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Chapter 1: The Health Research Process

1.1 The research process:

Research is the process of systemically and carefully investigating a subject in
order to discover new insights about the world.

The research process is composed of 5 steps:

1. Identify a research question

2. Select a general study approach

3. Design the study and collect data

4. Analyze data

5. Write and share a report about the findings

. Design study
Identify §tudy Select study and collect Firell dki Beport
question approach data findings

- no matter what the goals of a research project are or what methods are used to achieve
those goals, the five steps of the research process are the same.
- the first two steps are often completed concurrently ( cdgll juai 8)

1.2 Health Research:

= Health research examines a broad spectrum of biological, socioeconomic,
environmental, and other factors that contribute to the presence or
absence of physical, mental, and social health and well-being.

= Population health research involves humans as the unit of investigation,
rather than focusing on molecules, genes, cells, or other smaller biological
components.

= Population health research ranges from clinical case studies with just a
few individuals to global public health studies that may include many
thousands of participants.

» Includes many sciences: demography, epidemiology, sociology, immunology
etc.

- some studies that are very specific to one population at one place and in one point in
time are not particularly helpful for identifying broader patterns. However, most health

researchers hope that their findings will reveal trend, relationships, and theories that
are generalizable to other populations, places, and times.

bThere is a distinction between routine practice activities and health research, sometimes
routine acts in the hospital look as if they are research when they’re not

Examples: An outbreak of gastroenteritis took place in a hospital, and they started looking into causes, is this a
medical research? The answer is No, because as we previously said, a research is a question and a systematic way of
finding the answer. Not just any routine investigation. *Usually such outbreak is not considered a scientific
phenomenon it’s just a mistake made somewhere*




Another example: satisfaction surveys of a hospital’s service quality, which ask the patients how happy they are with
the service given, but this is just a hospital feedback query to better their work not a research survey. However, if a
group of researchers theorized an intervention that would make the service better and studied it, then it is
considered a research.

1.3 Health Research Purposes:

» Needs assessment (community health profiles): What is the health status of this
population? What are the major health concerns of members of this population? What
health-related needs in this population are not being addressed?

» Risk assessment (risk factors for disease): What are the threats to health in this
population? What are the risk factors for morbidity (illness), mortality (death),
disability, and other health issues?

» Applied practice (clinical effectiveness): How well are we preventing, diagnosing, and
treating health concerns in the populations we serve?

» Qutcomes evaluation (impact of interventions): Of procedures, acts, projects, or
educational programs used on this population. Is it effective? Is it not?

1.4 Book overview:
» Everyone can do meaningful research!
» The best way to learn about health research is to do real research.
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Chapter 2: Selecting A General Topic

2.1 Practical Questions:

* Questions derived from clinical practice, community observations, and personal
experience often point toward an unmet demand for needs assessments, program
evaluations, and clinical effectiveness studies.

= Your environment, either you're a student in the classroom, a member in the
community or whatever, from a self-point of view of interest as an individual, you
might come up with research ideas.

= A good research question:

1. ends in a question mark:
b This point is arguable, as there’s different ways of reporting research in general.
When you right a proposal for people to assess and look at to give you permission to
do it or give you money, the way you write it is different from the way you write it
when you report it as a final result in a journal for example...
b (Research problem/Research purpose/Research question) They refer
interchangeably to each other.
The difference is the way you state it only:

- A Question ends up with (?) and comes up as a question (what is? Is there? Etc...)




- A Purpose is usually prospective and carries a present tense in a way that investigates
a certain clinical or basic problem. It addresses disease, exposure, population and
sometimes settings and time frame of doing the research.

2. Is testable:
Can be measured and examined — no measurement tool means no real findings.

2.2 Brainstorming and Concept Mapping:

= Use brainstorming to create a long list of possible research topics.
People who are in the same field look at the problems that are usually encountered in
their field, and they decide which project they’re doing.
This is not the stage for eliminating ideas because they do not appear feasible, and the
ideas do not need to be well formed.

» Use concept mapping to identify central themes that might be worth
exploring.
It’s complementary to brainstorming, they usually put the concept into its components
manner. So, they put the major concept for example anemia, then we branch the

anemia into different types, and the one type branches to many subtypes of the main
type and causes,

Concept mapping: Narrowing down the main research focus into a very specific research

question and topic

4+ no investigator can investigate all aspects of any problem on the same project, so usually
research projects answer a very specific purpose in a very specific population, situation and
timeframe.

FIGURE 2-1 Brainstorming Questions

Area Questions

Values = What are my interests and personal values?
+ What research topics are personally meaningful?
« Have some understudied conditions that | could
explore significantly affected me, my family, my
friends, or my patients/clients?
+« Have certain health issues sparked my passion

because they reflect what | consider to be an
injustice?
Skills = What knowledge and skills do I already have?
Personal growth « What new skills do | want to develop?
Connections « What source populations and/or data sources
might be available to me through professors,
supervisors, colleagues, and other personal and

professional contacts?

Job and/or course « What does my supervisor or professor want me to
requirements study?

Gaps in the literature « What information is not currently available that
would make a contribution to the discipline and/
or to improving health practices or policies?

2.3 Keywords:

After you have a subject, you start looking up keywords of it.

for example: you want to study child health in Africa, some of the keywords would be
‘children’ ‘Africa’ ‘malaria’ ‘measles’ ‘Uganda’ so basically you look up multiple words related
to your main theme of the idea to give it more refinement and shape.
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= Use the MeSH database (Medical Subject Heading) by the national library
of medicine of the US government to identify related ideas and expand or

narrow a theme.

» The MeSH dictionary is available from pubMed.org

-The MeSH database can be helpful for identifying the full extent of a research area and also

for the narrowing the scope of research area.

-Once a list of keywords has been compiled, the researcher looks for the themes that emerge
from them. Some topics may be easily eliminated because they do not fit the researcher’s

interests.

MeSH Database (by doctor): tree-like concept mapping database that helps identify
related diseases and concepts altogether when doing literature search, or when establishing
your own research (problem & purpose) to connect variables altogether. it also helps you later
by using an international universal terminology to address your problems.

For example:
- instead of using (CVA) you’ll use (stroke)

- (post) instead of (after), like post-surgery.

2.4 Exposure, Disease, Population (EDP):

= The “EDPs” form the basis for many research questions: “Is [exposure]
related to [disease/outcome] in [population]?”

Example: Are exercise habits [exposure] related to the risk of bone fractures [disease] in

adults with diabetes [population]?

EDP is really helpful in two major types of research approaches, which are cohorts and

case-control.

Exposures could be anything, could be risk
factors for diseases that are physical risk
factors, environmental risk factors, biological
risk factors, etc...

Example on connection between disease and
exposure: contaminated water and cholera

These are examples of types of exposures —

Populations sometimes are referred to a
group of people who share some biological
characteristics or other characteristics like
geographical areas.

—

FIGURE 2-2

Socioeconomic Health-Related

Status

« Income

« Wealth

« Educational
level

« Occupation

- Age

- Sex/gender

Behaviors

« Dietary practices
« Exercise habits

« Alcohol use

« Tobacco use

- Sexual practices
- Contraceptive

use

Examples of Types of Exposures

Health Status

« Nutritional
status

« Immune status

« Genetics

« Stress

« Anatomy and
anatomical
defects

« Reproductive
history

« Comorbidities
(existing health
problems)

Disorders

« Alzheimer's

disease and
other dementias

« Race/ethnicity « Hygiene
- Nationality practices
« Immigration « Religious
status practices
« Marital « Use of health care
status services
FIGURE 2-3 Examples of Types of Diseases
Infectious
and Parasitic Noncommunicable Neuropsychiatric
Di Di (NCDs)
« Candidiasis « Asthma
« Cholera « Breast cancer
« Escherichia « Cataracts
coli « Diabetes

« Hookworm
« Malaria

« Syphilis

« Tuberculosis

« Hypertension
« Osteoporosis
«+ Stroke

« Autism
« Depressive

disorders

« Posttraumatic

stress disorder

« Schizophrenia

Environmental
Exposures

« Drinking
water

« Pollution

- Radiation

« Noise

« Altitude

« Humidity

- Season

- Natural
disasters

« Population
density

« Travel

Injuries

« Bone
fractures
« Burns
« Crush injuries
« Frostbite
« Gunshot
wounds
« Near drownings
« Poisonings
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Exposure/Disease/Population this combination of the three things usually formulates a
research problem.

FIGURE 2-4  Examples of Types of Populations

+ Australian children younger than 5 years old

+ Women living in rural Ontario

+ Adults with diabetes

+ Teachers with at least 10 years of classroom experience

+ Individuals newly diagnosed with influenza at St. Mary’s Hospital in
Newcastle

+ Nongovernmental organizations working on issues related to HIV/AIDS in
Uganda

2.5 PICOT:

= “PICOT” 1s often used for clinical research
e Patient/Population
e Intervention
e Comparison
e Qutcome (It's sometimes called the dependent variable)
e Timeframe

PICOT (by doctor): it’s a framework used to formulate research questions and
address them, usually the same framework is used as well to establish a
literature search for evidence (to answer clinical questions through the
literature, or to support your research arguments and to show the significance of
your research topic)

- One benefit of PICOT is that it points toward the selection of key indicators that would
provide evidence for the success of the intervention.

After a general research area has been identified, background reading about the topic allows
the aim and scope of the research idea to be refined

So as a recap, when you do a general research area like anemia or septicemia, you do
narrowing down and focusing research area and problem and looking for literature that
supports your research ideas, either with or against and what has been done until this point
in the area that you're exploring.

So literature search comes after this and usually it refines and focuses your research question
in a better way that makes your research idea more visible and researchable with a
timeframe of doing.
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CHAPTER 3 : REVIEWING THE LITERATURE

3.1 Informal Sources:

Nontechnical information from trusted sources (like the CDC and WHO)
can provide helpful background on a topic.

Those are major reports, they are reviewed internally from the same institution, so
there’s no peer review. They make so many guidelines and documents and we can rely
on them as researchers and we do refer to them

Factsheets and other informal information are not part of the formal peer-
reviewed scientific literature. Do not cite them in formal reports.

- A very popular example: Wikipedia, it’s not classified as peer-reviewed scientific
literature, although it’s very rich in data (it’s called open resource).

-Researchers must be cautious about any claims in these files that contradict more formal
sources of scientific information.

-These initial background readings can provide a foundation for understanding the more
technical scientific literature that will be read later as part of through literature review.

3.2 Statistical Reports:

Statistical reports are usually published by organizations, governments or
countries, and they can be relied on.

For example: in Jordan, we have department of statistics, they publish reports like
epidemiology of distribution of certain aspects of health, or statistics about population count.

Examples on statistical reports:

World Bank world development indicators

UN agency reports (World Health Statistics, Human Development Report, State of the
World’s Children)

Annual reports from groups like the American Cancer Society and Population
Reference Bureau

Information from state and local health departments

When defining specific exposures, diseases, and/or populations of interest, it may be helpful to identify
relevant statistics, such as the estimated prevalence of the exposure in a particular country, the
annual global incidence of disease, or the size of a particular population.

For regional-and country-level population measures and comparisons, the World Bank’s World
Development Indicators database provides information about a wide range of topics.

Additional statistical estimates can be found in the annexes of the annual reports issued by
United Nations agencies, such as the World Health Organization’s World Health Statistics,
UNDP’s Human Development Report, and UNICEF’s State of the World’s Children.

For information about states, provinces, counties, cities, and other smaller governmental units,
contact the relevant public health department (this may be the best source of information about
vital statistics).

The best place to find very specific information about health-related exposures and diseases
may be in published scientific articles.




3.3 Abstract Databases:

An abstract i1s a paragraph-length summary of an article, chapter, or book.
Abstract usually represents a brief description of the publication

Use keywords to search multiple abstract databases.

