnaires, data collection forms, online surveys, etc. Details of these forms
should be specified in this section, as well as the validity and reliability of these tools.
Moreover, the methods used for collecting the data should be specified.

Sample size should not be selected haphazardly by the investigator; rather it should be
justified by proper statistical calculation.

Any apparatus and/or instruments proposed to be used in the research study

should be listed and described in this subsection. The following information should be
included: a general description of the apparatus or instruments to be used, why they are
used, variables measured by these instruments, and finally their reliability and validity.

Statistical analyses to be carried out, which should address different levels of
analyses (univariate, bivariate, and multivariate), as well as information about the
program to be used for data
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The purpose of this section is to explain how to collect data as appropriate or the nature of your
project, and what to do with them once they're collected to be ready for the statistical analysis.

] Introduction

Before going through this section, you need to be familiar with some terminologies that are
important in the process of data collection:

- Variable: A changeable piece of information (Can be changed), e.g. Heart rate is a variable
that can be 90 BPM in one patient and 80 in another.
« Types of variables (There are two main types):

1- Categorical: fixed (non-continuous) variables that can be grouped into categories.
They're further subdivided into:

A. Dichotomous: When the piece of information is one of two responses (either or), e.g.
hypertensive vs non-hypertensive, Pass or fail and so on.

B. Nominal: When the piece of information can be one of three or more responses, and
the responses cannot be sequenced (ordered), e.g. blood groups (A, B, O, and AB).

C. Ordinal: When the piece of information can be one of three or more responses, and
the responses can be sequenced, e.g. the severity of any disease can be (mild, moderate or
severe).

2- Continuous: Variables that have the potential to be any value within a continuous
range.

Simply, Time for instance is a range of continuous values. E.g. when you are collecting
data about time of admission, it can be 2:30 pm, 2:31 pm, 2:32 pm...etc. Other examples
are: Age, Blood pressure, Height, Weight.

« Coding: During entering your data into the sheet, it's the process of giving numbers (Codes)
for non-numerical data. E.g. 1 for males, 2 for females. Why don't we keep letters in our
sheet? Because Statistical analyzing programs (e.g. SSPS) won't accept letters to do their job.

] Data collection

- What is Data? Data is the facts (Pieces of information) collected and not yet interpreted,
organized or processed by any means. So "Data collection" is a symmetric gathering of data
for a particular purpose.

- How data can be collected? Many methods used to collect data depending of the nature and
the need of the study, including questionnaire, interviews, observation, records and files.
Basically, any paper or electronic form used to collect data is accepted as long as contains
the data of interest.

*
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E.g. the figure below is an example of a data collection form gathering their information from

patients' records.

Patient's file number Added information Parameter Pesulifs) of Parameter

Grender Maled 3 Female ( )

Age

Year of admission

Section of Admission

Fatient's telephone number

(Optional)

I¥iagmosis

BUD AR UN-

Tsolated

microorganism

Prosent {3 Gram stain () M

DWVT

I a :
nformation Type of catheter

Side of insertion R{ D L{ >

Vein of insertion

Number of lumen

Date of insertion

Date of remaval

Location of insertion

Temperature ()

Cutcome of catheter
imsertion

CLABSI( )

Type of
LCBSIC 2

] Database Structure

What is database?

It is all the data collected and organized but not yet interpreted. It can be easily reached and
updated. Databases can be structured in many computer programs such as Microsoft Excel,
Microsoft access, SPSS. Each of these can be used for data entry, archiving, and for analysis too.
However, what is done usually by researchers is entering and archiving their database in
Microsoft excel till it's complete and ready, at this step it's transferred to SPSS for the statistical
analysis.

Generally, SPSS is more superior than Microsoft excel and preferred by researchers and
statisticians for the following reasons:

1 - First horizontal line is usually used in excel for the names of the variables (Age, Sex ...etc.),
while in SPSS, variables are defined already and the first line is saved for data as shown in the

next two figure.

i A B [+ D E F G T3 “Samaple Dataset 20148, sav [DanaSetl] - BBAA SPS5 Saatistecs Dats Edncs [ Vi e
d:ﬂi‘.;ifﬂqgmn Rop hem  Units  Unit :@F Eis  Eot Wew Data Transiorm Anshce Grapghs LANNes Ascgns e Haip
] o TSR G W~ A D
3 1723710 Central Krell Burder &0 19.99 599 50 T e e
4 2/9/10 Central Jardine  Pencil 36 499 17964 q’\::c_“w e T :ﬂb ]
5 272610 Central  Gill Pen 27 19.99 53573 i I
P 150 West  Sonine  |Pencil 56 289 16T 44 1 26582 Mals Atnilote 27 19Tes =
2 §681% Female Athigte T 166 O i 52
7 471710 East Jones Binder &0 499 29940 3 27496 Famals| Mon-sthists 6761 25141 m st i
8 418710 Central Andrews Pencil 5 199 14925 1 [ 30303  Femsis Honathists 5559 188 40
] S/5/10 Central Jardine Peneil S0 4. 95 44910 & 2] Haly Athlete
10 5/22/10 West  Thomgson Pencil 13 199 5368 & L Male  Hon-athlete 6552 132 61 in a2
11 6/8/10 East  Jones Binder &0 899 s3ga0 ||& = — 1L )
12 6/25/10 Central Morgan  Pencil a0 499 44910 Datn Wieve | MAIMDS Wi
13 TI2/10 East Howard Binder 28 1.99 &T.7T1 Bl PSS CANNSUCS Processof I8 fendy Urnice e O

2 - SPSS provides an easy way to define the codes given for each variable, while excel requires
much time and effort to give codes.
3 - Finally, excel is much harder and needs an expert to perform data analysis.
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In SPSS and other programs, for each variable in the database, 6 things need to be defined:

Name It is the short name of the variable that should not include any spaces.

It specifies the format of the variable, such as:
« Numeric: anything that type includes only numbers.
Type « Dates: anything where date is involved.
« String: where a combination of letters, numbers or symbols are
included.

Number of digits allowed for numeric variables

Width L
! e.g. for 999, width is 3
. Number of decimals needed for numeric variables
Decimals :
e.g. 1.25, decimals are 2
Label It is a place where the full definition of the variable could be provided.
Values It is where the coding of the variable is specified.

(This figure shows an example from SPSS)

£l M times (clean).sav - SPSS Data Editor

Fle Edt Vew Dats Transfom Ansiyze Graphs Utlites Addons Window Hep

@(@(8| 8] - || &[] 8] = TEE Q)

Name | Type J‘a'.'|d1h|DecimaIs| Label ‘ Values J Missing |Cul-.|mns| Align | Ieasure ‘ Sl
1|SN Numerc 3 |0 SN None None |7 Center |Scale

2|MRN Sting 6 Medical Record Number None None |8 Center |Nominal

3| Age Humeric 2 |0 Age hiane None |7 Center [Scale

To fully understand the point, let's have an example: Abdullah is conducting a research in order to
identify the risk factors of STEMI vs Non-STEMI in King Khaled University Hospital; he
collected data about age, family history, cholesterol level, smoking status ...etc.

Before entering the data in SPSS, he has to specify 6 things for each variable he has. Let's apply
this on Family history which is is a categorical dichotomous variable.

NAME TYPE WIDTH DECIMALS LABEL VALUES
FH Numeric 1 0 Family 1= Yes
(1,2) history 2="No

*
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] Data Entry

It is the process of typing the data you got into a computer program. It can be single (entered

into one computer) or double (entered into two computers, then the two databases are compared
and any discrepancy will be resolved by computer). Double data entry is used to avoid or reduce
errors in data entry.

] Data Cleaning

Data cleaning is a process where the data is checked for entry errors or extreme values in the
database. It's a very important point as errors may occur no matter how the person is cautious.

- There are 2 steps of data cleaning:

1-Identifying the errors: There are many methods to do that.

2-Correcting the errors: Once errors are identified, they are corrected through going back to the
data collection form and finding the correct information.

] Data Management

It is a crucial step just before data analysis. The goal is to create new variables based on the
available ones. There are 3 types of data management:

Recoding Categorization Computation

1- Recoding: creating new variables from the already coded variables, e.g. when you gathered
information about smoking status and you got (0=non-smoker) (1=ex-smoker) (2=smoker), if
you're further interested in having a new variable of (smoker vs non-smoker) only, you can
merge non-smokers and ex-smokers as (non-smokers=0, in the new variable), while smokers
remains the same with a new code=1.

2- Categorization: When one "continuous" variable is divided into more, e.g. SBP is divided into
hypotensive, normotensive and hypertensive.

3- Computation: is having a new variable from doing mathematical equations
of more than 1 variable, e.g. calculating BMI from weight and height.

*



—

Overview of Study Designs W

This chapter is going to provide you with a brief overview on the different types of study designs,
and how to choose the right study design for your research project. It will cover:

Observational study
designs

Types of biases
that are
frequently seen
when using
different study
designs

Experimental
study designs

Generally, all study designs have similar components from the PICO formulation.
All study designs have a defined population (P), outcome (O). The intervention (I) and
comparison (C) may or may not be present in all study designs (We have them in experimental

and analytic observational study designs).

*
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The first distinction is whether the study is analytic or non-analytic.

It does not try to quantify the relationship but tries to give us a picture of what

A Non-analytic , . :
is happening in a population,

Stud . :
y E.g., the prevalence, incidence, or experience of a group.
. L. Include case reports, case-series, qualitative studies and surveys (cross-
Descriptive ) ) .
. sectional) studies, which measure the Frequency of several factors, and hence
Studies ) . .
the size of the problem. Some may include analytic work.
It attempts to quantify the relationship between two factors, that is, the effect
An Analytic of an intervention (I) or exposure (E) on an outcome (O). To quantify the
Study effect, we will need to know the rate of outcomes in a comparison (C) group as
well as the intervention or exposed group.
Experimental

. That is, subjects are allocated to two or more groups to receive an intervention
Studies, or

or exposure and then followed up under carefully controlled conditions. Such

Randomized . : . . . .
Controlled studies controlled trials, particularly if randomized and blinded, have the
ontrotie potential to control for most of the biases that can occur in scientific studies.
Trials (RCTs)
The researcher simply measures the exposure or treatments of the
Analytic groups. Analytical observational studies include case control studies,
Observational cohort studies and some population (cross-sectional) studies. These
Studies studies all include matched groups of subjects an assess of associations
between exposures and outcomes.
) It investigates and record exposures (such as interventions or ris factors)
Observational ] )
Studi and observe outcomes (such as disease) as they occur. Such studies may
udies

be purely descriptive or more analytical.

*
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. Prevalence: is an indication of how frequent a specific outcome or disease is present in
a specified population. It is calculated by dividing the number of subjects with a
particular outcome or disease in a given population by the total number of people in
that population at a specific point in time. It is represented as a fraction, proportion,
or a percentage. For example, the prevalence of diabetes in the Kingdom of Saudi
Arabia was estimated to be 30%, calculated by dividing the number of diabetic patients
(1,792 patients) over the total number of subjects included in the study (6,024 subjects).

« Incidence: Is an indication of how fast the outcome or disease is growing in a specific
community. It is calculated by dividing the number of newly diagnosed subjects with a
specific outcome or disease by the total number of people in that population over a
specific period of time. For example, the incidence of intrauterine fetal deaths after 26
weeks of gestation was found to be 6.1 per 1,000 total births, which was calculated by
dividing the number of deaths (103 cases) by total number of pregnancies (16,882).

. Exposure and outcome: two terms that researchers use when they carry out clinical
research. An exposure might also be called a risk factor or an independent variable,
and they all reflect the variable one is interested in seeing; the effect of on a certain
outcome, also called disease or dependent variable. As an example, a researcher might
be interested in studying the effect of physical activity (exposure) on obesity (outcome),
but another researcher might be interested in studying the effect of obesity (exposure)
on diabetes (outcome).

. Contingency table (two by two table or cross tabulation): Is a method used to display the
frequency distribution of two variables across each other, for the purpose of assessing
the association between these two variables. It is a method used in the different study
designs, but what differs is the measure of association calculated, which is dependent
on the type of study carried out.

*
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Bias is any deviation of results or inferences from the truth, or processes leading to such

deviation. Bias can result from several sources: one- sided or systematic variations in

measurement from the true value (systematic error); flaws in study design; deviation of
inferences, interpretations, or analyses based on flawed data or data collection; etc. There is no
sense of prejudice or subjectivity implied in the assessment of bias under these conditions.

Selection Bias:

Detection Bias:

Observer Bias:

Recall Bias:

Response Bias:

Publication Bias:

Occurs when the selection of subjects into a sample or their allocation to a
treatment group produces a sample that is not representative of the
population, or treatment groups that are systematically different.
prevented by random selection and random allocation.

Occurs when observations in one group are not sought as diligently as in the
other.
prevented by observer blinding.

Occurs when the observer is able to be subjective about the outcome.
prevented by observer blinding and outcome measure design.

Occurs when patients know which group they have been allocated to, which
influences the way they report past history and symptoms.

i.e. If patient knows the are in the placebo group they may exaggerate their
untreated symptoms.

prevented by patient blinding.

Occurs when patients who enroll in a trial may not represent those of
the population as a whole.

-1.e. The obese patients who enroll in a weight loss. Medication trial
may be more motivated than those in the general population.
Prevented by random sampling from population.

Occurs because negative studies less likely to be submitted and/or
published than positive ones

Prevented by clinical trials registries and ensuring all well conducted
studies are submitted and published (should be mandatory)

In meta-analysis, the possibility of absent negative studies should be
sought for by funnel plot analysis.
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In observational studies, the researcher observes and systematically collects information, but
does not try to change the people (or animals, or reagents) being observed. In an observational
study there is no intervention.

Examples of observational studies:

* A survey of drinking habits among students;

» A researcher who joins a biker gang to study their lifestyle.