Abstract is very important in indexing beside the article title, because it’s the first line
search area for you as a researcher.

Explanation: when you put only one keyword to look for all the article, you’ll retrieve a
large number of articles on a specific topic, but if you limit your search into title &
abstract, you'll find keywords which are in that place only (so you're narrowing down
your search, therefore it’ll be more focused)

= Abstract databases allow researchers to search thousands of abstract for keywords or

other terms.

= A careful and comprehensive search of at least one major abstract database is the most

1important component of a careful literature research.

In Abstract databases you should:

Search with keywords or MeSH terms.
Use Boolean operators: AND, OR, NOT.
Carefully consider any limiters related to publication years or languages.

Examples of databases that are free to the public:

PubMed (Which is a service of the U.S. National Library of Medicine of the National
Institutes of Health, and provides access to more than 25 million abstracts)
European PubMed Central (PMC)

SciELO & LILACS (Central and South America)

AJOL (Africa)

Examples of other (usually subscription) databases:

CIHAHL: For other medical fields, but contains some medicine journals

the criteria for indexing is different, it’s technical rather than anything else, it’s related
to the journal and its topics, editorials and publishers, etc...

Embase: A product of Elsevier company

MEDLINE: previously called Medicus Index k!l (il (It’s a part of PubMed, it’s a
very famous and old found in 1960), it’s sponsored by the U.S. National library of
Medicine and features only journals that have applied for inclusion and passed through
a review process.

PsycINFO: 3 party database, provided by institution that are related to psychology
and social sciences. So here most journals are about psycho-social health aspects.

It’s supported by the American Physiological Association (APA)

Web of Science: from the company Thomson Reuters, it’s an example of databases that
are made by a publisher on their own.




EBSCO, JSTOR, Ovid, and ProQuest: all of these are big companies that make
databases, the index contains journals that are published by them, or by other
publishers, and they collect all of them in one database for access (It’s usually paid, not
free)

Company-specific databases (LWW, SAGE, T&F, Wiley, others): smaller companies
which have their own databases to search for their only journals

What’s the difference between Medline and PubMed?

1.

3.

Indexing in Medline is only for peer-reviewed journals, while PubMed includes
documents that are not published in peer-reviewed journals, like government reports,
institution reports like CDC, WHO, and many things that are not classified as journals

. Medline uses a system of keywording that is very specific and classified, while in

PubMed you can use any keyword from your mind, scientific community, etc...
PubMed includes books and short publications that are not classified as books nor
articles

= So, PubMed is more comprehensive, while MedLine is a sub-database

3.4 Full-Text Articles:
The only way to truly understand a study is to read the full text of the article.
Where to find free full-text PDFs: > Google scholar = a supplement

search with general search
Google scholar and other search engines engine may be helpful for

PubMed Central and other open access repositories ;’; g;:z,g'ge?:g;?:z?;;ﬁ:‘eglzm
Journal websites (if the article is open access) not published in English
Library subscription (e-journals) or interlibrary loans when a journal is not

in a library’s collection

E-mail the author to politely request a copy

Elibrary at JU, our university library has access to full texts in several
databases, benefit from that.

3.5 Critical Reading:

Read abstract

Look at tables and figures

Read or skim read the full article
Review article reference list

=>» You have to take 2 values into consideration while reading:

Internal Validity dds-1W! ddluuasl!l : How well was the study designed,
conducted, interpreted, and reported?

—
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- Generally speaking, internal validity relates to the structure of the article, the topic,
quality of writings, time of the journal published, researchers and relevance to the topic
and their experience, etc...

- More specifically, internal validity means that to what extent the quality of the paper
and the way it’s conducted are conducted according to scientific merits and it’s being
followed, and conclusions follows the introduction written by the researcher, so the
conclusion is consistent with population, methodology and purpose that set up to be
achieved.

- It’s more like a critical judgement that is related to if the research procedures are
scientifically correct and consistent with the purpose and the methods, and the
conclusion reached by the researcher is appropriate to the level of data that was used.

About the internal validity, a reader should ask:

* What was the goal of the study? Were the methods appropriate for the goal? Was the main
study question answered?

* Were the methods used to collect and analyze data scientifically valid? For example, did a
study collecting new survey data select an appropriate sample population, recruit an adequate
number of participants, use a validated questionnaire, and apply appropriate statistical tests?
was the study conducted ethically? Have the authors acknowledged and discussed the
limitations of the study methods?

* Do the results seem reasonable? What types of bias I the design, conduct, analysis, and
interpretation of the study might have caused some of the results to be inaccurate?

* Are all of the study’s conclusions supported by the study’s results? If a study was attempting
to answer a question about causality, does the article provide sufficient evidence to support
that claim?

= External validity (generalizability) &=l &dlauadl ¢ How likely is it that

the results of this study apply to other populations?

- Not all studies can be applied to all settings and all populations.

- External validity determines to what extent you can generalize your results to
populations other than the population that you studied and the setting you are
investigating in, but they should be similar in age group, disease, race, sex, etc...

About the external validity, a reader should ask:

+ How well do the findings of this study fit with existing knowledge about the topic? Have
replication studies in diverse populations supported the generalizability of the findings?

* For experimental studies, how likely is it that the observations from the trial would occur in
everyday life outside laboratory conditions?

* To what other populations might the results apply? For example, are results from a study in
Canadian men ages 30-49 likely to be applicable to Mexican men ages 30- 49, Canadian women
ages 30-49, and/or Canadian men ages 50-69?

3.6 Annotated Bibliographies® .« ysed to track articles during-literature review

» Annotated bibliographies briefly summarize an article or report and how it

relates to the proposed new project.
- 1t was used mostly in old days when we didn’t have enough technology to help us to
organize our literature findings, it’s still used now adays but it’s electronic.




Annotated Bibliography: we summarize findings, procedures, methods and any relevant
data & information that we need from an article of interest, we summarize it as points or text
either on piece of cards (Bibliographic cards) or Modern softwares like (Mendeley, EndNote or
you can use reference manager in Microsoft Word)

- An annotated bibliograph includes, at minimum a full reference for the document being
reviewed and a brief summary of the article or report.

- Researchers may also take notes about how a published report relates to the proposed
new research project. The goal is not to replicate a document’s abstract. The goal is to
summarize the content most pertinent to the new investigation.

3.7 What Makes Research Original:

» For a research project to be considered original, it needs to have only one
substantive difference from previous work: a new exposure, a new
disease/outcome, a new population, or a new perspective.

Note:
Replication: has some changes.

Duplication: you copy the same thing, without any changes.

Existing literature

you can have ideas for new

studies only by changing one = = =
element while the rest 1s the P1 P1 P2

same (just see what’s ‘new’ in
the figure)

I

Ideas for new studies

E2 D1 23 E1 D2 Pl E1 D1 P3 Synthesis

Same Same Review what is
exposure exposure already known
about the
New disease Same disease relationship
between the

New potential
risk factor

Same disease

Same New exposure and
population population disease

Same
population

For example:

a literature review might find that several studies have shown that older adults (the
population) who take 30 minutes walks several times a week (the exposure) score higher on
memory tests (the disease or outcome) than adults who do not routinely walk for exercise.

A proposed new study could ask:

- Is playing table tennis (a new exposure) effective at improving memory in older adults (the
same outcome and population)?

* Do older adults who walk several times a week (the same exposure and population) improve
their balance (a new disease or outcome)?

* Does walking (the same exposure) improve memory (the same outcome) in children (a new
population)?

10
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CHAPTER 4: FOCUSING THE RESEARCH QUESTION

4.1 Study Approach

After identifying a general research topic, the researcher needs to develop a
specific research goal and workable research plan.

To answer your questions and achieve your goals, you should first choose the type of study
that you are going to do, and it can be:

- Primary study: collect and analyze a new data, like collecting data from a hospital
records with your criteria (i A 3kl s julaall Laast clle il a5 9a g0 Blall ¢ 5S5 (San i),

- Secondary study: analyze an existing data, which collected for a previous study. So,
you don’t have a flexibility. There is no need to worry about ethical considerations of the
collected data as long as you took permission from who have the copyrights

- Tertiary study: reviews an existing literature, two major types: Systematic reviews
& Meta-analysis (it’s considered complete research, not just a review. And it’s expensive, so
only the companies do it.

FIGURE 4-2  Key Considerations
If new data will ‘

be collected ’rhe Study Approach Key Questions to Ask
4
« Collection and analysis « What are possible source populations?
researcher has_ of new data - Will it be possible to recruit enough
great freedom in participants?
selecfing sfudy « Analysis of existing data « What are possible sources of usable data files?
. « What questions can be explored with the
fOpIOS but may available data?
sh'uggle to - Review of the literature  « Does the researcher have access to adequate
recruit adequate library
resources?
humbers of « Can the researcher reasonably expect to ac-
parﬁcipavﬂ's quire all of the needed articles?

4.2 Conceptual and Theoretical Frameworks

e A Conceptual Framework: illustrates the key relationships between EDPs
(Exposure-Disease-Population) that will be evaluated during the study. (Much
more specific in defining a relationship).

e A Theoretical Framework: draws on existing models in the literature to
explain key relationships. (Describe a broader relationship between things
(when stimulus is applied, response is expected)).

more clarification: sometimes you may need to use some theories which may help you in your
study, so you will need these frameworks. (This will be explained further in the next
semester's Qualitative Research course).
o Additional note — conceptual frame work using boxes and arrows that illustrate
the various relation ships that evalvated during the study

11
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Common in nursing, social science, and educational research. But not in clinical
one.

4.3 Study Goal (purpose/aim) & Specific Objectives

FIGURE 4-3  Examples of Study Goals Breaking down of the main
purpose into many objectives...

« To describe the incidence or prevalence of a particular exposure or disease

in one well-defined population Iﬁrst, identify ONE clear

« To assess the perceived health-related needs of a community
« To compare the levels of exposure or disease in two or more populations overall stud oal or study

+ To identify possible risk factors for a particular disease in a population question. Then, identify
« To test the effectiveness of a new preventive intervention, diagnostic test, .
assessment method, therapy, or treatment three or more specific
« To evaluate whether an intervention shown to be successful in one objectives, aims, or
population is equally successful in a second population * *
« To examine the impact of a program or policy hypotheses that represent

« To synthesize or integrate existing knowledge .
steps toward answering the

main study question.

4.4 Checklist for Success

FIGURE 4-4

Good research projects are
Capacity and es the . - Ty
Y llaborator 0

- Questions ‘ _ described by the acronym
Purpose and + What will the study contribute? ¢ 5 on assembling a support “ ”.
significance « What will be new and noteworthy about the study? Money. and " e adequate financial resources to conduct FINER .

+ Can the importance and necessity of this project be Wtoviais 4 p—

justified”

Feasible (financial and human

+ How will the study enhance the body of knowledge

ne Time
+ Who will beneft fom the study besides the resources)
researcher?
+ How will the study help individuals and/o Population or i
willthe study help indviduals and/or popul !nterestlng

ontribute to improving health

d/or policies?

Novel (originality)

Scope and
feasibility

of the intended project reasonable and
e—neither too broad nor too narrow?
pased study question actually be

o ana Ethical
v the =
e researcher answer the proposed study

Relevant

CHAPTER 5: COLLABORATION & MENTORSHIP Professional Development
5.1 Collaborators & Consultants

Scientific research is rarely completed by one person working alone.

New investigators benefit from mentorship by several experienced researchers
with different areas of expertise.

A lead researcher: the researcher who will do the majority of the work. Sometimes it is
instead used to refer to the senior researcher (an experienced researcher who guides the work
of a newer investigator).

12

—
| —



It’s helpful to assemble a team for a research project that is:
Scientifically valid + Ethical & Culturally appropriate + Time & Cost — effective.