» Taking blood samples to measure blood alcohol levels during Monday morning lectures.

« Types of observational study designs:

1- Cross-Sectional surveys

Example: What is the prevalence of diabetes in this community?
Here, you draw a random sample of people and record information about their health in a

systematic manner.
You can also compare people with, and without, diabetes in terms of characteristics (such as being

overweight).

The problem is that you cannot be sure which came first. We say that there is an inability to discern
temporality or that there is a lack of a temporal relationship (i.e. which came first, the hen or the
chicken?)

2- Systemic Review

A summary of the clinical literature.

A systematic review is a critical assessment and evaluation of all research studies that address a
particular clinical issue.

The researchers use an organized method of locating, assembling, and evaluating a body of
literature on a particular topic using a set of specific criteria.

A systematic review typically includes a description of the findings of the collection of research
studies.

*
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3- Cohort, or 'longitudinal’, or 'prospective’ studies

These are like surveys, but extend over time. This allows you to study changes and to establish the
time-sequence in which things occur. Therefore, you can use this to study causes.

For example, you want to see whether using a cell phone leads to brain cancer. So, collect information
on how many minutes each student uses his or her phone each week, and collect this information over
a long time, and then eventually collect information on who gets brain cancer. In technical terms, you
record the incidence of cancer among those who use their phones more than a pre-determined amount
and compare this to the incidence in the non-users. You could calculate the relative risk.

» The advantages: it can establish that the phone usage predates the cancer, andit allows for accurate
collection of exposure information.

* The disadvantages: Brain cancer is rare, so you will need a very large cohort of students; you will
also need to keep in contact with them for a very long time and you will probably get very bored
waiting for the results.

4- Case-Control

It is a "retrospective" study. This you begin at the end, with the disease, and then work backwards. In
our example, you could identify a group of patients with brain cancer (these would be the cases in
"case-control"). Then identify a control group who do not have brain cancer. Then, collect
information on their previous use of cell phones, dating back as far as you can manage. The
hypothesis would be that phone usage would be significantly higher in the cancer group than the
control group.

» The advantages are that a case-control study is faster and more cheaply than a cohort study.
 The disadvantages, may be difficult to collect the information you require on past exposures, and
there may be other ways in which the cases and controls differ, not just the cell phone use, which
could also be causing the cancer. Sometimes you also have difficulty in being sure which came first:
the disease or the exposure.

5- Meta-Analysis

A way of combining data from many different research studies. A meta- analysis is a statistical process
that combines the findings from individual studies. It is the most broad and most accurate type of
research

6- Case Reports & Series

A report on a series of patients with an outcome of interest. No control group is involved.

*
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In an experiment, when compared to observational studies, the researcher intervenes to
change something (e.g., gives some patients a drug) and then observes what happens.
- Example: Warning one group of students that you are going to take blood alcohol
levels next Monday to test for alcohol, and comparing their levels to another group
that you did not warn.

Il How to conduct

. A sample of patients with the condition, and who meet other selection criteria, is
randomly allocated to receive either the experimental treatment, or the control
treatment.

« Occasionally, a placebo or sham treatment will be used in the control group, but
where there is already an accepted treatment, it is unlikely to be ethical to use a
placebo.

« The experimental and control groups are then followed for a set time, and relevant
measurements are taken to indicate the results (or 'outcomes') in each group.

] Summary of advantages and disadvantages of the most common study designs

Advantages

Disadvantages

Quick, can cover
wihole population,

Based mainky on selt
report {bigses?);

CI‘OS‘S- giving representative | diagnostic information
sectional information whether or | usually inaccurate;
not people ae can't establish causal
surveys seeking care sequence
[ ' Prospective, 50 can | Time-consuming;
Observational | Cohort ‘ establish causal costhy,

Case-

SROUBNCE, can
estimate incidence

attrition of cohort?

Relatively cheap way Requires recall of past
Study control of focusing on causal | events (naccurate®;
Desians . factors controks not equivalent
g studies to cases

experiments

Controls for all main

Ethical concems in

than RCT: can use
"natural experments”

r forms of bias, etiological
R — RCT | good for both applications;
o efiological and Often uses selected
Expe" mental evaluative research populations: issue of
genearalizability?
. May be more practical | Allocation bias often
Quasi- ! P

significant (exp‘tal and
control groups not
equivalent)
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Case reports Study Design W

Il Introduction

« case report is a detailed report of the symptoms, signs, diagnosis, treatment, and follow-up of an
individual patient. usually describe a rare or novel occurrence.

« it importance lies in documenting history, findings, management and reactions.

« the structure of case reports includes:Introduction, Methods, Results, Discussion and Conclusions.

lll Criteria for case reports

- incomplete list of: Unique, Different, or Rare, or Unexpected, or recurring Pattern with an
intervention or a medication.

« Care checklist: is a standardized tool used to ensure the completeness and transparency of case
reports.

click here for CARE checklist !

Hl 1-Title
« The words “case report” (or “case study”) should appear in the title along with phenomenon of
greatest interest (eg, symptom, diagnosis, test, intervention)

« CARE compliant : A case report of increased movability and flexibility following a radioactive spider
bite in a Caucasian male.
« Not CARE compliant: A spider bite made a young man into a SPIDER MAN.

lll 2-Keywords

« The key elements of this case in 2-5 words.
« (words that can be searched and indexed. Not common, Unique, easy to think of for non-native
speakers).

ll 3-Abstract

a) Introduction: What does this case add?
b) Case Presentation:

- The main symptoms of the patient

- The main clinical findings

- The main diagnoses and interventions
- The main outcomes

¢) Conclusion: What were the main “take-away” lessons from this case?

*
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Jlll 4-Introduction & 5-patient information

Introduction: Brief background summary of this case referencing the relevant medical literature.

Patient Information:
1.Demographic information (eg, age, gender, ethnicity, occupation)
2. Main symptoms of the patient (his or her chief complaints)
3. Medical, family, and psychosocial history—including diet, lifestyle, and genetic information whenever
possible, and details about relevant comorbidities including past interventions and their outcomes

Il 6-Clinical Findings & 7-Timeline

« Clinical Findings: Describe the relevant physical examination (PE) findings (photos can be of extra
value).

« Timeline: Depict important dates and times in this case (table or figure). This helps colleagues

understands the presentation at a better and clearer rate.

llll 8-Diagnostic Assessment & 9-Therapeutic Intervention

Diagnostic Assessment:
« a) Diagnostic methods (eg, PE, laboratory testing, imaging, questionnaires)
- b) Diagnostic challenges (eg, financial, language/cultural)
« ¢) Diagnostic reasoning including other diagnoses considered
« d) Prognostic characteristics (eg, staging) where applicable

Therapeutic Intervention:
« Types of intervention (eg, pharmacologic, surgical, preventive, self-care)
« Administration of intervention (eg, dosage, strength, duration)
« Changes in intervention (with rationale)

*
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lll 10- Follow-up & 11-Discussion

Follow-up and Outcomes
Summarize the clinical course of all follow-up visits including:
« Clinician and patient-assessed outcomes
« Important follow-up test results (positive or negative)
« Intervention adherence and tolerability (and how this was assessed)
« Adverse and unanticipated events
Discussion
a) The strengths and limitations of the management of this case
b) The relevant medical literature
c¢) The rationale for conclusions (including assessments of cause and effect)

d) The main “take-away” lessons of this case report
lll 12-Patient Perspective & Informed Consent

« Patient Perspective: The patient should share his or her perspective or experience whenever
possible

« Informed Consent: Did the patient give informed consent? Please provide if requested (Consent
Form, Confidentiality and CV template for PI)

llll Considerations

General Consideration:
« Ask your department or programme director to have a channel or venue to discuss/present case
reports.
« Submit the case reports to relevant meetings within and outside the institution.
« “Tweet” about it/ disseminate knowledge.

Consideration for Publications:
« Involve parties that was involved in the patient care.
« Be aware that some journals will have a limit on number of authors in case reports.
« Case reports are mostly not treated with the same reverence as classically peer-reviewed original
articles.

*
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‘ Cross Sectional Study Design A X

This chapter will provide you with the most important elements when it comes to the cross
sectional study design.
Hopefully, by the end of this chapter, you will learn the following:

“‘ :‘
R s Strengths
Definition : . and
y Y weaknesses
.. ¥

Bl Definition
« A cross-sectional study is an observational descriptive study, where the main objective is
describing a particular status among a specific community. Such a study is observational
since the researcher is not intervening in any way with the subjects, whereas the
researcher is only observing the subjects and recording information on them.

« A cross-sectional study represents a snap shot about a particular status in a specific
community, at a specific point in time (i.e. one time). This is where the cross-sectional
aspect of the study comes from. Although the study might take few months to be
conducted, the cross-sectional aspect is specific to each subject, where he/she will be
assessed only once, and no follow-up is done.

« In other words, in a cross-sectional study, data are collected on the whole study
population at a single point in time to examine the relationship between disease (or other

health related state) and other variables of interest.

« Cross-sectional studies therefore provide a snapshot of the frequency of a disease or other
health related characteristics in a population at a given point.

*
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lll Types of cross-sectional studies

Descriptive Analytical

A cross-sectional study may be purely descriptive  Analytical cross-sectional studies may also be used

and used to assess the frequency and distribution of  to investigate the association between a putative

a particular disease in a defined population. For  risk factor and a health outcome.

example a random sample of schools across London

may be used to assess the burden or prevalence of = However, this type of study is limited in its ability

asthma among 12- 14 year olds. to draw valid conclusions about any association or
possible causality because the presence of risk
factors and outcomes are measured
simultaneously.

It may therefore, be difficult to work out whether
the disease or the exposure came first. The
collection of information about risk factors is also
retrospective, running the risk of recall bias

Il Choosing a representative sample

One of the most important challenges of a cross-sectional study is the selection of a
representative sample. For instance, in a study assessing the prevalence of hypertension among
Saudi adult population, the sample should include a random sample of all Saudi adult
population; otherwise the results will not be valid because of selection bias.

ll Sampling methods

1- Probability Sampling: This is also known as random sampling. This method helps to utilize
some form of random selection. In order to have a random selection method, you must set up
some process or procedure that assures that the different units in your population have equal
probabilities of being chosen.

Humans have long practiced various forms of random selection, such as picking a name out of a

hat, or choosing the short straw. These days, we tend to use computers as the mechanism for
generating random numbers as the basis for random selection.

*
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Examples:
« Simple random sampling: size n is produced by a scheme which ensures that each subgroup
of the population of size n has an equal probability of being chosen as the sample.

. Stratified random sampling: Divide the population into "strata". There can be any number of
these. Then choose a simple random sample from each stratum.

« Simple random sampling: size n is produced by a scheme which ensures that each subgroup
of the population of size n has an equal probability of being chosen as the sample.

« Stratified random sampling: Divide the population into "strata". There can be any number of
these. Then choose a simple random sample from each stratum.

« Systemic random sampling: a method to select samples at a particular preset interval

« Cluster random sampling: divide the population into groups, obtain a simple random sample
of so many clusters from all possible clusters, and obtain data on every sampling unit in each
of the randomly selected clusters.

2- Non-Probability Sampling, or convenience sampling, Non- probability sampling is a sampling
technique where the samples are gathered in a process that does not give all the individuals in the
population equal chances of being selected.

« Snowball Sampling: s usually done when there is a very small population size. In this type of
sampling, the researcher asks the initial subject to identify another potential subject who also
meets the criteria of the research.

« Judgmental Sampling: In this type of sampling, subjects are chosen to be part of the sample
with a specific purpose in mind. The researcher believes that some subjects are fit for the
research compared to other individuals.

« Convenience Sampling: the samples are selected because they are accessible to the researcher.

Subjects are chosen simply because they are easy to recruit. This technique is considered
easiest, cheapest and least time consuming.

*
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lll Strengths and weaknesses

The few strengths and weaknesses of cross-sectional studies are:

Description

. Cheap and relatively easy to conduct, as the study methodology involves Identifying
a group of subjects, collecting information about them, and analyzing the data.

. It is a study that could be done over short periods of time, since there is no follow-
up involved.

. Data on all variables (exposure, outcome, and confounders) are only collected once.

Strengths . Possibility of assessing prevalence for all factors being studied.

. Multiple exposures and outcomes can be studied.

. The prevalence of disease or other health related characteristics are important in
public health for assessing the burden of disease in a specified population and in
planning and allocating health resources.

. Good for providing descriptive results and for generating hypotheses.

. Time sequence of exposure and outcome is not implicated in this design, i.e. it is
difficult to determine which one came first, the exposure or the outcome. (establishes
association at most, not causality)

. Not suitable for studying rare diseases, since very few subjects will be captured in
the study, even if it includes a big number of participants.

. The incidence of a disease cannot be calculated through this study design.

. Susceptible to selection bias because of sampling and low response.

. Susceptible to information bias because of recall.

. Susceptible to confounding bias due to inability to collect information on all
potential confounders.

Weaknesses

llll Cross-sectional study vs. cohort study

Cohort study Cross sectional study
Population at risk Population at risk Entire population ( or sample )

Common measures Risks and rates Prevalence
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Il Definition

A case control study is an epidemiological study where participants are selected based on
their disease status. Two groups of subjects are included, cases (having the disease under
research) and controls (Free of the disease). We study the exposure history and compare it
between the cases and the controls to assess whether an association exists

between the exposure and the outcome.

. In case control study both exposure and outcome already happened in the patients.

« Graph explanation :

In case control, we have defined population so we take a sample from them to study
it. This sample will be divided into cases (with the disease) and controls (without the
disease), we‘ll study the history of exposure in each of them and come up with +ve
exposure or -ve exposure.

Il Identifying cases and controls

If cases are a random sample of cases in the population, then controls should be a
random sample of all non-cases in the population sampled at the same time. One general
rule is that controls should be at risk of the disease. The controls should resemble the
cases in all aspects like (age, gender,...etc.) except for the presence of disease.

*
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Bl Exposure assessment

Information about exposure history can be collected by questionnaires.

Il Strengths and limitations

The few strengths and limitations of case control studies are:

Description

« No follow up is needed, least time-consuming and low financial cost.
« Useful for studying rare diseases, since patients are selected based on the
Strengths outcome status.
« Appropriate for assessing the association between different risk factors
and one outcome.

« Liable to selection bias.
. Liable to Recall bias, since information collected has happened long in the
past, and it might not be accurate (people with a condition will be more
Limitations motivated to recall details about past exposures).
« Not appropriate for studying rare exposures, since not enough subjects
will be found to be exposed.

« *selection of control groups is difficult




Cohort Study Design W

Il Definition

A cohort study 1s a study where participants are selected based on their exposure status. Two

groups of subjects are included in this type of study, exposed (having the exposure under
research) and unexposed (not exposed to the factor under research). Both exposed and
unexposed subjects are free of the disease under research, but they are at risk of developing it.
Subjects are then followed prospectively over time to identify those who develop the disease.

Cohort studies could be either prospective (None of the subjects have developed any of the
outcomes) or retrospective (All the events - exposure, latent period, and subsequent outcome -
have already occurred in the past).(2,3) Important thing to know is that the investigator in
retrospective cohort studies does not follow subjects as it is in the prospective cohort studies.

Jlll Strengths and limitations

The few strengths and limitations of the cohort studies are:

Description

« Easier and cheaper than experimental studies.
. Establish a relation between exposure and outcome. So, you can build evidence for the causes, and
the association between one exposure to different outcomes.

Strengths - Appropriate for studying rare exposures, since patients are selected based on the exposure status.
« A retrospective cohort study is fast to be carried out.
- eligibility criteria and outcome assessments can be standardised
« Expensive and takes a long time. (more if prospective). Thus, Loss to follow-up.
o el e « Could lead to bias if there is too many subject characteristics.
Limitations

« Not appropriate for studying rare outcomes or Diseases.
« exposure may be linked to a hidden confounder




Narrative reviews L\
I Definition

Narrative review is an umbrella term for a collection of review types in which the review process

goes beyond an opinion or commentary. In a narrative review, researchers can pursue an extensive
description and interpretation of previously published writing on a chosen topic. Narrative reviews
provide a flexible and rigorous approach to analyzing and interpreting the literature. Researchers
conducting narrative reviews usually follow chronological order in their description and organize
the manuscript according to introduction, methods, results, and discussion.

I Purpose

1.Summarize and describe what is known on a topic; providing a context for new research.

2.Provide a subjective examination and critique of the entire body of literature related to a topic.

3. Give recommendations on advancing the field and provide insight of future areas of research;
outlining the gaps.

B Steps

1. Identifying a Research Question: The first step in conducting a narrative review requires
researchers to describe the rationale and justification for the review. Authors should also provide
a rationale for why a narrative review method was chosen.

2.Searching: When conducting a narrative review, it is important for researchers to name the
databases being searched. Although the search terms are not always known at the outset of a
narrative review, researchers should provide as much information as possible about how they
developed their search strategy and search terms with appropriate rationale for the decisions
made along the way; these are often shared via appendices. The search itself may include diverse
fields with a wide range of methods.

3.Screening: It helps to specify inclusion and exclusion criteria; however, as a narrative review is
not designed to be a comprehensive review of the literature, offering the rationale for specific
parameters is important. Researchers should clearly define key terms related to the topic and
research question and any definitions used. Authors should elaborate why they chose a particular
definition if others were available and they should be clear and explicit about the choices they
made, how they conducted screening, and which team members were involved. Authors should
also consider how they assessed the quality of articles included in the review.

4.Sampling: Narrative reviews include a non-comprehensive and non-exhaustive sample of the
literature on a specific topic. Different researchers may take different approaches depending on the
purpose of the review. Researchers can limit their sample to peer-reviewed journal articles or may
choose to use reference lists and grey literature, such as meeting abstracts and presentations.

5. Analysis: The exact method of analysis may vary since several different categories of reviews fall
under the narrative review umbrella. Authors must provide examples that justify their
interpretations and coherently demonstrate how their interpretations have been used to inform
their conclusions. In general, all types of narrative reviews must include some form of both
descriptive and interpretive analysis.
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I Components

1. Introduction: Provides background, rationale, and objectives.
2.Body: Organizes literature by themes or chronology, including critical analysis.
3. Conclusion: Summarizes findings, discusses implications, and suggests future research.

4. References: Lists all sources cited in the review.

I Types

There are several subtypes of narrative reviews with distinctive methodologies; each offers a unique
way of approaching the research question and analyzing and interpreting the literature.

« Critical review: is a narrative synthesis of literature that brings an interpretative lens

« State-of-the-art: attempts to summarize the research concerning a specific topic along a timeline
of significant changes in understanding or research orientations.

« Meta-ethnographic: involves choosing and interpreting qualitative research evidence about a
specific topic. Working exclusively with qualitative data.

« Meta-narrative review: seeks to explore and make sense of contradictions and tensions within the
literature.

« Theory integration: conduct an analysis of the available theories addressing a phenomenon,
critically appraise those theories, and propose an advancement in the development of those
theories.

I Strengths & Limitations

Strengths:
1. Flexible, rigorous and practical.
2.Provide a readable, relevant synthesis of a diverse literature.
3.Deliver a general overview, therefore, helpful in teaching or learning.
4. Useful for setting the stage for future research; they offer an interpretation of the literature,
note gaps, and critique research to date.

Limitations:
1. It does not offer
« Evidence-based synthesis for focused questions.
« Definitive guideline statements.
2. Not often reproducible (can be addressed by being purposive, and transparent about the
review process).

*
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B Tips for Effective Narrative Review Writing

1. Clear Objective: Define a clear purpose for the review, Avoid a broad or vague focus.

2.Structured Outline: Create a detailed outline to guide the writing process, tto ensure the review is well-

structured and logically organized.

3. Critical Perspective: Maintain a critical and analytical approach throughout, rather than mere description.

4. Consistent Style: Ensure consistency in writing style and formatting.
I Difference

between narrative review and systematic review

While a systematic review often focuses on a narrow question in a specific context with a prespecified
method to synthesize findings from similar studies, a narrative review can include a wide variety of
studies and provide an overall summary, with interpretation and critique.

Narrative Systematic

Narrow question in a specific context, an example

Summary with interpretation and critique

can be conducted using a number of distinctive
methodologies

Wide variety of studies and sources.

of such a question would be what is the best course
of treatment for strokes in elderly?

prespecified method to synthesize findings from
similar studies.

limits the dataset using explicit inclusion and
exclusion criteria.

click here for references . |

*
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Systematic Reviews A X

lll Overview
A systematic review summarizes the results of available carefully designed healthcare studies
(controlled trials) and provides a high level of evidence on the effectiveness of healthcare
interventions. Judgments may be made about the evidence and inform recommendations for
healthcare.

Il The review plan

Review authors set about their task very methodically following, step by step, an advance plan
called a protocol. The protocol describes the steps that will be followed when preparing a review.
PRISMA and Cochrane are examples of widely used protocols.

lll The review questions

The purpose of the review is to assess the effects of [intervention or comparison] for [health
problem] in [types of people, disease or problem], and healthcare setting if appropriate. The
parts of the review question are often referred to as: PICO (Participants, Interventions,
Comparisons and Outcomes).

Il The review data

The frame of searching and analyze the data depend on review protocol have been chosen. In
general those steps are followed regardless type of protocol:

SEARCH FOR 'EXTRACTION' OF

RELEVANT DATA RELEVANT DATA

This can include how the

A search for relevant data
research was done (often called Analyse and combine the
from research that matches the method or 'intervention'), Assess the quality of the

certain criteria. For who participated in the N data (using complex
example, only selecting research (including how many against criteria identified statistical methods) which

research that is good people), how it was paid for at the first stage give an overall result from
quality and answers the (for example funding sources) all of the data

defined question. and what happened (the

outcomes).

Titles of Cochrane reviews also have a set layout: Intervention for problem in a disease or
population, and sometimes an outcome. An example is: Surgical excision margins for primary
cutaneous melanoma. This is a statement of the types of population (participants in controlled
clinical studies), types of interventions (and what they are compared to, even if it is no
treatment), and the types of outcomes that are of interest.

You can find a full course for systematic reviews in the following link:



https://www.youtube.com/playlist?list=PL897F6E0EE60F04EB

Meta analysis

Il  Definition

A meta-analysis is a statistical technique used to combine and summarize the results of multiple

independent studies on the same subject to derive a more precise estimate of the effect size.

It aims to integrate the findings from various research studies to provide a comprehensive view

of the evidence.

Jll Components & Steps

1.Research Question Formulation: Clearly defined, often using the PICO framework

(Population, Intervention, Comparison, Outcome).

2. Literature Search: Comprehensive and systematic search of multiple databases to identify

relevant studies.

3.Screen Studies: Specific Inclusion and Exclusion criteria to determine which studies are

selected for analysis.

4.Data Extraction: Systematic extraction of data and assessment of quality and risk of bias in

the included studies.

5. Statistical Analysis: Combination of data using statistical methods to calculate overall

effect size and assess heterogeneity.

6. Interpretation: Interpretation of results considering the quality and consistency of the

included studies

I Strength & Limitations

Strength

« Combining data from multiple studies, meta-
analyses increase the statistical power and precision
of the estimates.

« Provides a comprehensive summary of research
findings on a specific topic.

« Results can be more generalizable due to the
inclusion of diverse populations and settings.

« Helps to resolve uncertainties when individual
studies show conflicting results.

Limitations

Variability in study designs, populations,
interventions, and outcomes can complicate the
analysis.

The tendency to publish positive results over
negative or null results can skew the findings
(Publication Bias)

The reliability of a meta-analysis is dependent on
the quality of the included studies.

Conducting a meta-analysis requires advanced
statistical skills and thorough understanding of the
subject matter.
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Meta analysis

Example

A meta-analysis on the effectiveness of a new drug for reducing blood pressure would combine

data from several clinical trials. It would evaluate the overall effect size, compare the results

across different populations, and assess the consistency of the findings. The results would provide

a more precise estimate of the drug’s effectiveness and help guide clinical decision-making.

.Differences between Meta-Analysis and Systematic Review

Scope

Methadology

Output

Use Cases

Meta-Analysis

Narrower scope, focusing on
statistical combination and
quantitative synthesis of data.

Involves statistical techniques to
combine data from multiple
studies to produce a single effect
size estimate.

Quantitative synthesis, statistical
estimates, and assessments of
heterogeneity.

Used to resolve discrepancies
between study results, provide
precise estimates of effects, and
explore impact of moderators.

Systematic Review

Broader scope, focusing on
summarizing and appraising
the entire body of evidence.

Involves systematic literature
search, study selection, data
extraction, and qualitative
synthesis.

Narrative summary and
qualitative synthesis.

Used to provide a
comprehensive overview of
evidence, identify research
gaps, and make
recommendations.

click here for references S

X
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Randomized Controlled Trial

(RCT) A\

Il Definition
A randomized controlled trial (RCT) is a type of scientific experiment that aims to reduce bias when
testing the effectiveness of new treatments or interventions. RCTs are considered the gold standard
in clinical research because they are designed to provide the most reliable evidence on the efficacy
and safety of interventions

Jll Key Characteristics of RCTs

Randomization:

Participants are randomly assigned to either the intervention group (receiving the treatment) or the
control group (receiving a placebo or standard treatment). This random allocation helps to
minimize selection bias and confounding factors, ensuring that the groups are comparable at the
start of the trial.

Control Group:
The control group serves as a benchmark to compare the effects of the intervention. Controls can
receive a placebo, no treatment, or the current standard of care.

Blinding:

Blinding (or masking) can be single-blind (where participants are unaware of their group
assignment) or double-blind (where both participants and researchers are unaware). Blinding helps
to prevent bias in the treatment administration and outcome assessment.

Outcome Measures:
RCTs have clearly defined primary and secondary outcomes to measure the effect of the
intervention. These outcomes are decided before the trial begins.

] Advantages of RCTs

Causal Inference: RCTs provide strong evidence for cause-and-effect relationships between the
intervention and outcomes due to randomization and control.

Minimized Bias: Randomization and blinding reduce selection bias, performance bias (care), and
detection bias.

Reproducibility: RCTs have a rigorous design that can be replicated in different settings or
populations to verify results.

*
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Randomized Controlled Trial
(RCT) A

I Limitations of RCTs

Cost and Time: RCTs can be expensive and time-consuming to conduct due to the need for large

sample sizes, long follow-up periods, and extensive data collection.

Ethical Considerations: Ethical issues can arise, particularly when withholding potentially beneficial
treatments from the control group or exposing participants to potential risks.

Generalizability: Results from RCTs may not always be generalizable to real-world settings due to
strict inclusion and exclusion criteria.

Jlll Resources for Conducting RCTs

« CONSORT Statement: Guidelines for reporting RCTs. (http://www.consort-statement.org/)

« ClinicalTrials.gov: Register your trial and access resources for trial conduct.
(https://clinicaltrials.gov/)

« NIH Clinical Research Resources: Tools and templates for conducting clinical research.
(https://www.nih.gov/research-training/clinical-research-resources)

] Finding the RCT idea

* Replicate and Extend: Consider replicating a previous study with a larger sample size,
different population, or improved methodology.

 Extend previous work by exploring new variables, outcomes, or interventions that were
not covered in earlier studies.

* Networking and Conferences: Attend conferences, workshops, and seminars to meet
experienced researchers and clinicians. Networking can lead to collaborations and provide
opportunities to discuss your ideas with a wider audience.