Decide about co-authorship vs. acknowledgment. For example, a statistical
consultants may ask to be paid by the hour to help a researcher think through analysis
options as non-coauthors. These individuals who don’t earn co-authorship can be thanked in
the acknowledgments sections of manuscripts that benefited from their contributions.

5.2 Finding Research Mentor

Research Mentorship: formal/informal relationship in which an experienced
mentor offers professional development advice and guidance to a less
experienced mentee.

A mentor is different according to the status of the new researcher (student, new
researcher). New investigators seeking mentorship can identify potential advisors by:

e Asking colleagues, classmates, and others about who might be a helpful
mentor.

e Searching the profiles of researchers at one’s own institution to see who is
publishing on relevant topics.

¢ E-mailing potential mentors and ask to meet to discuss possible

collaborations.
5.3 The Mentor-Mentee Relationship After a
mentor-
Before entering a
What mentees need to KNOW: 'ng mentee
Time availability mentor-mentee . .
* How much time does the mentor have for mentorship? relationship What mentees need to DQ: "elationship
Frequency and s’ry%e of communication is

* How does the mentor communicate? . i .
g‘ Roles and-responsibility Communicate often established

* What roles does the mentor agree to take on?

* Ask questions
Resources 3
* What resources does the mentor agree to provide?

: Expectation
* What expectations does the mentor have of the mentee?

* Complete assigned tasks on time
* Be honest
* Maintain meticulous records

* Express gratitude

5.4 Professional Development

Don’t rely on one person to provide professional development and mentoring. To establish
a long-term research trajectory benefit, you should:

e Participate in journal clubs.
e Become active in professional organizations.
e Attend and present at research conferences.
e Enrol in training programs.

13
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CHAPTER 6: COAUTHORING
6.1 Co-authorship

Most researchers start as “middle authors” before becoming a lead (first) author
for the first time.

Co-authors should adhere to standards, pay attention to details, ask questions,
provide variable feedback, ...

Decisions about who qualifies for co-authorship should be transparent.

Pecisions about coauthor ship should be made early in the research process

6.2 Authorship Criteria

ICMJE (International Committee of Medical Journal Editors) All 4 criteria
criteria for authorship in the health sciences: must be met

1- Substantial contributions to the conception and design of the
study and/or data collection, analysis, and interpretation.

2- Drafting and/or critically revising the intellectual content of the manuscript.
3- Approve the final version of the manuscript to be submitted.
4- Accept responsibility for the integrity of the paper.

** No gift authorships (co-authorship awarded to a person who has not contributed significantly to the
study) Juseill aalud (s A Ganll (g s zliad See ol | 4 2l palu e s g Candly e alia an) Canal Sl Jing
s ¥ 135 Gl 8 Gaaalisal) cpialid) ae agiland S5 Jilia

** No ghost authors (persons who have made a substantial contribution to the research or writing of a
manuscript but are not named as authors). 4S i ae 4MA (lie o) g2l diny 8 Ui & )L Caaly ansl Cadaf S iny
Dsaa ¥ 13, Glapdle s LaldieYle Sl L dima

6.3 Authorship order

The person who does most of the writing is often designated as the first author. The
remaining authors are usually listed in order of contribution which is usually defined in terms
of time dedicated to the project as well as intellectual contribution. When many co-authors
with equal contributions are involved, they should be listed in alphabetical order. In
prestigious journals, the senior author is often listed as the last author.

6.4 Decisions about authorship

In order to avoid last- minute debates over which individuals have made important
contributions to a research project, decisions about the roles and responsibilities of each

( 1
(L ¥ )



member of the research team and who will be listed as co-author on a report, poster, or paper,
as well as the order in which those person will be listed should be made as early as possible in
the research processes.
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Chapter 7: The Health Research Process
7.1 Types of Study Approaches (Designs):

There are many
valid study
approaches (8
are highlighted
in your book):

** The design
selected must be
appropriate to

the study goals.
For Example
If the goal is to

FIGURE 7-1

Study Approach

Case series

Cross-sectional survey

Case-control study

Cohort study

Experimental study

Qualitative study

Correlational

(ecological) study
Review/meta-analysis

Summary of Study Approaches

Goal

Describe a group of individuals with a disease
Describe exposure and/or disease status in a
population

Compare exposure histories in people with disease
(cases) and people without diseases (controls)
Compare rates of new (incident) disease in people
with different exposure histories or follow a popu-
lation forward in time to look for incident diseases
Compare outcomes in participants assigned to an
intervention or control group

Seek to understand how individuals and
communities perceive and make sense of the
world and their experiences

Compare average levels of exposure and disease
in several populations

Synthesize existing knowledge

1. See weather an intervention is effective="experimentaldesign

cohort study

7.2 Primary, Secondary, Tertiary Studies:

The first critical
decision is whether
to conduct a primary,

secondary, or
tertiary study. These
are the study
approaches, whereas
what are included in the
previous table are study
designs (design is more
specific than approach,
but they can be used
interchangeably). Now
let’s put them

together >>>

Advantage of

Tertiary
Analysis
Review literature L
Analyze
published Roview'
articles meta-analysis
Analy gs Correlational
population-level
study
data
Analyze
individual-level Case series Case series
data
Cross-sectional Cross-sectional
study study
Case-control Case-control
study study

Cohort study

Experimental
study

Qualitative
study

Cohort study

* primary analysis — the researcher control over important details
* secondary and tertiary — the researcher may be able to move quickly
from the definition of the study question to the analysis of related data

|

study

'



to study.
Primary studies usually take longer than secondary or tertiary studies.

Time Frame for Primary Data Collection

Cross-sectional
study

Case-control
study

Time

Case series

Cohort
study

Qualitative
study

Experimental
study

Y

All necessary

Time requirements

Participants must be

followed forward from
a baseline exam

depend on the selected
study design

information about
the past and present
can be collected at
one time

The more you go in time axis, the more effort, money, and time you need to these designs. And

The duration of tertiary study — is high dependent
on library access and on the number of publications
that need to be acquired, read and summarized

welsiig pepitad Chart
7.4 Primary Focus: Exposure, Disease, or Population?

Primary study designs can be selected based on which EDPs is the major

motivation for the study. The major decisions about which design to be selected are firstly
determined by the study approach (primary/secondary/tertiary), then by your EDPs.

Population Selection for Each Study Approach

Select Select Select
participants participants participants
based on based on who represent
disease status exposure status a population
\\ —= 4
No ooc{ﬂ.on Comparison One point Multiple points
group group in time in time
Obseéerve Assign
exposure exposure
| |

Experimental
study

Case-control
study

Cross-sectional

study Cohort study

Case series

Case series>> When you want to describe a group of patients with certain disease, and this
heavily relies on that they share a common diagnosis, for example.

Cohort study>> when you want to follow up a group of patients and check if certain exposure
affects the rate or incidence of certain event or disease over time.

** based on population, you focus on a specific group of population according to age, sex, or
certain health phenomena. We will discuss everything...

population.
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CHAPTER 8: CASE SERIES

8.1 Overview:

A case report describes one patient. Whereas a case series describes a group of
individuals with the same disease or who have undergone the same procedure.

FIGURE 8-1 Key Characteristics of a Case Series

Both describe (description
only) a uniqueness of disease
itself or its occurrence (in
another age or sex, for
example).

|

|

| Objective Describe a group of individuals with a disease

| N o

‘ Primary study question What are the key characteristics of the cases
in this study population?

| Population All individuals in the study must have the

‘ same disease or be undergoing the same

procedure

‘ A source of cases is available, and no

| comparison group is required or available

When to use this approach
Requirement An appropriate sourcé of cases is available
First steps 1. Specify what new and important
information the analysis will provide.
‘ 2. Identify a source of cases
3. Assign a case definition
4. Select the characteristics of the study popu-

Case definition: description of the
case’s characteristics.

What to watch out for
Key statistical measure

lation that will be described

A lack of generalizability

Only descriptive statistics are required

Disadvantage: you can’t
generalize your findings.

8.2 Case Definitions

A clear case definition
spells out inclusion &
exclusion criteria.

. Code alone is
ICD (International rarely sufficient

Classification of Diseases)to cover all

inclusion and
codes can be helpful. ;o criteria

Include person, place,
and time (PPT)
characteristics.

FIGURE 8B-2
Category
Disease/

procedure

Person

Place

rime

Sample Case Definitions

Example 1

Whooping cough (ICD-10
code A37)

Any person with a confirmed
case of whooping cough,
defined as an acute cough

of any duration with isolation
of Bordatella pertussis from a
clinical specimen or a cough
lasting 2 or more weeks with
paroxysms of coughing, inspi
ratory “whoop,” or posttussive
vomiting and contact with a
laboratory-confirmed case of
pertussis

Residents of Big City whose
diagnoses were reported to
the Big City Health Department
(which requires notification
of all diagnoses of pertussis)
First sought clinical care
between January 1 and
March 31, 2016

Example 2

Liver transplantation

Adult patients (ages 18 and
older at the time of transplant),
excluding those who were

not receiving their first

liver transplant and those

who received multi-organ
transplants

Patients who had transplant
surgery at the Oakuville
Regional University Medical
Center

Recipients of liver transplants
between January 1, 2006, and
December 31, 2014, who were
followed for a minimum of 2

years post-transplant

In addition to that — case definition essential for
any out break investigation, no matter study
which approach is used to investigate the epidemic .

8.3 Special Considerations

Use a “questionnaire” (data collection sheet) to extract information from medical
charts.

Remember that missing information doesn’t mean that a symptom or sign was
not present, just that it wasn’t recorded in the file (variations among population).

Ethical approval is acquired, and great care must be taken to protect the
identities of study subjects.




Photographs can only be used with written permission from the patient.

8.4 Analysis
Few numbers are required for most case series studies.
Some may report percentages (as descriptions not outcomes) such as:

e C(Case fatality rate (is the proportion of persons with a particular disease who die as a
result of that condition)

e Mortality rate (is the percentage of members of a population who die of any condition
during a specified time period)

e Proportionate mortality rate (is the proportion of deceased (dead) members of a
population whose death was attributable to a particular cause)

With sufficient sample size, comparisons can be made between subpopulations

of cases.
CHAPTER 9- CROSS-SECTIONAL SURVEYS

91 OVGI'VieW [ A useful video ]
The most common study designs used

Cross-sectional survey = prevalenceStudly  cCross-sectional Design

Used in collecting data (one point in time), {

incidence (during a particular time period)
Measures the proportion of a - { - { [ foctor present

population with a particular exposure
Ordisease.
Most popular approaches as they allow for — ,

PN
Rapidcollection of new data. (advantage) U Study only exists at this point in time

SO 1t #

>> So, it’s considered a study design, and a

Datacollection method. ) EXTRA (for clarification) -
FIGURE 9-1 Key Characteristics of Cross-Sectional Surveys
Objective Describe the exposure and/or disease status in a
’ population

Primary study question What is the prevalence of the exposure and/or
disease in the population?

Population The study participants must be representative of
the population from which they were drawn.

When to use this Time is limited and/or the budget is small.

approach

Requirement The exposures and outcomes are relatively

common, and the researchers expect to be able to
recruit several hundred participants.

First steps 1. Define a source population.
2. Develop a strategy for recruiting a representative
sample.

3. Decide on the methods to be used for data
collection.
What to watch out for Non-representativeness of the study population
Key statistical measure Prevalence




9.2 Representative Population

The participants must be reasonably representative of some larger population.

Example: If the results are intended to reflect the profile of an entire town, then
the study's sampling strategy must recruit a population that’s as diverse as the
town.

>> So, the participants must be representative in terms of number and characteristics. It will
be discussed later...