* Collaborative Discussions: Schedule regular meetings with your seniors to discuss your
research ideas. Prepare a brief presentation or outline to facilitate focused and productive
discussions.

*
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lll Overview

A scientific manuscript is an original text of an author‘s work which is submitted to a
publisher. The structure of a manuscript follows strict criteria by the scientific method. It
includes different sections that provide the reader with the information needed to
understand what was done and what results found, and it depends on the journal to which

the article is being submitted.

ll Manuscript preparation

. Create a digital folder where you keep all the research-related work.
« Create Sub folders for results, papers, figures, manuscripts, archive (IRB).
« Share the folder with the authors.

Title page
Abstract and key words
Introduction
Methods
Results
Discussion
Conclusion

Referances

Tables and Graphs

*
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ll Title Page

Title of the manuscript
It should be simple, concise and informative.

‘ Authors' names and institutional affiliations.

@ Contact information for corresponding author
The name, mailing address, telephone and e-mail address of the author responsible for
all correspondence about the manuscript.

‘ Source(s) of funding

It includes the sources from which funding was provided to carry out the study, if any.

@ Conflict-of-Interest
To prevent potential conflicts of interest from being overlooked or misplaced, this
information needs to be part of the manuscript.

Il Abstract and key words

An abstract summarizes the major aspects of the entire research project. The length of the
abstract should be kept between 200-300 words maximum (a typical standard length for
journals.) Although there are various abstract forms, which depend on each journal; generally,
an abstract should include the following parts:

@® Objectives or study aims
Methods, such as study design, sample size, inclusion/exclusion criteria, and data collected
® Results found which highlights the main findings of the study

Conclusion which summarizes the main conclusion of the study

The abstract helps readers decide whether they want to read the rest of the paper, and it is may be
the only part they can be obtained via electronic literature searches; therefore, Sufficient
information need to be included to make it comprehensive by itself. It is usually the last part written
to make sure that the information in it is in agreement with what is written in the paper.

*
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lll Infroduction
The introduction provides a context or background for the study (nature of the problem and
its significance) supported by data from the available literature, the study objectives and
questions that were answered by the study. The structure of the Introduction can be thought
of as an inverted triangle: (Picture)

General information about study

The broadest part at the top (early in the introduction)
which represent the most general information and focusing
down to narrow the context to the specific problem you studied.

More specific about
theidea of the
research

Finally arriving at your statement of purpose and rational.
It should be able to drive the readers to understand
and agree that the idea of the study performed is necessary

and reasonable.

lll Methods

In this section, the following should be explained:

@ The study design
Time and place of the study
@ Inclusion and exclusion criteria
Sampling technique (subject selection) and Sample Size
@® I[nformation collected throughout the study
Informed-consent (if applicable)

@ Statistical analyses used to reach the results

ll Results

The study results must be presented in a logical sequence in the text starting from the most
high-level vantage point. Overview of the study sample should be provided , followed by
results related to the objective of the study. This section serves as a summary of the tables,
but it should not replicate them, rather it should highlight the most important findings.

*
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ll Discussion

This section emphasizes the new and important findings in light of what is found in the
literature. Results should not be repeated in this section, rather implications of the
results should be addressed. Specifically, this section should include possible
mechanisms or explanations for the findings, comparison of the results with other
relevant studies, indication to the strengths and limitations of the study, as well as
implications for future research and for clinical practice.

ll Conclusion
This section includes the take home message and summarizes the potential significance of
the paper and final implications on similar research or clinical practice concluded from the
study.

lll References

It is a list of published scientific material (papers, books, etc.) that were used in the
manuscript.

Citations SHOULD NEVER be done manually.Get a reference manager from day 1.
There are different Citation and referencing styles, most common are AMA, NLM,
Harvard, Chicago.

Il Tables and graphs

It is a list of published scientific material (papers, books, etc.) that were used in the
manuscript.

‘391’ Some tips after writing the manuscript

« Read it few times to make sure it flows well, and 1s free from typos, incomplete sentences,
and grammatical errors.

« Give it to some colleagues for review and final comments.

« After the manuscript has been written according to the guideline provided by the journal,
and once the researcher is comfortable with the manuscript as it stands, submission to a
scientific journal is next.

*
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Choosing the appropriate journal for publishing your research papers is a tiresome process.
Research paper should be submitted to a journal whose target audience and scope is
relevant, otherwise the chance of the publication will be low.

I Factors to be considered during journal selection

If the journal is peer-reviewed or not

Scope of the journal

Does it publish original research or review papers
Impact factor of the journal

Average duration of review process

Does it have online submission system?

Cost of publication (page charges etc.)

Il Cover letter

A cover letter should be prepared and submitted along with the manuscript. It should
include the following:

A statement that the manuscript is original work of the author and has not been
® published before in another journal or other media

Statements about any sponsor that potentially may cause any conflict of interest

@®
® A statement that the manuscript has been read and approved by all the authors
® The name, address, and telephone number of the corresponding author, who is

responsible for communicating with the journal

The next step is to submit the manuscript to the selected journal, following the step-by-step
submission process, which varies from journal to journal. Most of the scientific journals
nowadays accept electronic submission of manuscripts. Authors should consult the
journal‘s Instructions for Authors for detailed description of the submission process. Many
journals provide a pre-submission checklist to help the author ensure that all the
components of the submission have been included.

*
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The time between submission and receiving the response from the journal could be as
short as a day and as long as few months.

Jl There are three possible responses to the submission of the paper

Indicates that the editorial office, accepts the manuscript without any
. . further modifications, which is rarely the case. Accordingly, the next
Acceptance as it is . . . .

step is to finalize the process by signing the copyright transfer

agreement that is specific to each journal.

Indication that the manuscript has good chances of being accepted
for publication. Usually, lists of comments are sent to the author.
Some of these comments could be minor (such as typos) or major
(such as further analyses). The next step for the authors is to address
each and every comment received with as much details as possible, by
either abiding by the suggestions or by not taking them into

Conditional acceptance  consideration. In either case, the authors should justify their action.
At this point, the modified draft of the manuscript, along with a
point by point letter addressing the comments should be sent to the
journal, through the online system. It might take few rounds of
revisions before the manuscript is accepted. So, you will send two
files for the journal: the edited manuscript and a sheet with the
answers for their comments

Indicates that the manuscript is rejected for publication in that
journal, for reasons that might be based on the topic, the quality,
the conclusion, or just that it does not fall within the scope of the
journal. At this point, the authors should look for another journal
Rejesaen to which they should submit their manuscript. Although the
publication process might be time and effort consuming, it is very
important and it gets easier with time, as the researcher publishes
more papers. One last thing to keep in mind is that most research
projects are publishable in scientific journals, but the type and

impact of the journal in which it will be published might differ.

*
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Appendix: Manuscript

w Template W
/ Title Page \

Authors

Affiliations

Corresponding author

Conflict of interest:

o
-

AN

Abstract
Background:

Objectives:
Methods:
Results:

Conclusion:

Keywords: /
\

Introduction

N/

1- Background information about the topic
2- What is known

3-Gap in knowledge

Conclude the Introduction section with a statement about the objective(s) of the study /

Methods \

N

Study design:
Setting:
Study population:
a. Inclusion criteria

b. Exclusion criteria

\ Sampling: ( Selection of patients ) /

*
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Template W

4 )

Data collection:
1.Method of data collection
2.Data collected
I.Information
a. what
b. when
I1.Questionnaire used

Endpoints:
Ethical considerations:
4- IRB approval
5- Consent forms
6- Confidentiality

Statistical analyses:

I. Program used

I1. Data cleaning

III. Data management
IV. Data analyses

a. Univariate
b. Bivariate
c. Multivariate

\_ /
4 Result )

Overall description of participants (demographic characteristics and socioeconomic
profile)

Summary of findings

Multivariate analyses

)
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Template W

/

Discussion
Summary of study and findings

1. Overall methodology and objective

2. Overall finding

Comparison with literature (comparing results to similar studies) Strengths and
limitations

Future recommendation

Conclusion (final statement about the overall study)

< Tables and graphs

)
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How to Choose a Journal & How
to Submit your Manuscrip! s

Il Introduction

A manuscript is a written, typed, or word-processed document submitted to a publisher by the
researcher. And a well-written manuscript has the following components included: a clear title,
abstract, introductory paragraph, methods and materials section, discussion of results,
conclusion and a list of references. Manuscript submission is an organized, planned and a
supervised process, which helps both the author and editor.

Il Process of Submitting a Manuscript

The manuscript submission process nowadays is online. Most publishers have their own
electronic manuscript submission system. Some of the popular manuscript submission systems
are ScholarOne used by SAGE and Nature Publishing Group, Editorial Manager used by
Springer, Wiley and PLOS and Evise used by Elsevier. These systems are designed to simplify
and speed up the journal submission process.

Most of this submissions systems are self-explanatory and the following common procedure is
generally used:

The first step is to have a manuscript ready for publication. Ensure that it is prepared in
accordance with the journal guidelines.

Next, you need to register or create an account that can be used even for your subsequent
submissions to the journal. Usually this account should be created and maintained by the
corresponding author of the manuscript as this would also serve as a communication interface
between the author, editor and peer reviewers.

Once you have this account, the next step would be to fill in details about your manuscript such
as the title of your paper, the list of authors, the affiliation of each of the authors, keywords, etc.
Some journals may also ask for a list of preferred reviewers.

Once these details are filled in, you can proceed to uploading your manuscript to the submission
system.

You may also be asked to upload supplementary information and a copyright transfer form if
applicable.

Once all of the above mentioned information is entered, you will be prompted to review your
details. Finally, you must carefully review the converted PDF file to make sure that all the
equations, tables, and special characters are shown properly. Once approved and submitted, the
converted file will be viewed by editors and referees.

*



—

How to Choose a Journal & How
to Submit your Manuscrip! s

Il Process of Submitting a Manuscript

These systems usually give you an option to fill in your details and save your work if you are not
able to complete it at a single go. You can submit it later, once you complete the application.
Also, if you do not complete the application in the stipulated time, they will send you a
notification before they delete your incomplete application.

] The Ethical Aspect

Ethical aspects in research publication are all the moral issues and problems raised by any
behavioural misuse or abuse of the system for communicating scientific results and information
within the international scientific community. Misuses or abuses include plagiarism, self-
plagiarism, fraudulent and repetitive publication, unethical or fabricated data publication,
censoring negative data, guest-, ghost-, and gift-authorship in multi authored papers, conflict of
interests involving authors, editors, or referees, censoring and rejecting publications on biassed
judgement, selective reporting, copyright breaches, confidentiality and informed consent
infringements.

Research ethics matter for scientific integrity, human rights and dignity, and collaboration
between science and society. These principles make sure that participation in studies is
voluntary, informed, and safe for research subjects.

] The Time Aspect

Generally speaking journals have multiple issues on some schedule from weekly to annually. A
paper can be submitted at any time. The review process will then proceed and the paper may be
revised on recommendation of reviewers. When the paper is ready for publication, an editor
(managing editor) will schedule it for some future issue.

So, there is no real deadline for normal journal submission. However, there is no guarantee that
a paper submitted right now will be published soon. The review process takes time and there can
be delays. But earlier submission (of a well written paper) is preferred. Submitting a sloppy paper
early and hoping for early publication is probably a bad idea. The review will take longer and
rejection is possible.

Il Openvs Closed Access Journals

The main difference between open and closed access journals lies in the free availability and
reusability of the former and in the way they are funded. In the case of traditional closed access
(subscription-based) journals, the readers, or their institutions and scholarly libraries, pay high
fees for access to the articles. Open access publications, by contrast, can be used free of charge.

*
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Il Journals Types
. ’ PUBLICATION IN JOURNALS a Y

Trusted Journals butnotin Journals in SCOPUS or

Predatory Journals SCOPUS or Calrivate (WoS) Calrivate (WoS)

Please check
Predatory Journals website
https: / /predatoryjournals

.com [journals /

Closed
Access

Paid
Publication

Free
Publication

Authors need to Most Journals Authors do not Authors need to
pay fees (APC) Belongto pay anything but pay publication
Universities article will be fees (APCyand
Authors do not available to article will be
: ; ay anythin, journal’s free online
*APC - Article Processing Charges Lkl subscribersenly

Il Identifying predatory journals

1-No standard identifiers, like ISSNs or DOIs
Publishers whose sole purpose is to scam people to make more money do not have standard
identifiers, like DOIs or ISSNs.

Some who actually do, often do not know how to use them properly.
Spend some time googling the ISSN or journal title for a few minutes and carefully read through
the results. You should be able to spot a scam pretty quickly.

Sometimes a quick google check of the email ID from which you received the message can also
help find posts on forums where others have already mentioned about the scammer.

Title ISSN = Check digit (mop10)

2-The scope of the journal is too wide it L
[T ey
9 '772049"36 385

Scholarly peer-reviewed journals often focus on a particular niche under i
a broad discipline.

git)

Publication type
ISSN
{without
check di
Edition varient

For example, Mediterranean Politics published by Taylor Francis
focuses on research related to international relations and contemporary
politics in the Mediterranean Sea and areas surrounding it

3-Poor online presence
Dead links, gruesome grammatical errors, unlicensed images, too many ads and misspellings are
all indicators of a non-credible publisher website.
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lll Identifying predatory journals

4-No transparency about article processing charges or APC

Many international journals now charge APS, especially when it is an open access journal.

But mostly the fee is payable when the journal has already gone through the entire process of
getting your paper peer reviewed, copyedited, and typeset for free, and have been accepted for
publication.

An important distinction to make here is that all reputed journals, even if they charge

APS, will reveal the chargeable amount beforehand on their website.

With predatory publishers however, even if they mention about APS beforehand, they mostly do
not reveal the exact amount upfront.

Another malignant practice is for such publishers to charge PC and still require authors to
transfer and retain the copyrights of their work to the journal. Some even ask for it at the time of
submission of manuscripts.

5-The journal is not well-indexed

Reputed journals are well-indexed and have widespread coverage in the databases of library
holdings, like Google Scholar searches, EBSCOHost and Ingenta and others since they are
recommended by peer groups and are recognized for their good standing.

SCOPUS, Directory of Open Access Journals (DOAJ), the International Bibliography of the
Social Sciences (IBSS), ISI (Web of Science), the Norwegian List, SSherpa-Romeo, WorldCAT,
and ciELO (in South Africa) are all well-known indexes.

While a library or Google Scholar is not counted as a database, you can always check DOAJ.
Some journals might list DOAJ index, but you must check the DOAJ list for the journal's name to
confirm if their claim is true.

6-Officials of the journal use email addresses of a free email supplier like Gmail

Take this one with a pinch of salt. Only because an editor mailed you from a Gmail ID doesn't
mean it is a bogus journal.

Sometimes good journals hire independent editors or the journal itself might not be housed under
one university. In such cases, email providers, like Gmail or Yahoo prove to be a good alternative
as you can avail great cloud storage at no cost.

Unless you notice some other red flags along with this one, use your discretion in how you want
to proceed. A publisher with no online submission platform and only a gmail address to send
submissions is another warning sign.

Click for BALL'S LIST OF PREDATORY JOURNALS
AND PUBLISHERS

*
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Il Selection of a target journal

1-Check how many issues per year
check journal issues per year if only twice that means they take long time to evaluate.

2-Choose journal with publisher and not a university

Publisher tend to be faster as they have people working in the editorial board so they process
faster. Journals attached to University, editorial board usually lecturer and staff who got other
jobs to do so the process is slow.

3-check similar titles published in which journals before
Can check using google scholar

SELECTION OF TARGET JOURNAL

O Impact factor of the journal
Scope of the journal O
pr o Journal indexation

Who is the target audience j;__

—’ Turnaround time for
review
Uniqueness of the article

\ Review guidelines

N\
Likely impact on :llm_cal O O Cadk
practice

lll journal finders websites

o http://journalfinder.elsevier.com

o https://www.springeropen.com/get-published/find-the-right-journal

o https://www.edanz.com/journal-selector

*
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Il Designing a Questionnaire steps

State Objectives: Clearly state the primary and secondary objectives of your study.
Identify Variables: Identify and list the information/concepts needed in relation to these objectives.

Literature Review: Review relevant literature for already validated questionnaires aligned with
your area of interest.

1st Draft: Draft an initial version of your questionnaire.
Revise: Revise the draft questionnaire based on feedback and effectiveness.

Finalize: Finalize the questionnaire by incorporating necessary changes and updates.

llll Variables to be collected
« Create a detailed list of information to be collected (Knowledge, Attitude, Practice (KAP),
Needs, Risk factors, Behaviors, Demographics, etc.)
« Translate this information into measurable variables.
« Determine the role of each variable in statistical analysis: Predictor (independent), Outcome
(dependent), or Confounder factor.

Examples of variables to be collected

/Demogmphic Variables: \

» Age (continuous)
» Gender (categorical: Male/Female/Other)
* Ethnicity (categorical: Hispanic/Latino, African American, Caucasian, Asian, Other)

* Socioeconomic Status (categorical: Low, Middle, High - based on factors such as income, education level,

Qd occupation) /

Vaping Related Variables:

* Vaping Frequency (ordinal: Never, Occasionally, Regularly, Daily)

* Type of Vaping Product Used (categorical: E-cigarettes, Vape Pens, Mods, Others)

* Duration of Vaping Habit (continuous: years/months of vaping)

* Cessation of Vaping (binary: Yes/No - If they have ever stopped vaping for a certain period)

- J

*
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Examples of variables to be collected

Mental Health Related Variables:
* Presence of Anxiety Disorder (binary: Yes/No - based on a clinical diagnosis)

* Anxiety Disorder Severity (ordinal: Mild, Moderate, Severe - as rated by a clinician)
* Self-reported Stress Levels (continuous: Based on a validated stress scale like the Perceived Stress Scale (PSS))

/ Other Potential Confounding Variables: \
* Physical Activity Levels (ordinal: Sedentary, Low, Moderate, High)

* Sleep Quality (ordinal: Poor, Fair, Good, Excellent - based on a validated sleep scale like the he Pittsburgh
Sleep Quality Index (PSQI))
» Family History of Mental Health Disorders (binary: Yes/No)

Qher Substance Use (binary: Yes/No) /

Literature Review

1.Review recent studies to identify surveys and data collection tools used for similar research
objectives.

2.Look for validated questionnaires to save time and provide detailed items.

3.Compare your results with previous studies for validation and novelty.

llll Drafting the Questionnaire

Decide: Decide the mode of survey administration: face-to-face, self-administered, phone or email.
Draft: Draft more questions than the final version to ensure comprehensive coverage.
Prioritize: Prioritize important items in the first half of the questionnaire.

Ensure: ensure questions flow logically from one to the next.

At the top:
- Introduce yourself briefly - The purpose of the study - How the data will be used
- Instructions on how to fill out the questionnaire & how long will it take to fill it in Your
policy on confidentiality

*
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Il Finalizing the Questionnaire

« Group related questions under descriptive headings.
- Arrange questions logically and with the intent to provoke recall.

- Format questions to ensure unbiased and balanced results.
« Ensure the first half of the questionnaire includes the most important items. 5-Ensure logical
flow between questions.

Avoid Leading Questions:
1. Do not suggest a particular answer within the question.
2. Biased: "How much do you agree that our service is excellent?"
3. Unbiased: "How would you rate our service?*

Use Simple and Clear Language:

4. Ensure that questions are easy to understand and free of complex terms.

5. Complex: "To what extent do you find the nutritional guidance provided by our dietary program
efficacious?"

6. Simple: "How effective is our dietary program's nutritional guidance?"

Galanced Response Options \

Provide Balanced Scales: Ensure response scales are balanced and offer a neutral option.
Biased: "How satisfied are you with our service? (Very satisfied, Satisfied, Dissatisfied)"
Unbiased: "How satisfied are you with our service? (Very satisfied, Satisfied, Neutral, Dissatisfied, Very
dissatisfied)*

Include All Possible Options: Offer a full range of response options and consider an "Other" category
for responses not covered.
Biased: "What is your primary source of news? (TV, Newspapers, Online)"
@iased: "What is your primary source of news? (TV, Newspapers, Online, Other)" /

/Avoid Double-Barreled Questions \

Ask One Thing at a Time: Ensure each question addresses only one issue.

Biased: "How satisfied are you with the clarity and accuracy of the information?"
Unbiased: "How satisfied are you with the clarity of the information?" and "How satisfied are you with

thkeaccuracy of the information? /

*
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Il Testing
Testing the Survey Instruments:

Focus Group Discussions:

An interactive group setting where participants are guided to discuss the survey.

Cognitive Interviews:

Method to understand how participants perceive, understand, and respond to survey questions.

Field Pre-Testing;

A small-scale study where all conditions of the full-scale survey are simulated.

Field Pre-test:

* Field pre-testing involves mimicking the conditions of the full-scale survey in a smaller,

controlled environment.

* Different survey modes can be tested in this stage.

* Interviewers can provide both oral debriefing and written reports on the pre-testing process.

I Surveys vs Questionnaires

Aspect

Definintion

Purpose

Format

Scope

Complexity

Examples

Mwthodoligy

Application

Survveys

Broader method of data collection

Gather information on a wide range of topics

Includes various question types and methods

Large sample, generalizations about population

Comprehensive, multiple sections/themes

National health surveys, patient satisfaction
surveys

Multiple data collection methods

Understand broader trends and patterns

Questionnaires

Specific tool for data collection

Collect specific information on a topic

Set of written questions with defined responses

Focused on specific data points or groups

Varies from simple to complex, but focused

Patient health questionnaires (e.g., PHQ-9)

Typically paper-based or digital forms

Target specific information

*
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Il Introduction

Questionnaires are widely used in research and evaluation studies to collect data from
individuals or groups. A well designed questionnaire can provide valuable information and
insight into a particular topic or issue. With that being said, to ensure the accuracy and reliability
of the collected data, it's of great need to validate the questionnaire first.

Il Questionnaire validation

Is the process of assessing the quality and effectiveness of a questionnaire to ensure that it
precisely measures the phenomena of interest, that's implemented by evaluating questionnaire’s
reliability, validity, and usability to ensure that the data is representative of its population and
meaningful to it too.

Il Psychometric assessment of a questionnaire

It involves evaluation of four main domains naming feasibility, reliability, validity and
sensitivity to change. By which it ensures good quality data with significant comparability and
credibility. Of them, the most important concerns of newly designed questionnaires are
Reliability and validity.

] Feasibility

The feasibility of a questionnaire is determined by a pilot study conducted on 30 subjects yet as
the number of subjects. The points to consider in this domain are time taken to fill the
questionnaire, simplicity of the format, clarity of the questionnaire, ease of scoring, and results

interpretation
Feasibility Concerns Explanation
Time taken to fill the questionnaire 5 min - 20 min
Simplicity Using simple non complex words
Clarity Not using misleading, heading descriptions
Ease of scoring I.e. Likert scale (Strongly agree exc)
Results interpretation Easily transition from quantitative to qualitative data

*
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1 Reliability & sensitivity to change

Reliability is an indicator of precision of the questionnaire i.e. it evaluates if the questionnaire
consistently determines what it intends to determine. A low reliability shows that the results of the
questionnaire may vary greatly if the data is collected again with the same participants. For instance, if
a participant scored 10 out of 50 on an HIV knowledge questionnaire yet scored 45 the next time, the
questionnaire becomes unreliable.

Reliability is proved by pilot study measuring aspects of stability, internal consistency and equivalence.

Test retest Split half Interrater
What it o . Equivalenc Agreement
Stability over time q . v g
measures? of times between raters
Administer the same test to the same people at two different .
. Have multiple
times. Correlate
researchers
Advantages: performance
. measure same
.. . Easy and straight-forward approach for group of .
How it is . . . . instrument and
) . Useful for questionnaires, checklist, rating scales, etc... people on two .
accomplished? . . determine
Disadvantages: equivalent
. . . o percentage of
« Practice effect (mainly for tests) > Inflating reliability halves of
. . agreement
. Too short intervals in between (effect of memory) same test.

. o between them.
« Some traits may change with time.
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BN  Validity

A questionnaire can be reliable but invalid but a valid questionnaire is always reliable. Validity is
the degree to which a questionnaire evaluates what it is intended to evaluate. Which resembles
four types naming face validity, content validity, construct validity and criterion validity. To
choose the suitable type of validity it mainly relies on the goals of the study.

Validity Explanation

The degree to which a questionnaire ‘appears’ to evaluate what it was designed to

Fave validity evaluate

The extent to which the questionnaire describes most of the dimensions of the concept

Content validity under study

o The degree to which a questionnaire reflects the theory of the phenomena or concept of
Constructed validity . . . . . .
the designed study or relationship between questionnaire and underlying theory

How well the questionnaire correlates with an existing ‘gold standard’ measure that can
predict the disease outcome and is taken as a reference to evaluate validity.
It is of two types: predicative validity and concurrent validity.
« Predicative validity: for tests used to predict future performance.
» Concurrent validity: for tests used to estimate present performance or a person’s
ability at the present time, not attempting to predict future outcome.

Criterion validity
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] Introduction

Academic writing is a fundamental component of research, characterized by structured
expression of ideas and logical reasoning. Nevertheless , it poses obstacles such as handling
vast amounts of information and complex ideas. The integration of Artificial Intelligence (AI)
into academic writing has become increasingly important, offering solutions to these obstacles.
As Al has become an invaluable tool in academic writing, it has also contributed to various
steps in the research process, hence, these tools are not just helpful but central to improving the
efficiency and the overall quality of research papers.

I WHATISAI?

Artificial intelligence (Al) is the theory and development of computer systems capable of
performing tasks that historically required human intelligence, such as recognizing speech,
making decisions, and identifying patterns.

I WHAT IS GENERATIVE AI?

Generative Al, or GenAl, is a subset of artificial intelligence technology that creates something
new from a dataset of previous examples.

@ Multiple Artificial Intelligence

Al ivoives techniges that equip computers o

Artificial Intelligence

make deciskns, recognize patiems, and sohve
cormphe problems in & manner akin 16 human
inseligence.

Generative Al
Tools

Machine Learning

ML 5 Subset of AL uses advanced algorithens 10
[Setect patiems in lacge data sets, allowing
rrachinas 10 kearn and adapt. ML sigonthms Lse
supenvsed or unsupervised leaming methods.

Deep Learning
O i35 8 sabet of ML which vses neuesl networks

\\\.

Deep Learning

input clata, simudating the way buman braing
Visual Audio | rators  Code Generators Generative Al
[Generathve Al is o subset of DL models that 1
| gtretrates connent it leot, images, of code based =
0 - Ger Al

modets and Ao

Image Generators S AT g et \

Music Generafors S —__

Video Generators

u ling Al Complexity - A Comparative View of Al, Machine L ing, Deep L g

and Generative Al.
Design Generators

(Created by Dr. Lily Popova Zhuhadar, 07, 29, 2023)
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I ETHICAL CONSIDERATIONS IN AITOOLS FOR RESEARCH

1. Bias and Discrimination: Al tools may perpetuate biases, leading to discriminatory outcomes. Validate content with
reliable sources.

2. Plagiarism: Al-generated content can paraphrase from sources, raising plagiarism concerns. Be aware of tools
detecting Al content.

3. Data Privacy and Legal Issues: Using Al with sensitive data types is prohibited and could lead to legal issues if data
becomes public.

4. Data Misinformation: Al tools can generate inaccurate data. Cross-reference with reliable sources for accuracy in
research.