9.3 KAP Surveys

A KAP survey (a commonly used cross-sectional study type) asks participants about
their:

Knowledge + Attitudes, beliefs, or perceptions + Practices or behaviors.

It can be helpful for identifying gaps between what people know and how they act on that
knowledge.

9.4 Repeated Cross-Sectional Surveys

A repeated cross-sectional study re-samples & re-surveys representatives from
the source population at two or more different time points.

This type of study doesn’t track the same individuals forward in time. Rather, a
new set of participants is sampled from the source population each time a
survey is conducted. Some people may happen by chance to be selected for more than one
round of surveying, but their answers to the different surveys aren’t linked. So, it can reveal
trends in population-level (not individual-level) metrics over time. wi Gluhall o gl 1o o
Gluhll (pe 431 g9 Lot d>ly pases dwlys Byl g i e pases 5§ oy ple JSan (bl § dipne a3 o>
= Longitudinal Cohort Study.

9.5 Analysis: Prevalence

We have previously discussed the prevalence which calculated at a one point in time, but
sometimes we need to calculate the prevalence over a short duration of time, with all data
collected within a few days, weeks, or months; therefore we call it the prevalence rate.

Prevalence Rate: the percentage of the population with a given trait at the time
of the survey.

Prevalence rate ratio: ratios that compare prevalence of a characteristic in two
population subgroups.

—
(6]
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** Remember: causality (Zuwd/Exposure --> Outcome) can't be established based on a cross-
sectional study (because its function is only description of variables or population), but if we
use correlational statistics, causality can be established (and this will be discussed later)...

Lecture 8

Previously , we discussed the first and the second types of the study

Q/designs today we will discuss the third one.....
CHAOTER 0

3-Case-control study

=

2

e A case-control study compares the exposure histories of people with and without a
particular disease in order to identify likely risk factors for the disease

e .In this type of studies ,participants recruited based on disease status ,so we divide our
participants into tow major groups:

1-Cases:participants who have the disease ,symptoms ,clinical manifestation
2-Controls :participants without the disease

e .Both (controls and cases )are asked the same set of questions about past exposures

Case-control studies are good for studying uncommon diseases (because these diseases
need many years to occur so the researcher collect the data about the cases over years then he
compares it with the controls)

FIGURE 10-1 Key Characteristics of Case-Control Studies

Objective Compare exposure histories of people with a disease
(cases) and people without that disease (controls)

Primary study question Do cases and controls have different exposure

histories?
Population Cases and controls must be similar except for their
disease status. .
When to use this The disease is relatively uncommon, but a source of
approach cases is available.
Requirement A source of cases is available.
First steps 1. Identify a source of cases.

2. Assign a case definition.

3. Decide what type of control population will be
appropriate for the study.

4. Decide whether cases and controls will be
matched.

What to watch out for Recall bias
Key statistical measure Odds ratio (OR)

e Notice that in case-control design we ask the same questions to two different groups
(control and cases)



https://www.youtube.com/watch?v=NE4hZRuiHw4
https://www.youtube.com/watch?v=HYSv4rvUHsA

Steps to design a case-control study :

1-Finding cases & controls:

e All cases must have the same disease, disability, or other health-related
condition as per the case definition

¢ Find cases through hospitals, specialty clinics, physicians’ offices, public health
agencies, disease registries, anddisease support groups.

e Usea control definition to ensure that controls are similar to the
cases except for their disease status. (for_example ‘if the cases are males
between 20 and 40 years ,the controls should be the same)

e Find controls who are friends and relatives of cases, hospital or clinic patients
without the disease of interest, or members of the general population.

e Matching : how to match the cases and the controls, it has 3
types:

1-No matching : in this type we don't have matching criteria because these criteria
participate in cofoundation of the association between the key exposure and the disease(these
criteria will affect-as well as the key exposure- the accuracy of the results)

2- Frequency (group) matching: Select one or more controls per case who are similar by age,
sex, or other characteristics, but do not match cases to particular controls. (many controls
per 1 case)

3- Matched-pairs (individual) matching- Each case is personally linked to a particular
individual control,(example: Recruit a genetic sibling or other control who islinked to a
particular caseduring analysis.) (1 control per 1 case )

Avoid overmatching ,because it will be difficult to find controls who meet all the matching criteria
(but if we do so we will end in a study population that is different from the general population ,so
the EXTERNAL VALIDITY will be affected) — r‘evsulv‘[" in statistical bias that obscures

the relation btw an exposure and the disease

Special considerations
Avoid misclassification bias with good case & control
Be aware of recall bias, which occurs when cases & controls systematically have different
memories ofthe past,(all the data that will be collected depends on the memory of the
individuals)




2-Analysis :0dd ratios(ORs)
e As we said before, our population will be divided into two major groups(cases and controls)and
Eachone of these groups will be divided into another two groups (exposure and no exposure) ,so at

The end we will end up with 4 groups :

Case-Control Design

Figure 10-2: Framework for a Case-Control Study

What is the
Im:,‘,/f:,‘,atl g Disease No disease
disease (case) (control)
status?
Did the aY b>< Yd
individual have 5
(2) the exposure Exposure 2
at some point exposure
in the past? B
© Comstock Images/age fotostock. Copyright © 2016 by Jones & Bartett Learing. LLC an Ascend Leaming Company Study begins here ﬁ
Now,
Odds: Compares the likelihood of having had a particular exposure to not having
had it.

Odds ratio: Compares the odds of exposure among cases to the oddsamong
contro| AUE Al IEasure UT assOtiation i base”COnirot

e The figure below can explain the meaning of “odds” :

Figure 10-3: Odds

Participants were Participants were 1/3 Participants were

equally likely to be as likely to be exposed unlikely to be exposed,
exposed or not as they were to be not so the odds of
exposed (odds = 1) exposed (odds = 1/3) exposure are very low
100% -
S50% 75% 98%
not exposed not exposed not exposed
Odds of Odds of Odds of
exposure: exposure: exposure:
50% /50% = 25% / 75% = 2% /98% =
/1 =1 1/3 — 0.33 1/49 — 0.02

50% 25% 2%
exposed exposed exposed
a— j —

0%




To compare two dichotomous ( yes/ No)
7 variables

e A 2*2table displays the counts of people with various combinations of exposure
status & disease status as follows:

Figure 10-4: Odds Ratio (Point Estimate)

Cases Controls
i
Exposed = B
Not - =i
exposed
Odds of Odds of
exposure exposure
inNn cases in controls
o = alc a b/a = ad/bc

If OR:

=1 (the odds of exposures for cases and controls are the same )

>1 (Cases had higher odds of exposure than controls, implying that the exposure
was risky.)

<1 (Cases had lower odds of exposure than controls, implying that the exposure
was protective,)

Figure 10-5: Interpretation of the Odds Ratio
Based on Its 95% Confidence Interval

No association

OR = 1.3 (0.6, 2.5)

Cases have Cases have

significantly lower significantly higher

odds of exposure odds of exposure
than controls than controls

| — | —
OR =0.6 (0.4, 0.9) OR=1.7/(1.1,2.6)
—~t - : o
OR 1 2 3

Protection | Risk

Note : the following explanation is from the book, Dr. Jafar didn't explain it &

IF the C.lis entirely lower than 1 -as the lower left one- ,then the odd ratio is statistically
significant ,so the exposure is protective




IF the C.lis entirely more than 1 -as the lower right one- ,then the odd ratio is statistically
significant ,so the exposure is risky

IF the C.l overlaps OR=1 -as the upper one-, then the odd ratio not statistically significant in
study population

Figure 10-6: Examples of Odds Ratio Calculations

Cases Controls Cases Controls

& - " E
Not Not
= — e G -

41

200 200 100 200
cases controls cases controls
OR =1.588 OR =1.158
95% Cil: (1.027, 2.453) 95% CI: (0.650, 2.066)
Chi-square = 4.361 Chi-square = 0.248

Two-sided p-value = 0.037 Two-sided p-value = 0.618

e We are not required to calculate Chi-square or p-value
P -value>0.05 indicates no association

P-value < 0.05 indicates statistically significant

Matched case-control studies :
**It 1s a special type of case-control studies ,here we match -as much as we can — every control
to every case(case by case should be matched)
**A special type of 2*2 table displays the distribution of pairs of cases and controls
e In concordant pairs ‘the case and control have the same exposure history
e In discordant pairs :the case and control have different exposure history
**NOTE: here we have more accurate and reliable results.

Matched-Pairs Odds Ratio

Controls




CHAPTER 11: COHORT STUDIES
11.1 Overview: [ 1 2 ]

A cohort study follows participants through time to calculate the rate at
which new disease occurs and to 1identify risk factors for that disease

Cohort : 1s a group of similar people followed through time together

Cohort studies are observational (not experimental) studies with at least two
measurement times: a baseline and a follow-up examination

Cohort studies quantify the rate of incidence (new) disease

One of the most famous cohort studies is Framingham study

Figure 11-2: Framework for a Cohort Study

D €D
Did the During the
individual have sStudy period,
the exposure dic the
(bwut not the individua/
disease) at the develop new
start of the (incident)
sStudy ? disease?
= - New
Exposure (incident)
disease
><
No < No
exposure d_> disease

11.2 Types of Cohort studies:
We have 3 types of cohort studies :

1-Retrospective(historical) cohort study :recruits based on exposure status at
some point in the past and uses follow-up data from some point after that old
exposure to ascertain disease status

2-Prospective cohort study ‘recruits based on exposure status in the present and
follows them forward the time

11
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https://www.youtube.com/watch?v=FRasHsoORj0
https://www.youtube.com/watch?v=MfT-PZgfiXc

FIGURE 11-1

Approach

Objective

Primary study
question

Key Characteristics of Cohort Studies

Prospective
or Retrospective Cohort

Compare rates of new
(incident) disease over time
in people with and without
a particular well-defined
exposure.

Is exposure associated with
an increased incidence of
disease?

Longitudinal Cohort

Follow a representative
sample of a well-defined
population forward in time
to look for new (incident)
diseases associated with

a diversity of exposures.

Is exposure associated with
an increased incidence of
disease?

FIGURE 11-1

Approach

Population

Use this
approach
when

Do not use
unless
First steps

Watch
out tor

Key statistical
measure

Kay Characteristics of Cohort Studies (continued)

Prospective
or Retrospective Cohort

Participants must be similar
excepl o exposure status.

Because the goal is to look for

incldent disease, no one can

have the discasc of interest at

the start of the study.

An exposure is relatively

uncommaon but a source

ol exposed individuals is

available

A source of individuals with

the exposure is available,

| Identify a source of
individuals with the
exposure

2 Decide what type of
unexposeced individuals
will be an appropriate
comparison group.

Loss to follow-up
(prospective studies)

or missing records
(retrospective studies)
Information bias in which
the exposed participants are
more thoroughly examineaed
for disease than unexposed
participants

Incidence rate ratio (RR, also
called the relative risk)

Longitudinal Cohort

Participants must be avail
able for follow-up months or
years after enrollment.

The study participants must
be reasonably representative
of the population from which
they were drawn,

The goal i1s Lo examine
multiple exposures and
multiple outcomes and time
IS not a concern.

There is adequate time and
money (or the study.

1. Select a source population.

2. Select the exposures and
outcomes that will bhe
assessed

3. Decide how often data will
be collected.

4. Develop a strategy for
mimimizing the burden ot
participation and maximiz-
ing benetits and incentives.

Loss to follow-up

Potential data management
challenges if a lot of infor-
mation is collected at many
points in time

Incidence rate ratio (RR, also

called the relative risk)

B G T

3-Longtudinal cohort study :recruits a representative sample of population and
follows people forward in time(multiple exposures and multiple diseases )

source population

There 1sn’t a clear edge between the duration of prospective &longitudinal
cohort studies, some books suggest that the duration of 6 months indicates

prospective, after that we consider it longitudinal.

12
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Figure 11-3: Times of Baseline and Follow-Up Data
Collection for Cohort Studies

| | 1
| ) |
Retrospective | : :
studies | : f
| 1 1
: Prospective and | ‘
| longitudinal studies | :

1 L 1 >

Past Present Future

*Notice that in retrospective studies we divide the population into two groups
(exposed and non-exposed -in the past ) and we follow up the two groups to find
whether a certain disease will develop (or developed) or not

* Notice that in prospective studies we divide the population into two groups
(exposed and non-exposed -now- ) and we follow up the two groups to find
whether a certain disease will develop or not

(‘5 Also called time series studies or panel studies

e Longitudinal studies may use a fixed population or a dynamic (open)
population with rolling enrolment

Figure 11-4: Longitudinal Studies

Fixed

population ! — =
Dynamic g 2
population | >
! >

Date data collection begins Future

Key: <« Enroliment w Initial follow-up Drop—outl

*IN fixed population ,all the population enroll the study at the same time (we start with all the
participants)

*IN dynamic population ,the population enroll at different times (some of them with the
beginning of the study ,some of them after one week ,some of them after 3 weeks and so on,,, )
*Notice that in both types of population the “Drop-out” may occur at any time

*If we have a study that aim to observe every participant in population for 3 years after
enrolment the study ,notice that if the study uses dynamic population, we will end up with a
study with a duration more than 3 years , because every new participant will have his own 3
years .

13
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11.3 Special Considerations:

e Retrospective studies requires a source of valid data about past exposure
status

e Prospective and longitudinal studies must take steps to minimize loss to
follow-up when studies continue for many years

11.4 Analysis: Incidence Rate Ratios (RRs):

* The incidence rate: the number of new cases of disease in a
population during a specified period of time divided by the
total number of persons in the population who were at risk
during that period.

Figure 11-5: Calculating incidence rate

Key: E Already diseased i New disease ; No disease
t22E2 R T EEE TEL R R
B BGGE S £ EEEt
TR LR LA E TEL:
Number at risk Number at risk Number at risk
(not diseased) (not diseased) (not diseased)
at start of 50 -7 at start of 50 -0 at start of 50 —- 25
Study period: = 43 study period: = 50 study period: = 25
Number of new Number of new Number of new
cases: - cases: 15 cases: 1
Incidence rate: 4/43 Incidence rate: 15/50 Incidence rate: 1/25
93 per 300 per 40 per
1000 1000 1000

*|.R=no. of new cases * 1000 , notice that we exclude the already diseased participants from the

Population at risk population who are at risk
*we need to calculate I.R for exposed and unexposed groups
*For the studies with dynamic population we can use another method to calculate
the incidence ratio which is called person-time, the explanation below is from the
book ,,,,,

14
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: dy an . this part
cipants also leave the stu but before the third year; this participant

tudy after the second year -
drops qgt oerd ﬂ:e .; avg contributed 2 person-years of observation. Another dies after
is considered to -year of observation. In total, over

utes only that 1 person-ye bsel .
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whether the incidence rates are measured per 1000 participants (Figure 11-5) orpe

1000 person-years (Figure 11-6), as long as all incidence rates in the equation use

the‘ e units. o e L b AF waus Alesases in the exnOsed and

Figure 11-6: Person-time

T3 6 remaining

\ *
10 3 .
| participants 4 - ; m:iap:g:
| recruited + t:wh
I » Dropped-out! :
. @ Diagnosed i :
- . * Diagnosed
. ——ae Died ; !
Baseline 1 2 3 - e
year year year year
10 person- 19 person- 26 person- 33 person-
years of years of years of years of
observation observation observation observation
after 1 year after 2 years after 3 years after 4 years
Cumulative 0/10 1/19 1/26 2133
S eaande: person- person- person- person-
years years years years
**RR=Incidence rate among exposed
Incidence rate among unexposed
[ 5]



e incidence rate ratio (RR):
=1 The incidence rate was the sa

me 1n exposed and unexposed groups

>1 The incidence rate was higher in exposed than unexposed ,indicating that

the exposure was risky
<1 The incidence rate was lower
the exposure was protective

Figure 11-8: Rate

Incident

in exposed than unexposed ,indicating that

Ratio (Point Estimate)

No

disease disease RR =
=
Incidence rate in'exposed ()
Exposed a b = - al(a +b)
Not Incidence rate in unexposed (l,)
exposed e g 2 c/(c +d)

*We can calculate RR on its confidence interval (as same as OR from

the previous lecture )
Figure 11-9: Inter

pretation of the Rate Ratio Based

on Its 95% Confidence Interval

Nol

RR

Exposure is
protective

RR = 0.5 (0.3, 0.8)

association
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Exposure is
risky

RR =2.0 (1.4, 2.8)

=
<

RR 1

Protection

2
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Figure 11-10: Examples of Rate Ratio Calculations
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**Note: we can calculate Attributable (Excess risk) as follows :

Attributable risk(AR)=Incidence in exposed-Incidence in nonexposed
Which is represented by the striped area below

Attributable Risk percent: is the proportion of incident cases among the exposed
that are due to exposure ,or it is the proportion of the cases of the disease in the
exposed that could have been prevented if the exposure was removed .

AR%= AR

Incidence in exposed

Figure 11-7: Attributable (Excess) Risk

AR = I, — I,

-
Incidence
rate in AR% = (I — Iy Vg

exposed

A le
Excess
incidence
due to
exposure

!
A oz

Incidence
rate
expected in
the
exposed if
they had
not been
exposed

Incidence
rate in
unexposed

**To conclude : below, a picture shows the difference between case-control studies
and cohort studies (Retrospective &Prospective), it isn't from the slides :

Case-Control 3
/ \ Compare ‘i
risk factor s
frequency. \w
| Retrospective Cohort‘
q C Y.
A useful video to | W il ¢
compare between @ P
case-control ' Prospective Cohort
- ' . Compare
&cohort studies disease
incidence,
Clini i
! ,iwr Compare
v disease
incid X
\ j Not Treated S
Past | T Start of Study | Future ||

S=8Lidl alogl "dule Ugale 18 LIl Jol o 3] calall o Juif ol ysdlg Jolodl asy Lale alef 3"

elzal 85,1 1,31
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https://www.youtube.com/watch?v=sGfIKmKMRdg&list=PL0ZBF7HlA6CImB_Tf3LZMC9x88ySLv7sp&index=2
https://www.youtube.com/watch?v=sGfIKmKMRdg&list=PL0ZBF7HlA6CImB_Tf3LZMC9x88ySLv7sp&index=2
https://www.youtube.com/watch?v=sGfIKmKMRdg&list=PL0ZBF7HlA6CImB_Tf3LZMC9x88ySLv7sp&index=2
https://www.youtube.com/watch?v=sGfIKmKMRdg&list=PL0ZBF7HlA6CImB_Tf3LZMC9x88ySLv7sp&index=2
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Chapter 12: Experimental Studies

12.1 Overview:

[ A useful video J

Assigns participants to intervention and

Experimental studies (intervention studies): control groups in order to best whether an

intervention cavses an intended outcome

e Assign participants to receive a particular exposure
e Experimental studies like Randomized controlled trials (RCTs) are the gold
standard for assessing causality

e in random sampling (used in the observational studies) we select randomly
the participants from the whole population ,but in randomization(used in
experimental studies) we know exactly who are the participants we will
select(corona patients ,COPD patients ,,,) but the randomization is in the
selecting of control group and intervention group.

e Randomization ensures that the two study groups (control &intervention) are
comparable(the variables are equally distributed between the two groups)

FIGURE 12-1

Objective

Primary study question

Population

When to use this

approach
Requiremen
First steps

What to wat

Key statistical measure

Key Characteristics of Experimental Studies

Compare outcomes in participants assigned to an
intervention or control group

Does the exposure cause the outcome?

Similar participants are randomly assigned to an
intervention or control group.

Assessing causality

t The experiment is ethically justifiable.

1. Decide on the intervention and eligibility criteria.

2. Dehne what will constitute a favorable outcome.

3. Decide what control is an appropriate
comparison for the intervention.

4. Decide whether blinding will be used to prevent
participants and/or the researchers who will
assess outcomes from knowing whether a
participant has been assigned to the intervention
or the control group.

5. Select the method for randomizing participants
to an intervention or control group.

Noncompliance

Efficacy

ch out for

Figure 12-2: Framework for an Experimental Study
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12.2 Describing the intervention:

What will the intervention be ?

What are the eligibility criteria for participants ?

Where and how will participants receive the intervention?

When, how often ,and for what duration will participants receive the
intervention ?

12.3 Defining Qutcomes:

Superiority trials aim to demonstrate that a new intervention is better than
some type of control

Researchers must carefully define what constitutes a favorable outcome for an
individual participant and for the experimental study as a whole

FIGURE 12-3 Types of Success

Goal Success

Superiority trial -
Noninferiority trial
Equivalence trial

The intervention is better than the control.
The intervention is not worse than the control.
The intervention is equal to the control.

FIGURE 12-4

Intervention

New diet- and
exercise-based
weight-loss
Program

New drug
therapy

New preve ntive
vaccine

Intended
Outcome

Significant
weight loss

Improvement

of the quality

of lite for those
with a particular
disease
condition

T'he prevention
of infection

Examples of Favorable Qutcomes

Favorable
Outcome for
an Individual

The loss of 210%
body weight and
maintenance of

Jdower weight for

=z 6 months

Improvement in
quality of life

Incident infection
does not occur

—

Unfavorable
Outcome for
an Individual

The loss of <10%
body weight or
failure to maintain
weight loss of >10%
or more for

>z 6 months

Failure to
demonstrate
improvement in
quality of life

Incident infection
occurs

Favorable
Outcome for the
Study Population

The proportion of

those who lose at least

10% of their body weight

and maintain that loss for

at least 6 months is higher

in the intervention group
than in the control group.
The rate of improvement

in the drug therapy
(intervention) group 15
higher than the improvement
rate in the placebo (control)
group, according to a
carefully defined and vali-
dated set of critenia for what
constitutes improvement.
I'he incidence of

infection in the vaccinated
(intervention) group is

lower than the incidence of
infection in the unvaccinated
(control) group, as confirmed
by laboratory testing.

'




12.4 Selecting Controls:

one commonly used type of Control is a
placebo

e Placebo: an inactive comparison that is similar to the therapy being test

e Some studies may compare the new therapy to some existing standard of
care( we can call it metaphorically a placebo)

e Various combinations of doses and durations of an intervention can be
compared using a factorial design

e Participants may serve as there own controls in a crossover design

FIGURE 12-5 Examples of Types of Controls

Active

Type of Control

Placebosinactives
compaarison

Active
COMmparisan .
standard of care

Dose-responsa

NoO Intervention

selr

Intervention

Active pill

Injection ol an
active substance
Acupuncture
necdles inserted
at acupuncture
points

Some Oother
active ingredient

New therapy

New therapy
New therapy
current therapy
plus new therapy
Some dose ol a
medication
Some duration

of a therapy

New intervention

New intervention

New intervention

Comparison

Inactive pill
Injection of saline solution

Acupuncture necdles Inserted
at locations in the body that ares
Nnot acupuncture points (sham
acupuncture)

AN inactive substance that 1s
Indistinguishable Irom the active
IMtervention in taorms of appear-
ance, odor, taste, texture, and
delivery mechanism

Ccurrent best therapy tor

the condition being studied

Current standard therapy
Some other existing therapy
Current therapy alone

Altermate doses of the medication

Alternate durations of the therapy

Participants assigned to the control
sroup are asked to maintain thei
usual routines. J

Each participant's status before the
intervention is compared to his or
her own status affer the intervention

Each participant receives the new

intervention for some duration and
the comparison for some duration,
preferably in a random order, |

L Cas o gasll (a2 gas & o U

Examples of RCT approaches :

1-Crossover Design :every participant has the same probability to be selected
in control group or intervention group

2-Factorial Design : we have more than one control group, or more than one
intervention group, so we compare different interventions in various
combinations (Ex. We give a certain drug to 3 different groups ,each of them
with a different dose )




Figure 12-6: Examples of RCT Approaches

Parallel Arms Factorial Design Crossover Design
Randomize Randomize Randomize
| C I C
(1) (12) i+ G i+ C (1) (12)
1 12 c Sw:tc><
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Y Y ) Y ¢ ¢
Evaluate Outcomes Evaluate Outcomes Evaluate Outcomes

** Hawthrone effect :Participants in both the active and comparison
groups may change there behavior to better because they know they are
being tested

12.5 blinding (masking):

**|s an experimental design element that keeps participants (and sometimes some members of the research
team) from knowing whether a participant is in the active intervention group or the control group.

e we have 2 types of blinding :
1-A single-blind experimental study, participants do not know whether they are in an active
group or a control group.
2- A double-blind experimental study, neither the participants nor the researchers
assessing the participants’ health status know which participants are in an active or control group.

e Blinding is intended to minimize information bias..... (bias) in an epidemiological study that arises due to
systematic measurement error.
e There are many types of information bias:

1-Reporting bias occurs when members of one study group systematically underreport or overreport an osure or
outcome.