. Research steps in which AI helps- Summary

Research Step How to Use Al Tools Examples
Identifying a Research ] . . OpenAl ChatGPT, Googlr Gemini
Topic Brainstorming ideas, exploring trends and gaps a“':f"Mimszftt Bing C;’gﬁ; emint

Conducting Literature

SciSpace, Litmap, Semantic

Searching and summarizing relevant academic papers Scholar, CHatPDF

Review

Managing References and

Citati Organizing and formatting citations Zotero, Mendeley, EndNote
1tations
Data Collecti Designing surveys/experiments, gathering data Gaogle Form and SurveyMouksy.
ata collection gning Y P 8 g and Qualtrics
IBM Watson, RapidMiner, Orange
. . . .« 4o . N . GitHub Colilot, Google Colab Al
Data Analysis Analyzing data, applying statistical/machine learning techniques Coding Tool
Writing and Reviewing the
g p g Drafting sections, Refining the draft OpenAl ChatGPT, Grammarly
aper
. .. Ensuring sources are properly cited, addressing plagiarism and Detecting Al Grammarly, Originality.ai ,
Checking for Plagiarism & propery ’ & Pag & ZeroGPT, Scispace, Scribbr,
Content Copyleaks

Preparing Presentations Creating and designing presentation slides Smart Slides ChatGPT plugin
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1) Research Idea Development

Al tool /

Picture Description Link
Website P

a visual collaboration tool used for research synthesis,
ideation, and project planning.
Miro m useful for: T . Miro Assist
. Consolidating insights from multiple research tools onto
a single board.
. Finding connection points.

project management website that provides Al tools to
Trello ({7 manage multiple projects, collaborate & communicate with Trello

global teams, and streamline their workflow.

Creately apCTReteY Creately

organizing findings, creating flowcharts, mind maps, and
diagrams to visualize data and concepts, and automating
certain tasks to streamline the research process.

conceptboard 3 Conceptboard Conceptboar
d
Scisummary S scisummary SciSummary

assist in summarizing scientific articles quickly and
efficiently.

Humata &3 Humata humata



https://miro.com/assist/
https://trello.com/
https://creately.com/?msclkid=877919401a9b152e16e67f2a0cc76c12
https://conceptboard.com/
https://conceptboard.com/
https://scisummary.com/
https://www.humata.ai/
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2) Hypothesis generation

Al tool /
. Picture Description Link
Website =
Assist in formulating clear and concise hypotheses
HyperWrite O HyperWrite  based on the research topic and objectives HyperWrite
provided.
3) Literature Review
Al tool /
Picture Description Link
Website P
. Simplify literature reviews by automatically creating
reference tables.
LATERAL o LATERAL  + Actasan Al research assistant to suggest relevant Lateral
content and help evaluate and draw connections between
sources.
« Simplifies and improves understanding of research
https://scispace.
SCISPACE papers S ALRS.scspace.
* . Identifies gaps in the literature com/
« Expedites the research process
o Analyzing research papers at a rapid pace, allows search for
Elicit € Elicit research papers using natural language queries and provides Elicit
one-sentence abstract summaries.
summarize research papers and
Elephas :’ﬂ Elephas A
P . organizing them in a centralized system P L

. . Identifying key trends in any research field.
Scinapse ¢ scina pse . Providing a comprehensive view of the latest research in Scinapse
their field of interest.



https://miro.com/assist/
https://app.lateral.io/sign-up/
https://miro.com/assist/
https://trello.com/
https://conceptboard.com/
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3) Literature Review

Al tool / Website Picture Description Link

. narrowing down search results to academic and scientific

resources.
refseek ofeaok¥ . RefSeek
refsee « helps locate relevant academic search results from web

pages, books, encyclopedias, and journals

uses Al to offer smart search capabilities, helping users find

Science Open.com SCIenceoPEN.con : . o . . ScienceOpe n
relevant articles quickly within an interactive interface.
) ) consensus
Consensus @sensus It enables researchers to quickly find relevant studies
. suggestions of similar works and earlier studies.
Research % . simplifies the citation and reference management process, =~ Research
. ﬁ&:&“ . . . . . . b 1
Rabbit Reseamh’\&bit generating 01tat10n§ in various formats and organizing Rabbit App
references for consistency and accuracy.
Y + Bibliography Creation: Researchers can start with key Connected
Connected Papers @ " PAPERS references for their bibliography and use Connected Papers
Papers to discover additional relevant papers.
. . Al- ted explanati f .
Tk e generated explanations of papers Explainpaper

Scholarcy . summarize documents of various types, including PDFs,
book chapters, articles, and even videos. Scholarcy



https://creately.com/?msclkid=877919401a9b152e16e67f2a0cc76c12
https://scisummary.com/
https://consensus.app/home/
https://www.connectedpapers.com/
https://www.connectedpapers.com/
https://www.explainpaper.com/
https://www.scholarcy.com/
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4) Writing and Drafting

Al tool /
Website

ChatGPT

WordTune

Gemini

Copilot

Quillbot

Grammarly

Paperpal

SpinBot

WordAI

spellcheckplus

OutWrite

DeepLL

paraphrase online

—

Picture

- ChatGP1

+
@ wordtune

— ‘. .
oeminl

™ Copilot

€) QuillBot

@ grammarly
bPaperpal

éé SpinBot

£ woroai

@ SpellCheckPlus

A Qutwrite

Q DeeplL

. :
o Paraphrase-Online

Description

Writing Assistance: helps enhance writing skills, and summarizes
texts.

Writing Assistance: helps enhance writing skills, and summarizes
texts.

Writing Assistance: helps enhance writing skills, and summarizes
texts.

. Paper Explanation
. Interactive Assistance

. Paraphrasing

. Summarizing

. Citation Assistance.
. Plagiarism Detection

Online paraphrasing tools

Link

ChatGPT

Wordtune

Gemini

QuillBot AI

Grammarly

Paperpal

spinbot

wordai

spellcheckplus

outwrite

deepl

paraphrase online


https://openai.com/chatgpt/
https://www.explainpaper.com/
https://www.scholarcy.com/
https://www.bing.com/search?q=Copilot++AI+&form=ANNTH1&refig=1b32ed6caebf49ae8baee8a679688511&pc=NMTS&showconv=1
https://quillbot.com/ai-content-detector
https://www.grammarly.com/
https://paperpal.com/
https://spinbot.com/
https://wordai.com/
https://spellcheckplus.com/
https://www.outwrite.com/
https://www.deepl.com/en/translator
https://www.paraphrase-online.com/
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4) Writing and Drafting

Al tool / Website Picture
enago s.€nago
Hemingway editor Hemingway

Sentence Stack

@ Sentence Stack

5) Study designs- systematic review

Description Link

enago

Proofreading tools
Hemingway editor

Sentence Stack

Al tool / . . .
. Picture Description Link
Website
. employs machine learning to streamline the systematic
review process in research.
covidence . automating the screening of titles and abstracts, thus Covidence
saving time and improving the efficiency of conducting
systematic reviews.
. automate and improve the efficiency of systematic
review production.
cochrane () Cochrane evp . . e Cochrane
« This includes machine learning for identifying relevant
studies and data extraction.
F 4 .
CADIMA CADIMA allow for offline data extraction cadima



https://www.enago.com/?gad_source=1&gclid=Cj0KCQjwsuSzBhCLARIsAIcdLm4dHod3PpqeIpGnSD7GytH6ypyV4sZdfAbJcvN7YbDE6V0y3EycmMAaAgqZEALw_wcB
https://hemingwayapp.com/
https://sentencestack.com/
https://sentencestack.com/
https://openai.com/chatgpt/
https://www.explainpaper.com/
https://www.cadima.info/

—
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5) Study designs- systematic review

Al tool /

Picture Description
Website P

SRDR

Data extraction tools for better management,
DistillerSR g DistillerSR  categorization, and refining data gathered from studies in
systematic reviews.

Rayyan rayyan

INTELLIGENT SYSTEMATIC REVIEW

5) Study designs- Meta analysis
Al tool / Website Picture Description

The metafor Package Al

OpenMeta[Analyst]

Support the meta-analysis process

OpenMEE OPE‘HMEE

PredicTER ~diER

*

Link

srdrplus

distillers

rayyan

Link

The metafor
Package

open meta

openmee

predicTER


https://srdrplus.ahrq.gov/
https://www.distillersr.com/products/distillersr-systematic-review-software
https://www.rayyan.ai/
http://www.cebm.brown.edu/openmeta/
http://www.cebm.brown.edu/openmee/download.html
https://predicter.github.io/
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6) Data collection
Al tool / Website Picture Description Link

E . assists users in creating surveys Microsoft

Microsoft Forms . . .
. streamlines process by generating draft content and suggestions Forms

Microsoft Forms

. Create surveys to gather data, then use Al tools to analyze
E responses and extract meaningful patterns.
. Implement Al scripts to automate tasks like sending thank-you
emails to respondents and organizing data in spreadsheets.

Google Forms google forms

Google Forms

. assists users in creating surveys
. provides analysis tools such as cross-tabulation, filtering, and
Survey monkey €5 surveyMonkey statistical significance testing to aid in data interpretation SurveyMon key
« Multiple users can collaborate on survey design and data
analysis.

. assists users in data collection
Red Cap *MEWDNCQP . Assi§t in.data ma'nagement, particularly in clinical trials and REDCap
longitudinal studies.

surveyplanet @) surveyplanet . assists users in data collection survey planet

7) Data Management and analysis

Al tool / Website Picture Description Link
- automating tasks such as literature reviews, data extraction, and
Prism M\ Pris analysis, and by identifying patterns and insights that may be difficult ~ Prism

to identify manually.

particularly useful for presenting complex data in a visually appealing

infogram and easily understandable format (creating informative infographics, Infogram
reports etc.).
SPSS It’s a powerful software suite that allows to handle, analyze, and SPSS

present data in various forms.



https://www.explainpaper.com/
https://www.scholarcy.com/
https://surveyplanet.com/
https://www.explainpaper.com/
https://www.scholarcy.com/
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7) Data Management and analysis

Al tool / Website Picture Description Link
Stata u§ed 1¥1 dgta management, statistical analysis, and graphical Stata
S visualization.
JMP statistical -~ provides a comprehensive set of statistical tools and techniques,
discovery .’ mp ensuring validity of data analysis JMP
STATISTICAL
DISCOVERY
Sas (Statistical
Analysis System) Ssas enables users to retrieve, report, and analyze statistical data. SAS
R .. . . L
R for statistical computing and data visualization R
Power BI .
power bi
Power BI
Data visualization tools
Tableau i +ableau tableau
8) Citation
Al tool / . .. c
. Picture Description Link
Website
i
Zotero @ zotero
Mendeley . designed to help researchers collect, organize, mendeley
cite, and share research sources.
. particularly useful for managing _
JabRef jabref

i JabRef bibliographies and references.

\ "

EndNote EndNote” endnote



https://www.jmp.com/en_us/home.html
https://www.sas.com/en_sa/home.html
https://www.r-project.org/
https://app.powerbi.com/singleSignOn?clientSideAuth=0&ru=https://app.powerbi.com/?clientSideAuth=0&noSignUpCheck=1
https://www.tableau.com/
https://www.explainpaper.com/
https://www.scholarcy.com/
https://endnote.com/
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8) Citation
Al tool / Website Picture Description Link
Cite this for me f-| 08 TINS o ine™ citethisforme
Reference Management tools
ProQuest RefWorks =W RofWorks g proquest
RESOOMER (5] resoomen resoomer

9) Journal selection and submission

Al tool / Website Picture Description Link
PLAGIARISMA plagiarisma
PlagScan by Plag@ican s, PlagScan by

Turnitin Turnitin

plagiarism checkers before submissions

iThenticate + iThenticate iThenticate
Small SEO Tools SmallSZ&T cols Small SEQ
Tools

« It provides comprehensive information about the
journal's classification.
Researcher Life paseanchscLife « can determine open access journals only.
« can determine a specific range of the impact factor.

Researcher
Life

« it provides detailed information for each journal



https://www.citethisforme.com/
https://refworks.proquest.com/
https://resoomer.com/en/
https://plagiarisma.net/
https://www.plagscan.com/en/
https://www.plagscan.com/en/
https://www.ithenticate.com/
https://smallseotools.com/
https://smallseotools.com/
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9) Journal selection and submission

Al tool / Website Picture

Journal Finder _
"1 Journal Finder

JournalGuide JournalGuide
/
MDPI ﬁﬁ)\py
SIR
10) Conference participation
Al tool / Website Picture
Smart Slide 0l D [|
T
WikiCFP € WikiCFP

A Wiki for Calls For Papars

@;«u Conference Alertd

All conference alerts

Conal conference alerts

click here for references

Finds suitable journals for your Research
paper

Cam_z_l 2N

Description

journal finder

mdpi

SJ

Description

« Real-time AI Chat: Instant Al-powered chat support
directly within presentation slides.

« Natural Language Processing: Understands and
responds to queries in natural language.

- Content Generation: Assists in creating slide content
based on user input.

- Interactive Q&A: Facilitates interactive question-and-
answer sessions during presentations.

- Integration: Seamless integration with presentation
software for enhanced functionality.