2-Detection bias, also called surveillance bias, occurs when a population group that is routinely screened for
adverse health conditions incorrectly appears to have a higher-than-typical rate of disease because more
frequent testing enables a higher case detection rate in that population than in the general population.

3-Observer bias occurs when an observer (a researcher) intentionally or unintentionally evaluates participants
differently based on their group membership, such as systematically evaluating cases and controls in a case—
control study differently.




e Blinding prevents participants and assessors from being able to evaluate outcomes differently based on the
results they expect for an exposure.

e Blinding ensures that participants in the active intervention group will not report more favorable results simply
because they expect a positive outcome.

e |talso keeps assessors from intentionally or unconsciously recording more favorable results for participants in the
active intervention group.

e Blinding is usually possible only when all participants are assigned to similar exposures.(e.g : If participants in
both the active intervention group and the control group are taking pills (of the same color, shape, size, and
taste) or if both are getting injections, a blinded study may be possible. In contrast, if the active intervention is a
special diet and the controls eat their usual diets, if the active group will participate in exercise classes and the
controls will be on their own, or if the active intervention will include both diet and exercise components and the
control only a diet plan, then a blinded study may not be possible.

e To minimize the risk of bias in studies that are not blinded, it is helpful to identify objective outcome measures
such as laboratory tests rather than relying on subjective outcome measures such as participants’ self-reported
feelings.

12.6 Randomization:

Randomization is the assignment of participants to an exposure group in an experimental study using a chance- based
method that minimizes several types of possible bias.

Randomization mitigates the allocation bias that might occur as a result of non-random assignment of participants to
experimental study groups, such as when people with different exposure histories are not equally distributed across
treatment arms.

There are many types of randomization:

1-Simple randomization is the use of a coin toss, a random number generator, or some other simple
mechanism to randomly assign each individual in an experimental study to one of the exposure groups.

2-Stratified randomization is the division of a population into subgroups prior to randomly but systematically
assigning each individual within each subgroup to one of the exposure groups in an experimental study.

e Stratified randomization is used when it is important for members of certain subpopulations to be distributed
evenly across the treatment arms of a trial. For example, suppose that 75% of the volunteers for a study are
female and only 25% are male. Stratified randomization can ensure that enough males are assigned to the
intervention group. The list of female volunteers can be sorted into alphabetical order by last name, and then
every other individual in the ordered list can be assigned to the active group. This same process can be repeated
with the male volunteers. This stratified process will ensure that half of the females and half of the males are
assigned to the intervention group.
3-Block randomization is an allocation method that randomly assigns groups of people to an intervention
group and other groups of people to a control group. In this method, randomization occurs at the group rather
than individual level. For example, if there were 10 elementary schools in a county, schools could be randomly
assigned to be intervention or control schools. All of the students in the 5 schools randomly assigned to the
intervention group would receive the intervention. All of the students in the other 5 schools would be assigned to
the comparison.




FIGURE 127 Examples of Types of Randomization

Simple Stratified Block
randomization: randomization: randomization:
each individual is individuals are groups of
randomized to one grouped into strata individuals are
treatment group and then randomized to a
randomized to one treatment group
treatment group
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e Some experimental studies use nonrandomized approaches because randomization is unethical or is not
feasible. A quasi-experimental design is an experimental study that assigns participants to an intervention or
control group using a nonrandom method. Other than using a nonrandom method to assign participants to
exposure groups, most quasi-experimental studies use methods similar to those of randomized studies. Most
guasi-experimental studies use both pre- and post-intervention tests to compare the two arms of a controlled
study. However, some quasi-experimental studies have no control group, and some use only a post-
intervention
assessment (with or without a control group).

A natural experiment is a research study in which the independent variable is not

manipulated by the researcher but instead changes due to external forces. For example, a researcher may
seek to understand the impact of a devastating tornado on the health of residents of the affected community
by comparing residents in the damaged areas to residents of neighboring areas who were not directly harmed
by the twister. Or suppose that a hospital announces that it will implement a new infection control policy.
group. These are not true

experimental studies because the “interventions” —a natural disaster and a policy change—are not ones that
can be manipulated by a researcher, but they can be evaluated using analytic methods similar to those used
for true experiments.

12.7 Ethical Considerations:

Number of issues, such as the following, must be considered before initiating an experimental study :

e The principle of equipoise states that experimental research should be conducted only when there is genuine
uncertainty about which treatment will work better.

e The principle of distributive justice necessitates that the source population be an appropriate one and that the
research study not exploit individuals from populations that are unlikely to have continued access to the
therapy if it is found to be successful.

e The principle of respect for persons requires that all participants volunteer for a study without being unduly
influenced by the prospect of being compensated for their participation. Respect also requires that all
participants understand what it means to be a research subject, including the possibility of being assigned to a
control group instead of the new intervention.

e The principles of beneficence and nonmaleficence require that researchers balance the likely benefits and
risks of the study.

e Researchers must make careful decisions about when to use a placebo or another type of control, must put in
place a system for monitoring adverse reactions, and must identify the conditions under which an experiment
would be discontinued early either because the exposure proves to be risky or because the new intervention
appears to be so beneficial that keeping it from the control group would be unethical




e An adverse event is a negative outcome that may be the direct result of a study-related exposure or may be a
coincidental occurrence that is not directly related to the study but happens after an individual receives a
study-related exposure..

FIGURE 12-8 Examples of Ethical Issues in Experimental Studies

Study Stage Examples of Questions to Ask

Study topic = s the study really necessary (equipoise)?

selection » Is an experimental design truly necessary?

Recruitment = Is the source population an appropriate and justifiable one?

» Is the inducement to participate appropriate and not coercive?

Randomization & Do participants truly understand that they might not receive the active
intervention?

= Is it appropriate to use a placebo? Is it appropriate to use some other
control?

Data collection 4 How will adverse outcomes be monitored and addressed?
»= When might an experiment need to be discontinued early?

Follow-up = What happens if a participant experiences study-related harm after the
conclusion of the study?
= Will participants have continuing access to the therapy if it is shown to be
successful?

12.8 Efficacy:

Efficacy is a measure of the success of an intervention that is calculated as the proportion of individuals in the
control group who experienced an unfavorable outcome but could have expected to have a favorable outcome if
they had been assigned to the active group instead of the control group. A high efficacy is an indication that an
intervention is successful. Efficacy typically refers to results under ideal circumstances,

FIGURE 12-9 Efficacy and Number Needed to Treat
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e The number needed to treat (NNT) is the expected number of people who would have to receive a treatment
to prevent an unfavourable outcome in one of those people (or, alternately stated, to achieve a favourable
outcome in one person). A small NNT indicates a more effective intervention. If a drug intended to prevent
stroke has an NNT of 5, then 5 people have to take the drug for 1 year (or some other specified time period) to
prevent 1 of the 5 from having a stroke. If the drug has an NNT of 102, then 102 people have to take the drug
to prevent 1 of the 102 from having a stroke.

e The number needed to harm (NNH) is the number of people who would need to receive a particular
treatment in order to expect that one of those people would have a particular adverse outcome. A large NNH
indicates a safer intervention. NNT and NNH are often used for cost-effectiveness analysis.

e Effectiveness is calculated with the same equation as efficacy but refers to results obtained under real-world,
less-than-ideal conditions. For example, in a real-world setting, some participants might skip some doses of an

( -
t 7 )




experimental drug, or they might not take the doses at the exact specified times, or they might not store the
pills at the ideal temperature.

e Efficiency is an evaluation of the cost-effectiveness of an intervention that is based on both its effectiveness
and resource considerations.

e Analysis for experimental studies typically uses either a treatment-received approach or a treatment-assigned
approach.

A treatment-received analysis of experimental data includes only the participants who were fully
compliant with their assigned intervention or comparison protocol. Treatment-received analysis allows for
the calculation of efficacy
A treatment-assigned analysis (or intention-to-treat analysis) includes all participants, even if they were not
fully compliant with their assigned protocol. Treatment-assigned analysis is better at measuring real-
world (rather than ideal-world) effectiveness.

FIGURE 12-10 Flow of Participants in an Experimental Study
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12.9 Screening and Diagnostic Test:

The goal of some studies of screening or diagnostic fests is to
compare Two assessment that are supposed to measure the
same thing

A useful video

e Agood test will have a value near 100% for the following four calculations :

1-The sensitivity, or true positive rate, is the proportion of people who actually have a disease (according to
the reference standard) who test positive using the new test.

ope o . . Actual status
2-The specificity, or true negative rate, is

the proportion of people who do not have Eosite s . o
the disease who test negative with the new 2 True False Po?::ﬁ:’;;:?\;‘)::“ve
test. - 2 pc(’.?.',t,';’e P‘?gg;'e ™

2 TP + FP
3-The positive predictive value (PPV) is the % = Nogative: pradiciine
proportion of people who test positive with ™ ;3 ngg;f/ - ne';':t?ve value (NPV):
the new test who actually have the disease = (FN) (TN) TNT+FN
(according to the reference standard).

Sensitivity: Specificity: Diagnostic accuracy:

4-The negative predictive value (NPV) is Te ™ TP + TN
the proportion of people who test negative TP +FN TN + FP TP + TN+ FP + FN

who actually do not have the disease

For tests with a flexible cutoff point for defining positive and negative test results, there is always a trade-off
between sensitivity and specificity (Figure 12-12). Increasing the sensitivity decreases the specificity. Increasing
the specificity decreases the sensitivity. Consider the use of systolic blood pressure as a sign of hypertension




.Suppose that the cutoff for being classified as having clinically high blood pressure is reduced from 160 mm Hg to
140 mm Hg. The sensitivity of the test will increase, because a higher percentage of people with hypertension will
be classified as hypertensive. The specificity will decrease, because a lower percentage of people without

hypertension will be correctly classified as not being hypertensive

- == = o
Three other measures are also -+ <+ +
commonly used for screening + + + + + +
tests:
1- diagnostic accuracy — is the = o =
percentage of the participants o ot +
who where either turn positive = i =

good at predicting the presence
of disease

3- negative likelihood ratio —
examine whether a new test is

good at predicting the absence
of disease

The initial cutoff
point misclassifies
some people.

There are some
false positives and
some false
negatives.

Raising the cutoff point
will increase the specificity
(% of negatives classified
as negative) and decrease
the sensitivity.

This cutoff point minimizes
false positives, but
increases the risk of false
negatives.

Lowering the cutoff point
will increase the sensitivity
(% of positives classified
as positive) and decrease
the specificity.

This cutoff minimizes false
negatives, but increases
the rate of false positives.

*Chapter 13 is NOT included in the course

Chapter 14: Correlational Studies

14.1 Overview:

* A correlational study/ecological study/aggregate
study uses population-level data to look for
associations between two or more group
characteristics. L

IN

[N

* No individual-level data are used.

Ex: we have 1000 participants , 200 of them have a stroke ,and the rest are not(we do not have control/case groups
,the same group is already divided) .So we look at the characteristics of each of the two groups.

FIGURE 14-1  Key Characteristics of Correlational (Ecological) Studies

Objective
Primary study question
Population

When 10 use this
approach

Requirement

First steps

What to watch out for

Key statistical measure

Compare average levels of exposure and disease

in several populations

Do populations with a higher rate of exposure

have a higher rate of disease?

Existing population-level data are used; there

are no individual participants

The aim IS 10 explore possible associations
between an exposure and a disease using

population-level data

The topic has not been previously explored using

individual-level data

1. Select the sources of data that will be used :
2. Decide on the variables to include in the -

analysis.
The ecological fallacy

Limited publication venues




14.2 Aggregate Data:

* At least two population-level indicators must be
available for each population (defined by place or
time).

* These “exposures” and “outcomes” must be
measured similarly in all populations being
compared.

— -

FIGURE 14-2 Sample Data Table

Population Exposure | Outcome | ‘
A 48.2 14.1
B 65.1 17.0
C 378 149 ‘

14.3 Correlation:

* For a two-variable analysis, plot each population on
a scatterplot with the “exposure” on the x-axis and
the “outcome” on the y-axis.

* . .
the type of equation we use to represent the correlation « A best-fit line defines the correlation (1) between

depends on the level of the measurements of the variables the two variables.
(continuous, categorical ..., « Use linear regression to fit more complex models of
* r 2represent the significance Positive slope Negative slope
. . (A) A |® (©)
a- A positive slope — shows that higher levels of P -
exposure are associated with higher rate of disease ¥ 4 ia. ¥
b- A negative slope — snows that higher level of P 4 g
exposure are associated with lower rate of disease WL N
> 4
?=0.92 =029 ?<0.01
h r =0.96 - - r =-0.54 3 r =0.03
14.4 Age adjustment:

= Use age-adjustment to more fairly compare two
populations with very different age distributions.

= Direct age adjustment requires knowing age-
specific rates of exposure and/or disease as well as
the age distributions of the populations being
compared.

= Indirect age adjustment does not require age-
specific rates.

* The ecological fallacyis the incorrect attribution of
population-level associations to individuals.




FIGURE 14-4 Direct Age Adjustment
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Chapter}{i Systemic Reviews and Meta-Analysis

A systematic review is the careful compilation and summary of all publications relevant to a particular research
topic, and a meta-analysis creates a summary statistic for the results of systematically identified articles.

22.1 Overview:

% Most scientific research projects seek to identify new findings derived from a single study population, but the
goal of tertiary analyses is to engage in the scholarship of integration.
%+ Synthesis research: integrates existing knowledge from previous research projects. The common types of
synthesis research in the health sciences include narrative reviews, systematic reviews, and meta-analyses.
» The goal of a review article is to synthesize what is already known about a topic by connecting previous studies
and offering new interpretations of their contributions to scientific knowledge.
< However, review articles have limitations. Not all journals publish review articles as they are regarded as
exhibiting less originality than other types of research.

% All reviews require:

=  An extensive search of the literature.

= The extraction of key information from relevant articles.
= The clear and concise presentation of this information.
= They all have the same objective and population.

FIGURE 22-1 Key Characteristics of Reviews and Meta-Analyses | Illl I - l
Narrative Systematic Approach Review Review Meta-Analysis
Approach Review Review Meta-Analysis First steps 1. Decide what 1. Decide on the 1. Decide on
story the article specific objectives the specific
Objective Synthesize existing Synthesize existing ~ Synthesize Wikl tell of the review. objectives of
K led K led isti 2. Select the search the review.
nowie ge nowle ge exis Ing methods that 2. Select the
knowledge will be used to search
. . . find potentially methods that
Primary study What copcluﬂ_ons Whep all prevxgusly When the resulls relevant articles. will be used to
question about this topic published studies of all previously 3. Select inclusion find potentially
are supported by on this topic are published studies 3'!:1 C,Xf:_uswn fclls‘vla"l
2 iac? : : : critena for articles.
previous studies? exammgd, what on this topic are articles. 3. Select the
conclusions canbe  merged, what inclusion and
drawn? is the summary exclusmr" N
ictic? criteria for the
statistic? articles.
Population Published literature Published literature  Published 4. Decide how
literature to assess the
. . 5 quality of the
Whentouse The goalisto The goal is to The goal is to studies.
the approach describe a new compare the findings summarize 5. :’;‘u’l‘::";,"l"“’;"e
perspective on a of previous studies previous findings studies will be
topic that can be on a well-defined using pooled combined into
supported by the topic. statistics. 3“7_5:fmmaw
-BRS . stausuc.
. existing literature. What to Limited publication Publication bias Studies that
Requirements The researcher has The researcher has  The researcher watch out for venues cannot be fairly
excellent library excellent library has excellent compared
access. access Iibrary access Key No statistics are No statistics are Summary
= > . statistical required. required, but measures for
The researcher has  The researcher can  The researcher measure providing some included studies
aunique perspec-  obtain every relevant has strong I’;’I““':;cg‘;'l'l“ e must be reported.
: . : : " " 1C
tive on the topic. article. quantitative skills. may be helpful.
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Selecting a topic:

Each review needs to have an appropriate scope. So, when starting a tertiary analysis, the most important
decision is the selection of a topic that is narrow enough that all the relevant publications can be acquired.
Most successful reviews have more than just a few articles & less than hundreds of articles.

The topic may need to be modified if a preliminary literature search does not yield an appropriate number of
articles. If an initial search of an abstract database yields only 8 possibly relevant articles, the topic probably
needs to be expanded. If a search produces 352 articles, the topic needs to be narrowed to a more specific
disease condition, a smaller geographic area, or a reduced scope.
For example: a review of risk factors for cardiovascular disease would be cumbersome. A very long book would
be required to cover all the identified risk factors, and an article-length summary would provide such a
superficial level of information that it would not be useful. There is a greater likelihood of success for a review
article with a narrower scope—one that limits the types of risk factors, the particular cardiovascular diseases,
and the population groups included in the analysis.

Library access:

No review article can be written without excellent library access because every relevant article must be
identified and obtained during a systematic review

The article acquisition process usually requires access to a university library that allows affiliates to make
numerous interlibrary loan requests.

Check with an institutional librarian about policies and prices for accessing articles that are not part of the
library’s collection.

The researcher must also prepare to maintain a meticulous system for tracking articles that have already been
acquired, those that have been requested but not yet received, and those that need to be requested.

Narrative Reviews:

Narrative reviews tell a story about a topic using evidence from the literature to support the “plot”.
A narrative review might summarize important clinical aspects of a disease or summarize the epidemiological
profile of a well-defined population.

Narrative reviews must be carefully organized by theme, methodology, chronology, or some other guiding
principle, because they are intended to convey a perspective and not merely compile facts.

A narrative may also be appropriate when the researcher has developed a unique conceptual framework or
theory that can be illustrated with examples from the literature.

A narrative review works best when the researcher has a unique perspective on a topic and/or a
particular expertise in the field.
However, narrative reviews are becoming less common as editors and reviewers push for the use of systematic
methods. So, Researchers must be prepared to justify their selection of a narrative approach.

Systematic Reviews:

Systematic reviews use a predetermined & comprehensive searching & screening method to identify relevant articles
while minimizing bias that occur when researchers handpick the articles they want to highlight.

>

4

Therefore, after the identification of a focused study question, the most important decisions in a systematic review are
the selection of keywords and inclusion criteria.

The goal is to craft a search strategy that identifies all the articles ever published on the narrow, well-defined area covered
by the review.

17
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Chapter }(: Research Protocols

hand book describing all the actions that will be
taken during the implementation of the
research plan

15.1 Overview of Research Plans by Study Approach

A research protocol is a detailed written description of all the processes and procedures that will
be used for data collection and analysis.

All types of studies -primary, secondary, and tertiary- require a research protocol to be created
prior to the collection & analysis of data. (as shown in the following figure).

! Study Design and Data Collection ! Analysis 1 Reporting
T —— T *
. ) .
' ' . ]
ot e ksl : : For the collection of new data
Define Select 3 | 4 A .
stucy sy 4| oeveor || coes [] oot [H]emers [ unee [ wiees [TTOM individuals, the
question e approach questionnaire - H= participants & clean .
sicenity [l eampe [ “Sorowcor [ "o [ ooteccata [Hl| daia aa ¥ o (researcher needs to:
partners population E E E n appropl’iafe way
. ' ' A H
: ; ; fo sample and recruit
) . .
Secondary analysis (analyze oxistlng data) v :
' ' .
. solect [Hf oo Ethics : : 2. Pevelop a questionnaire and
data source |J review Acquire + | Clean Analyze | Write &
Sudy B ovauate [T estomaie 3 T4 > Toaa M sam [M| s | repon (0Ther data tools
study design - needed) ! s
Tertiary analysis (review existing Merja(ure) E E
E Define Screen E E
Define ' search abstracts '
study ¥ strategy 3= and full-text b= E::":m > S‘:{:x r;ze > V:Jme:
question 1 | & eligibility articles for | | " o : e
! criteria eligibility | * !
L) . .
. . .

15.2 Research Timelines

It is helpful to create a project calendar ( such as a Gannt Chart ) that specific critical deadlines
& other steps toward successful and fimely completion .

Some flexiblility is required (because predicting how long some steps will take can be difficult).
GANTT CHART — very helpful for visually displaying the research time Line.

predicting how long some steps will take can be difficult.

Sample (and Simplified) Gantt Chart for a Year-Long
Secondary Analysis Project

July Aug Sept Oct Nov

—



15.3 Research Responsibilities:
The roles & responsibilities accepted by each collaborator should be defined early in the project.

Institutions usually require one person to be designated as the primary investigator (Pl) with special
responsibilities for ensuring that:

B the protocol is followed.

Primary investigator = is the person doing the greatest amount of work ow the
. the budget is maintained. project .

Mawny institutions allow only senior employees to serve as official
. adverse outcomes are promptly reported. institutional pis. For exancple, some universities require a professor to be listed

as the Pl on any research project that involves human subjects, evew if a

student is taking the Lead role in the conduct of the project
15.4 Writing a Research Protocol

A research protocol should describe the exact procedures that will be used for every step of the
research process.

A strong protocol provides enough detail that the study could be replicated by other research
teams.

Ideally, a protocol should:

1.Fully describe all the procedures that will be used for data collection and analysis.

2. list the anticipated dates of completion for each of the steps in the research process.
3.Provide details about the responsibilities of each member of the research team.

4.Describe the mechanism for updating any part of the research plan if revisions arise after
approval of the initial protocol.

15.5 Preparing for Data Collection

Data collected should only be initiated after a data management plan is in place.



Chapter%&l Ethical Consideration

History of clinical research and its ethics:

Here are some recent events in medical research that formed and shaped our
current guidelines, regulations and system:

1932-1972: Tuskegee Syphilis Study

The most notorious example in the United States of prolonged and knowing violations
of the rights of a vulnerable group of research participants.

That study, conducted under the auspices of the U.S. Public Health Service (PHS) at
Tuskegee Institute (now Tuskegee University) in Tuskegee, Alabama, was originally
projected to last six months but spanned 40 years—from 1932 to 1972. The purpose
of the study was to determine the effect of untreated syphilis in black men. The men
in the study were never told that they had syphilis.