Discover the top conferences in a given field.

journal guide

Link

Smart
slide

wikicfp

allconferen
cealert

conferencea
lerts



https://journalfinder.elsevier.com/
https://www.journalguide.com/
https://www.journalguide.com/
https://www.mdpi.com/
https://www.scimagojr.com/journalrank.php
https://docs.google.com/document/d/1ZzrKOIh4OFLHEtIK_tgeUrjbrXP2p3-Kc9zu2tgcB_8/edit?usp=sharing
https://docs.google.com/document/d/1ZzrKOIh4OFLHEtIK_tgeUrjbrXP2p3-Kc9zu2tgcB_8/edit?usp=sharing
https://www.youtube.com/watch?v=ntxaU36uUpE
https://www.youtube.com/watch?v=ntxaU36uUpE
http://www.wikicfp.com/cfp/
https://www.allconferencealert.com/
https://www.allconferencealert.com/
https://conferencealerts.com/
https://conferencealerts.com/

‘ AI: Appendix A\

Jll COMPARISON OF AI CHATBOTS

OpenAl ] . ) Google
Features Microsoft Bing Copilot o
ChatGPT Gemini
Seamless integration
Ease of Use User-friendly interface Seamless integration with Bing with Google
products
collabor ati on tools Avalla}ale via t'hlrd—parly Microsoft 365 integration Qoogle Workspace
Integrations integration
Free version + ChatGPT Free} version + Microsoft Free Versw.n + Pro
cost Plus at $20/month Copilot at $10/month integrated into
u integrated with Microsoft 365 Google services

Continuously improving,
accuracy occasional Precise responses with source information Needs improvement
misinformation

Limited (Free),

response length Unlimited (Paid) Limited (5 per session — Free), Unlimited (Paid) Unlimited
Versatile use cases, Accurate search results, Integration with
strength strong community integrated with Microsoft tools Google services,
support user-friendly
Occasional Accuracy needs
Weaknesses misinformation, limited Limited responses in free version y

. improvement
real-time web access

Jll TECHNIQUES FOR BYPASSING AI DETECTION SYSTEMS

O Paraphrasing: Rewriting Al-generated text to make it more natural and human-like.
O Hybrid Approach: Combining Al-generated text with human writing to create a natural flow.
O Editing and Proofreading: Thoroughly editing Al-generated content to remove machine-like patterns.

Jl PROMPT-ENGINEERING

Prompt-engineering involves techniques for crafting inputs to produce outputs that closely match the user's intent.

Characteristics of a good prompt for finding research gaps:

Specific and Clear: Clearly state the field or topic of interest.

Context Provided: Provide context or specific areas within the field that you are interested in.
Purpose-Oriented: Ask for identification of gaps or areas that need further exploration.

Example Prompts

« "Review the latest research on [specific topic] and identify any gaps in the existing literature.”
* "Summarize the key findings from recent studies on [specific area] and suggest areas where
further research is needed."
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Research Ethics _
I Introduction

« Session one: How we got here; horrific violations inspired human subject
protections.

« Session two: Human subject protections: why research and practice are not one EthiFi” Issues in
Clinical Research

and the same.

A Practical Guide

« Session three: Deep dive into some of the implications of research ethics
guidelines- is it time to reconsider some of these protections?

« Session four: How ethics informs authorship, scholarship and publication.

I Edward Jenner and the Smallpox Vaccine
« (1796): Jenner wanted to test the theory that cowpox provides immunity
from smallpox.
« Inserted pus from a cowpox pustule into an incision on the arm of an 8
year old boy.
- Experimented on several more children including his 11 month old son.

- Eventually was proven correct, developing the vaccine for smallpox.
- The term vaccine comes from Vacca, the Latin word for cow.

B Self Experimentation
« Jesse Lazear (1900): took part in an experiment to study the transmission of Yellow Fever
by allowing himself to be bitten by an infected mosquito.

« Werner Forssmann (1929): inserted a catheter into his own antecubital vein and passed into
his right atrium and took an x-ray.

« Albert Hofmann (1943): ingested LSD to experience its hallucinogenic effects.

- Others: exposed themselves to various gases, infected blood, radioactive materials, and
drugs.
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_ ] Tuskegee Syphilis Study

In 1932, the U.S Public Health Service began a forty-year clinical study aimed at observing
the natural progression of untreated syphilis. The study subjects included more than 600
impoverished African American men who were given free medical care, meals, and burial
insurance in return for their participation. The men were not informed of their diagnoses,
instead they were told they were being treated for “bad blood.” Participants were subjected to
investigative and research-oriented tests but told they were therapeutic. After the discovery of
Penicillin and its success in treating syphilis, none of the participants received treatment. In
1972, the study was deemed unethical and shut down, but researchers defended their actions
by arguing that this population was uneducated, unlikely to care for itself or understand
medical diagnosis or management, promiscuous and violent, and therefore a risk to white
women.

Il Tuskegee Syphilis Study

In a study aimed at understanding the psychological effects of perceived power, researchers
recruited 24 male participants for a two week immersive experiment. The participants were
divided into 2 groups: prisoners and guards and conducted in a fake prison built inside
Stanford University’s psychology building. The “guards” were instructed not to physically
harm the “prisoners” but were otherwise allowed to control, torture, threaten, and frighten
them. As the study progressed, “guards” were observed to display significantly abusive
behaviour. The study was not discontinued, even after several “prisoners” expressed a desire to
be let out.

2 Site of the
STANFORD
PRISON EXPERIMENT
1971

l('d by

Con
« Dr. Philip G. Zimbardo
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] The Willowbrook School

In a study that lasted 14 years, researchers
intentionally infected and allowed hepatitis A to
spread at a school for intellectually impaired
children. They withheld treatment and prevention to
study immunization and mode of transmission.
They also misled parents about the goals of the
study and told them the only way their children may
be admitted 1s through the hepatitis unit.
Researchers justified their actions by claiming that

the high rate of infection meant that all children will
become infected anyway.

] The Milgram Shock Experiment

At Yale university in 1963, Milgram and his team
wanted to study obedience to authority. Participants

were designated as “teachers” and paired with “learners”
who unbeknownst to the participants were members of Student
the research team. The learners were hooked up to an g
electrode. In a separate room, the teachers were given @ 7

access to an electric shock generator. The learners were

Experimenter
Teacher

asked a series of questions, every time they fail, the
teachers were supposed to shock them. If they refused,
the experimenter would encourage them. Almost two
thirds of participants used the highest voltage to shock
the learners.

Il Sloan Kettering Cancer Experiments

In 1964, researchers at a major cancer centre injected live
cancer cells into patients to study human immunity to
cancer without their knowledge.
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What is Ethics?

Ethics is a study of moral conduct, of right and wrong. It is inescapably normative:
« Normative: What should be the case in dilemmas. Ideas about how the world ought to be.

* Although X is illegal, it shouldn't be because...

* [ believe X is wrong, but I can’t tell people not to do it.

- Descriptive: empirical facts about beliefs, policy, the world as it is

» X is against the law, Islamic doctrine prohibits X, Most Saudis believe X is

wrong.
Examples: business ethics, bioethics, military ethics, etc.

Meaning
Oversight
Violation
Objective
Binding

Ethics vs. Law

Ethics

A branch of moral philosophy

Individual, legal and Professional norms.

No punishment
Determines the right course of action.

Not binding

What is Research Ethics?

Law
Systematic body of rules.
Government
Punishment
Maintains social order

Binding

A field of study that examines and ensures the ethical conduction of research on human
participants. Two components:
« Protecting participants (benefits> harms)
« Adequate informed Consent (autonomy)
Ethical issues arise from:
» Small number of participants, much wider benefits.
* Balance between community benefit and individual autonomy/good.

*
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] Components of Research Ethics

I. Protecting Human Research Participants:
Main aim of any study should be the safety of human participants:
« Researcher must identify all potential risks and means to minimize them.
« Continuous monitoring for adverse effects, stop study if risks occurs.
« Before any research on human subjects, clinical equipoise must be established.
A clinical trial is only ethical if there is clinical equipoise.
Clinical equipoise: the expert medical community is uncertain about the therapeutic benefit of

experimental and control drugs.
*No patient will be randomized to a treatment known to be inferior.
Importance:

« Protects the right to best treatment.

« A way of protecting patients in clinical trials.

Ethical Requirements for Clinical Trials:
« Research aims at socially valuable, health related knowledge.
« Rigorous methods used to produce scientifically valid data.
« Subjects selected fairly.
- Favorable risk/benefit ratio based on: Benefit to research subject, and Value of knowledge

gained.
« Protocols must_gain IRB approval.

« Adequate informed consent.

« Participants must be treated with respect.

I1. Adequate Informed Consent

Disclosure Voluntariness Comprehension

The information that should be The participant The participant must understand the
provided to the participant about must be free to information that has been provided to them.
the study. This includes things like decide whether or The information should be presented in a

the nature and purpose of the study, .. ] . .

the methods that will be used, the not to partlc{pate n way that is easy.tc.) underste.md,.usmg lay
risks and benefits of participation, the study without language and avoiding technical jargon. The

and how confidentiality will be any pressure or participant should also have the opportunity

maintained. coercion. to ask questions.

*
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] Components of Research Ethics

I1. Adequate Informed Consent
Consent Forms: When applicable, participants must authorize their participation in
the research study in writing.
Consent forms should include:
« Background to the research.
« Possible demands on participants.
- Details about participants consent.
Consent forms must not include:
- Exculpatory language by which the participant waives legal rights or releases the investigator
from liability for negligence.
Role of the Institutional Review Board (IRB)
Administrative board: balances society’s interest in medical research with the rights of human
subjects.
Main task: The welfare of human participants.
« Informed consent.
« Risk benefit analysis.
IRBs should:
- Be sensitive to local values, expectations, concerns.
- Anticipate vulnerability (low literacy, difficulty understanding IC)
- Determine what levels of payment would be acceptable if any.
« Determine investigator competence and conscientiousness.
Procedure: varies by institution
« Review of protocol
« Periodic review, reporting.
Criteria for approval:
« Risks are minimized or reasonable in relation to anticipated benefits.
« Selection of participants is fair.
- Informed consent is adequate.
« Confidentiality is maintained.
- Data is adequately monitored.
Can we pay participants for research? Yes, but the reward should not be excessive. This is because
undue influence can occur when the reward is too attractive, potentially impairing decision-making
and causing participants to overlook potential risks. Additionally, excessive rewards can target
those who are financially disadvantaged, thereby increasing inequality in research participation.

*



—

Research Ethics _

] Components of Research Ethics

I1. Adequate Informed Consent
Research with Persons with Impaired Decision-making Capacity (DMC)
Informed consent can be obtained from surrogate decision-maker, But still ethical issues:
« Patients may not understand the research procedure and risks.
« Patients may be used as a means to advance research.
Research on Children
Children are afforded extra protections as research subjects because:
« Limited autonomy.
« Rely on proxy decision makers (parents, guardians).
All research conducted on children must satisfy two conditions:
« Must produce direct benefit to the child.
« Child’s assent must be documented. Children who cannot read or write must still signal their

willingness according to their developmental age.

Further protections to children include:

« Pediatric expertise on the IRB.

« Specific training requirements for researchers.
Minority Population
Ethical Issues:

- Exploitation

« Stigmatization and stereotyping.
What to do:

« Involve affected community directly in planning of research.

« Provide benefit to community.

« Use due care in presenting and publishing findings.

« Help disseminate findings to media.

Prisoners:
Ethical issues:

« Compromised voluntariness, subject to additional discipline, Poor access to care: may influence decision to
participate. Compromised privacy and confidentiality. Most IRBs have no direct experience with prisons.
Difficult to monitor adverse effects. and Vulnerability: poor education, mental health, substance abuse.

Protections for Prisoners:

« Benefits must not constitute undue influence or impair informed consent. Risks acceptable to non-prisoners.
Fair selection procedures. Participation not a condition of release or less sentence. Adequate follow up care
provided. Easy to understand consent forms. Compelling reason to use prison population.

*
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] Research with Biospecimens

Biospecimens: blood, urine, hair, tissue, DNA

Efficient, quick, valuable experience for junior researchers.
But: privacy and confidentiality concerns.
No informed consent is required for:

« De-identifiable data (no name, no ID number)
« Data that is publicly available (database)
« Specimens collected anonymously.
« Specimens coded so that investigator cannot identify them.
Ethical Justifications for Using Biospecimens Without Consent
« High benefit of research.
« Low risk of harm due to identification of biospecimens.
« Studies show that people would allow de-identified material to be used.

] Research Misconduct

Fabrication: making up data or results.
Falsification: manipulating materials, process, or data.
Plagiarism: use of someone else’s ideas, words, methods, results without proper citation.
Authorship:
« Authors included without their knowledge.
« Authors included without actual contributions.
« Authors excluded unfairly.
Research misconduct is ethically problematic:
« Compromises scientific knowledge.
« Rewards for cheaters
« Weakens public support for research.
How can misconduct be identified?
« Progress is much faster than expected.
« Enrollment in one site greater than others.
« Familiar wording.
Data:
« Too good to be true.
« Inconsistent.
« Cannot be validated or replicated.

*
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] Research Misconduct

Responding to Research Misconduct:
Inquiry: initial review, followed by full investigation. (Ensure no conflict of interest)
Protection:

« Complainant, witnesses, committee members.
« Reputation of those found innocent.
» Confidentiality of process.
Prevention:
« Educate investigators, staff.
« Data audits
« Close involvement of principal investigator.
Plagiarism:
Types:
. : copying others work (exact, direct) Permitted only if used as “quote”- should be
indicated and cited.
. : changing a few words or sentence order- without reference.
. : cite yourself!
Authorship: Being in a position to conduct medical research or author a scientific paper is a
privilege and must treated as such:
« Authors must ensure the integrity of their work: objective, valid, non-fraudulent.
« Authors must accurately and fairly represent the work of others: must cite all sources.
« Authors must not take credit for work they did not participate in.
« Authors must be impartial and avoid or declare financial, professional, or personal
conflict.
« Authors must respond to and engage with the differing views or comments in a
respectable and professional manner.
Ethical issues in Authorship and Publication
Too many authors:
« Did not revise or review.
« Supplied materials or gave advice- acknowledgement section.
Ghost authors: Not listed, but did the work.
Failure to do work agreed upon.
Articles published that ought not be:
« Plagiarized, fabricated, falsified.
« Duplicate results or papers.
Failure to publish articles that should be published:
« Articles with negative findings.

*
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Research Ethics _
] Bioethics

Branch of study that addresses moral uncertainty arising in medical science and healthcare
practice:

Public Health Ethics Research Ethics Medical (Clinical) Ethics

Ensures ethical public health )
) . . Ensures ethical research on
action or intervention. ..

human participants.

: Systematic body of rules.
E.g. drug testing, genetic ystematic body of rules

E.g. vaccine mandates,
disease reporting,

. studies
quarantines.
Communities, institutions, Small number of participants .. .
. ) ) Individual patients
populations to achieve wider benefits.

. . Balance between community
Social good, community

benefit and individual Individual liberty, autonomy.
benefit.

autonomy/ good.

I Why is Adhering to Ethical Norms Important in Research?

o Promote the aims of research:
* Knowledge.
» Avoidance of error.

« Promote values essential to collaborative work:
* Trust (guidelines for authorship, subject-researcher relationship)
* Confidentiality and data sharing.

« Ensure researchers are held accountable to the public.
« Build public support for research.

« Promote moral and social values:
* Social responsibility
* Animal welfare
* Compliance with law
* Public health and safety.

*
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Evidence Based Medicine L\

Il Definiton

« is the use of current best evidence in making decisions about the care of individual patients.
. Itinvolves integrating individual clinical expertise with the best available external clinical evidence from
systematic research and considering patients' values and preferences.

I Key Components of EBM:

* Best Available Evidence: Utilizing up-to-date, high-quality research to
guide clinical decision-making.

Best research Individual
. . . . . . vidence clinical
* Clinical Expertise: Leveraging the skills and past experience of the xpertise

healthcare provider to diagnose and treat patients.

Patient’s
values &
Xpectations

* Patient Values and Preferences: Incorporating the patient's unique
preferences, concerns, and expectations into clinical decisions.

ll Importance of EBM in Clinical Practice

* Improved Patient Outcomes: By applying the best available evidence, EBM helps in achieving better
patient outcomes.

¢ Informed Decision Making: EBM provides a framework for making informed clinical decisions,
enhancing the quality of care.

* Consistency of Care: Helps standardize care across different providers and settings, reducing
variations in practice.

+ Cost-Effectiveness: Promotes the use of interventions that are proven to be effective, potentially
reducing unnecessary treatments and healthcare costs.

* Lifelong Learning: Encourages healthcare professionals to continually update their knowledge and
skills in line with the latest research.

—
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lll Definiton

« is the use of current best evidence in making decisions about the care of individual patients.
. Itinvolves integrating individual clinical expertise with the best available external clinical evidence from
systematic research and considering patients' values and preferences.

Jll Hierarchy of Evidence

* The hierarchy of evidence is a system used to rank the strength and

reliability of research evidence. It is typically represented as a pyramid, _ Filtered
Systematic information

with the highest-quality evidence at the top. reviews and
meta-analyses
lll Levels of Evidence

I- 1: A well done systematic review of 2 or more RCTs
I-2: ARCT

II- 1: A cohort study

I1- 2: A case-control study

Randomized controlled trials

QD i
N
3 Cohort studies Unfiltered

5 information
Case-controlled studies

Case series and reports

II- 3: A dramatic uncontrolled experiment
o . / Background information and expert opinion \
I1I: Respected authorities, expert committees, etc.
IV: “Someone once told me” Information volume
ll Sources of Evidence
The 6S pyramid: Description

Integrating information from the lower levels of the hierarchy with individual patient records,

Systems . . . . .
7 systems represent the ideal source of evidence for clinical decision-making.
. Regularly updated clinical guidelines or textbooks that integrate evidence-based information
Summaries o
about specific clinical problems.
Synopses of syntheses Summarize the information found in systematic reviews.
Svntheses » Commonly referred to as a systematic review, a synthesis is a comprehensive summary of all
7 the evidence surrounding a specific research question.
Synopses of single studies Summarize evidence from high-quality studies.
Single studies Represent unique research conducted to answer specific clinical questions.

—
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Jlll Critical Appraisal

« The process of carefully and systematically assessing the outcome of scientific research (evidence) to
judge its trustworthiness, value and relevance in a particular context.

. It is a systematic process used to identify the strengths and weaknesses of a research article in order to
assess the usefulness and validity of research findings.

Components:
. Evaluation of the appropriateness of the study design for the research question.
« Careful assessment of the key methodological features of this design.
Suitability of the statistical methods used and their subsequent interpretation.
« Potential conflicts of interest.

« Relevance of the research to one’s own practice.

Importance:
« Combat information overload.

« Identify papers that are clinically relevant.

« Continuing professional development (CPD) - critical appraisal is a requirement for the evidence-based
medicine component of many membership exams.

Critical appraisal is the systematic evaluation of clinical research papers in order to establish:

Does question of this study address a clearly focused question?

« Did the study use valid methods to address this?
« Are the valid results of this study important?

« Are these valid, important results applicable to my patient or population?

If the answer to any of these questions is “no", you can save
yourself the trouble of reading the rest of it.

—
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Translational Research

Il Definition

Translational science: the process of turning observations in the laboratory, clinic and
community (basic science) into interventions (clinical science) that improve the health of
individuals and the public.

Role of Basic science research in translational medicine:

« Advancing our understanding of disease and their underling mechanism.

« Identifying potential targets for therapeutic interventions.

« Developing new diagnostic tools and techniques.

« Testing the safety and efficacy of new treatments.

« Improving patient outcomes and quality of life.
The impact on developing new therapies: basic science research provides the foundation for the
development of new therapies by:

« Uncovering the molecular and cellular mechanisms involved in disease progression.

« Discovering novel drug targets and pathways.

« Designing and optimizing drug molecules.

« Conducting preclinical studies to assess safety and efficacy.

« Informing clinical trial design and patient selection.

ll Basic Science Research to Clinical Trials:

Basic science research: Preclinical studies: Clinical trials:
scientists conduct Once promising findings are If preclinical studies show positive
experiments and studies to obtained from basic science results, clinical trials are initiated to
gain a deeper research, preclinical studies are test the safety and effectiveness of
understanding of conducted to evaluate the safety the intervention in human subjects.
biological processes, and efficacy of potential These trials are conducted in
diseases, and potential interventions in laboratory and multiple phases and involve
treatment targets. animal models. rigorous testing and data collection.

Regulatory approval:

. . . . After successful completion of
Clinical application: o i
. . : : clinical trials, regulatory approval
Once regulatory approval is obtained, the intervention can be . i
N . . from health authorities is required
applied in clinical settings to diagnose, treat, or prevent : )
. . . . . . before the intervention can be used
diseases. This stage involves implementation, monitoring, and o . .
. . . . . in clinical practice. This ensures that
ongoing evaluation of the intervention's effectiveness.

the intervention meets safety and

efficacy standards.

*
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Translational Research

I Translating clinical research to real- world practice:

Process of translating clinical research:

1-Identification:

identify promising research findings that have the potential to improve patient outcomes or
address unmet medical needs

2-Validation:

validate the research findings through additional studies, including clinical trials to ensure the
safety and efficacy of the new treatment or intervention.

Valid scientific evidence:
« Is: well-controlled, well-documented, and provide evidence that the device works as
intended.
« Is Not: Isolated case reports, anecdotal data, partially controlled studies, studies without
matched controls, reports lacking sufficient details, and unsubstantiated opinions.
Safety: determined by valid scientific evidence that shows the benefits outweigh the risks.
There should not be unreasonable risks.
Effectiveness: This is determined through valid scientific evidence that shows the device
works as intended and provides clinically significant results.

3-Implementation:

develop strategies and guidelines for implementing the new treatment or intervention in real
world settings, such as hospitals or clinics.

4-Adoption:

promote the adoption of the new treatment or intervention by healthcare providers and
organization, and ensure that it becomes a s standard of care.

*
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Patents & Innovation
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Technology) AL\

Il Introduction

Innovations are considered as the key to success. They are important in education,
technology, science, healthcare industries and in all other fields [1]. Innovations in healthcare
play an important role as the World Health Organization (WHO) says that health innovation
raises healthcare's productivity, efficiency, reliability, sustainability, security, and cost.

Il Definitions

A simple way to define healthcare innovation is that it is any developments, simple or
complex, that lead to improvements in health outcomes and patient experiences [3].
Innovations can be protected through patents. A patent is an exclusive right given for an
invention. It gives the patent holder protection for his or her idea. The protection is only
provided for a set amount of time, namely 20 years. Without the permission of the patent
owner, the innovation cannot be commercially manufactured, utilised, distributed, or sold.
When a patent expires, the protection ceases, and the innovation enters the public domain,
which means that the owner no longer has exclusive rights to the creation, and it can be
commercially exploited by anyone.

i The difference between innovations and inventions in healthcare

Innovations and inventions do not have the same meaning. The table below shows the
difference between innovations and inventions.

Invention Innovation

« The process of making improvements

by introduci thi .
« An object, process, or technique which displays y HHEFOCUEINS SOMEHe few

an element of novelty. : .
Y « The process of translating new ideas

: . into tangible societal impact.
« Radical breakthrough in science or technology 8 £

which extends the boundaries of human

« Change that creates a new dimension
knowledge.

of performance.

« A creative idea that 1s realized.

*
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I Importance of innovation in healthcare

Healthcare innovation is valuable as it can lead to better patient care, improved population

health, and lower healthcare costs.

« Healthcare innovations can improve patient outcomes by providing new and better
treatment options, making it easier for patients to access care, and improving care
coordination.

- Innovation can also lead to improvements in population health by making it easier for
people to live healthy lifestyles and by providing new tools to detect and prevent the early
onset of diseases.

Finally, healthcare innovation can help to lower healthcare costs by improving the efficiency
of care delivery and by providing new and less expensive treatment options .

I Innovation in Medical Technologies

Medical technology: is a broad discipline at the intersection between health care, medicine
and technology. it is concerned with the development of solutions of prevention, monitoring
diagnosis, treatment as well as maintenance of the quality of care

Medical devices impact our day-to-day lives with devices such as eyeglasses, contact lenses,
and bandages. Medical devices that are needed only from time to time for most of us include
diagnostics, monitoring, life support systems, surgery, and emergency care. The table below
shows examples of innovation in medical technologies

Innovation in Medical Technologies Pictures
- &n
Glucose monitoring and insulin delivery systems for diabetics = @

Cardiac implantable electronic devices such as:

1- Pacemakers
2- Implantable cardioverter defibrillators (ICD)
3- Cardiac loop recorders

Using a wristband for detecting electrical impulses: Researchers have
developed a new wearable device that can detect heightened skin
responsiveness that indicates stress and aids in spotting potentially lethal

seizures, epilepsy, and other psychiatric and neurological conditions.

*
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Innovation in Medical Technologies Pictures

Next-generation sequencing: Applications of genetic ==~ e N

sequencing to identify at-risk populations or target therapies = ==
to patients who are likely to respond. 5 Bemsn

3D-printed devices: Lower-cost and highly customised
medical technology products that can be tailored to suit the
physiological needs of individual patients.

Immunotherapy: Treatments with the potential to
significantly extend survival for cancer patients, without the
negative side effects and related health care costs of
traditional chemotherapy.

Artificial intelligence: The ability of computers to think like
and complete tasks currently performed by humans with
greater speed, accuracy, and lower resource utilization.

Virtual reality: Simulated environments that could accelerate L

behaviour change in patients in a way that is safer, more
convenient, and more accessible.

Biosensors and trackers: Technology-enabled activity

trackers, monitors, and sensors incorporated into clothing, 4
L2 (&

accessories, and devices that allow consumers and clinicians P , g

to easily monitor health. ‘-ﬂ~

Telehealth: A more convenient way for consumers to access
and increase self-care while potentially reducing office visits
and travel time; may also prevent complications and

emergency room Vvisits.

*
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] Patents

What does a patent do?

* A patent allows you to prevent others from making, selling, using or importing your
claimed invention between the issue date and the end of the patent term.

* A patent does NOT give you the right to make, use, sell or import anything, even your own
claimed invention

Body of patents:

The body of the patent include the figures and supporting text.
* Used as support for the claims and used to define the claim terms

* Sometimes referred to as the “specification” or “spec”
H ]
Claims:

numbered “sentences” at the back end of the patent and an output of a patentability
analysis. Specifically describe what the applicant is protecting.

Claims must be novel and not obvious
Novel = no single prior art reference has all claim elements

Non-obvious = one having ordinary skill wouldn’t have combined multiple references to
achieve all claim elements

*
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I Patentability vs. Freedom to Operate

Patentability Freedom to Operate

Will our patents stop our competitors from
making our product?

* Is our product covered by our likely patent

claims? « Will product infringe the claims of other
(i.e., competitors’) patents?
* How will the prior art limit the claim scope? « FTO Analysis = their claims vs. our

product (FTO analysis is a comparison of
* How far-sighted is our specification? your product to competitors’ claims.)

Patentability analysis = our claims vs. their
disclosure (Patentability analysis is a

comparison of your claims to all prior art)
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Telemedicine _

- There are several forms of telehealth that have been variably defined.

Telehealth: Use of technology to provide healthcare and/or health information
remotely.

Telemedicine: Subset of telehealth in which clinical care is provided remotely.

Synchronous Telemedicine: Provision of patient care in real-time using various
forms of live videoconferencing in lieu of in-person appointment.

Asynchronous Telemedicine: Provision of patient care that does not occur in real-
time, but includes forwarded data, such as vital signs, images, and/or video clips
sent to providers for future use. Data may be sent by the patient, another clinical
team member, or by a technologic device.

Remote Patient Monitoring: Iterative off-site review of patient data as a part of
clinical care (vital signs, blood glucose, cardiac rhythm).

Mobile Health: Use of technology by consumers to collect health information

and/or support health (online health interest groups, wearables).