This research used disadvantaged, rural black men to study the course of an
untreated disease.

The men were offered free examinations and medical care but were not informed of
their disease, that they were participating in research, or that the research would not
benefit them.

Further, in order not to interrupt the project, participants were deprived of
demonstrably effective treatment long after such treatment was discovered and had
become generally available.

1939-1945: Nazi Experiments During World War |l

Although not the first example of harmful research on unwilling human
participants, the experiments conducted by Nazi physicians during World War Il
were unprecedented in their scope and the degree of harm,and suffering to
which human beings were subjected.

“Medical experiments” were performed on thousands of concentration camp
prisoners and included deadly studies and tortures such as injecting people with
gasoline and live viruses, immersing people in ice water, and forcing people to
ingest poisons.

In December 1946, 23 physicians and administrators, many of them leading
members of the German medical hierarchy, were indicted before the War Crimes
Tribunal at Nuremberg for their willing participation in the systematic torture,
mutilation, and killing of prisoners in experiments.

Despite the arguments of the German physicians that the experiments were
medically justified, the Nuremberg Military Tribunals condemned the
experiments as “crimes against humanity”; 16 of the 23 physicians were found
guilty and imprisoned, and 7 were sentenced to death. In the August 1947 v, the
judges included a section called “Permissible Medical Experiments.” This section
became known as the Nuremberg Code and has formed the basis for ethics codes

internati




1963: The Willowbrook Study

From 1963 to 1966, studies were carried out at Willowbrook State School, a New York
institution for “mentally defective persons.”

These studies were designed to gain an understanding of the natural history of
infectious hepatitis and, subsequently, to test the effects of gamma globulin in
preventing or ameliorating the disease.

The participants, all children, were deliberately infected with the hepatitis virus. Early
participants were fed the stools of infected persons. Later, subjects received injections
of more-purified virus preparations.

Researchers defended the deliberate injection of these children by noting that the
majority would acquire the disease anyway while at Willowbrook, adding that perhaps it
would be better for them to be infected under controlled research conditions.

During the course of these studies, Willowbrook closed its doors to new inmates,
claiming overcrowded conditions. However, the hepatitis program was able to continue
to admit new patients because it occupied its own space at the institution.

Thus, in some cases, parents found they were unable to admit their children to
Willowbrook unless they agreed to their participation in the studies.

23.1 Foundations of Research Ethics

® Nuremburg Code (1947): mandated voluntary consent for experimental
studies of humans.

e Declaration of Helsinki (1964): written by the World Medical Association
to provide guidelines for physicians conducting clinical trials, and outline the
principles of recruiting and involvement humans in researches that require
interventions.

e Belmont Report (1979): published by the U.S. National Commission for
the Protection of Human Subjects of Biomedical and Behavioral Research
to define key research principles and is a foundational document for the
current U.S. federal policy for protecting human research participants (the
Common Rule).

** All patient protection regulations, such as the Health Insurance Portability and
Accountability Act (HIPAA) Privacy Rule in the United States, must be strictly adhered to for
observational as well as experimental studies.




23.2 Respect, Beneficence, and Justice

> Respect for persons is a broad concept that emphasizes informed consent,
voluntariness, and autonomy (only an individual is authorized to decide whether

to volunteer to participate in a research study).

» Beneficence means that the study should do good; nonmaleficence means
that should do no harm.

> Distributive justice seeks to ensure that the benefits and burdens of
research are equitable.

+*» Questions that can be asked for community-based projects to complement key
questions associated with individual-focused projects:

FIGURE 17-2 Sample Ethical Considerations for Individual- and Community-Based Research Projects

| Individual Participants | Community Participants
Respect = What steps have been taken to protect = What steps have been
individual rights? taken to ensure that a
= Has the risk of coercion in recruitment community’s values are
been considered and minimized? respected?
= Is the informed consent process more u Are appr9priate
than just signing a piece of paper? community-based )
= Do participants in sensitive studies have research methods being
privacy? Will their participation be kept used?
secret? = Have community

representatives and a
local oversight committee
been consulted about the

= Will data shared with the researchers be
kept confidential? Will files be protected
and not shared unless individually

identifiable information is removed? project?

Beneficence = How will individuals benefit from = How will a participating
participation? Free services, supplies, or community benefit from
medicines? Free health education? Gifts the research project?

or money? Contribution to knowledge?

Nonmaleficence 4 What steps have been taken to minimize == What steps have been

physical, psychological, financial, social, taken to ensure that a
and other risks to participants? community is not

= Is counseling available for participants in burdened by research
sensitive studies? participation?

= s appropriate reimbursement for travel
costs and other expenses being offered?

Justice = What are the long-term benefits for = What are the long-term
individual participants? For example, will benefits of participation
they gain increased knowledge about to the community?
their health status? = Will the researchers have

= What will happen to participants after the an ongoing relationship
study is completed? Will the results of with the community?

the study be shared with them?




+* Questions that researchers should ask and answer about their own protocols prior to
formal review by an ethics committee:

« Why is the proposed project important?
» How will individuals and/or communities benefit from
this study?

Compensation « Will individuals or communities that participate in the study

be offered any form of inducement, reimbursement, or com-

pensation? If so, what will be offered, and is it appropriate?

Is the offer so high that it could be seen as coercive or so

low that the study could be seen as exploitative?

Are the risks of participation minimal?

How will study-related injuries be handled?

Are the risks and benefits balanced?

How will potential participants be informed about the study?

How will consent to participate be documented?

Will a test of comprehension of the informed consent

statement be required?

* If apphtable, how will consent (and possibly assent) be

acquired for children and other members of potentially

vulnerable populations?

If applicable, will community meetings be held prior to

beginning the study?

Confidentiality « How will the privacy and confidentiality of participants

and their personal information be maintained?

Community  « Why is research in the selected population important?

Is the source population appropriate for the goals of the

research study?

Will the selection process be fair?

 Will the sample size be adequate?

Are potentially vulnerable participants adequately

protected?

* Has the protocol been adapted to address the cultural

expectations of the source population?

If applicable, has the community agreed to participate in

this project?

Who is contributing to the project’s finances and/or logistics?
est inhibit the ability of

DA > S
a !

Consent

Are all members of the research team adequately

trained to conduxct ethical research?

« What steps will be taken during data collection and
analysis to ensure that the protocol and all ethical
standards are adhered to by all members of the

research team?

Committees « Which research ethics committee(s) needs to review
the project?
« If applicable, what community organizations have been
consulted about the proposed project?

Collaborators




23.3 Incentives (% ) and Coercion (-'5))

The desire to thank participants must be balanced with the need for

participation in any research project to be voluntary (i.e., it is not permissible
to exploit people's need for money, but you can give them a little money as a gift;
specially if they need transportation or something...

Researchers have to be very transparent about what participants will gain
from participation in a research study and what they will not gain.

** Coercion could include social pressure or requests from authority figures that make it
difficult for an individual not to agree to enroll in a study.

23.4 Informed Consent Statements

R/
0’0

0

Informed Consent
Statements provide
essential information
about research projects
to potential research
participants so that
they can make a
thoughtful decision
about whether to enroll
in a study.

The statement must
use clear, simple
language that the
reader understands.

Content Area

Research

Purpose

Participants

Procedures

Benehts

Risks

Confidentiality

Voluntariness

Contact information
Signature

A definition of “research” and a statement that
the study involves research

An explanation of the purpose and aims of the
research process (except in the rare situations in
which that interferes with the research goals)

A description of how and why certain individuals
or communities were invited to participate in

the research project and an estimate of the total
number of individuals who will be recruited

A description of the study procedures (including
any physical exams, collection of biological
specimens, randomization or blinding processes,
interventions, or other procedures that are part of
the study protocol) and the expected duration

of the individual participant’s involvement in the
study

A description of benefits to participants and/or
to society, including a clear explanation of the
compensation to be offered or a clear statement
that the participant will receive no direct benefits
A description of the possible risks, discomforts,
and costs associated with participation, a statement
that involvement in the project may involve
unforeseeable risks, and a description of how
study-related injuries will be handled

A description of the steps that will be taken to
maintain confidentiality

A statement that participation is voluntary and
that the participant may withdraw from the study
at any time with no penalty, along with a
description for the process of withdrawing

from the study

Contact information for the researchers

Space for the participant’s signature

——
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23.5 Informed Consent Process
Informed consent is intended to be a process, not merely a piece of paper.

Acquiring a signature is not the end of the process; the lines of communication between
researchers and participants must remain open during and even after the data

collection process; because for any time the participants may decide not to continue and
withdraw from the study!

23.6 Informed Consent Documentation

For most research studies, the expectation is that each study participant will
sign a printed copy of the informed consent statement.

In a limited number of observational studies (i.e., studies without interventions like
cross-sectional studies), the full process of acquiring and documenting individual
informed consent may not be required.

» A consent process that does not require a signature may be granted when:

e The responses cannot be linked to individuals.

e The survey instrument does not ask sensitive questions.

e The researchers will not physically examine individuals or collect biological specimens.

e The questionnaire is so short that describing the study would take longer than
completing the questionnaire form.

e There are no foreseeable risks to participants.

23.7 Confidentiality and Privacy

¢ Privacy: is the assurance that individuals get to choose what information
they reveal about themselves.

+» Confidentiality: is the protection of personal information provided to
researchers.




23.8 Sensitive Issues

Researchers asking questions about sensitive issues must decide ahead of time
how to handle disclosures (such as disclosures of participation of illegal

activities; drug or alcohol abuse, and sexual practices).

The research team can apply for a certificate of confidentiality that protects the
identity of participants from being subject to court orders and other legal
demands for information.

23.9 Cultural Considerations

A research protocol must be appropriate to the culture or cultures of the
expected study participants.

It may be helpful to have a local advisory board facilitate communication
between the community and the research team.

23.10 Vulnerable populations

Children and some adults with cognitive impairments may not be considered
competent to make an informed decision.

Whenever possible, in addition to having the legal representative’s consent,
potential participants should assent to their own participation.

23.11 Ethics training and Certification

Research ethics committees usually require everyone who will be in direct
contact with research participants and/or their personal data to complete
formal research ethics training.

Responsible Conduct of Research (RCR) training programs may also spell out
expectations and procedures for disclosing conflicts of interest, avoiding
research misconduct, and exhibiting professionalism as researchers.
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Chapter 2{ Ethical Review and Approval

24.1 Ethics Committee Responsibilities

** IRB is a group responsible for protecting people who participate in research studies.

X/

s The three primary goals of Research Ethics Committees (RECs) often
called Institutional Review Boards (IRBs), are to:

1) Protect the “human subjects” who will participate in research.

2) Protect researchers by preventing them from engaging in activities
that could cause harm.

3) Legally protect the researcher’s institution from the liability that
could occur as a result of research activities.

*  The major functions of ethics review boards are to:

= Review and revised research protocols.

= Approve or disapprove those protocols.

* Ensure that informed consent is documented (if required).
= Conduct continuing review of long-term research projects.

D)

** An Institutional Animal Care and Use Committee (IACUC) oversees research with animals and operates
separately from an IRB

24.2 Ethics Committee Composition

Research ethics committees are usually composed of at least five members,
preferably from diverse backgrounds, including both scientists and nonscientists
(e.g., clergy/sheikh and lawyers).

10
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24.3 Application Materials

Some research ethics committees ask applicants to provide a narrative research
statement that addresses a list of possible ethical concerns; others require the
completion of dozens of pages of forms.

FIGURE 18-1 Examples of Information Requested and Examined by Ethics Review Committees

Category Considerations

Participants = What is the anticipated composition and size of the study population?

= |s the source population appropriate for the study question?

= How will participants be recruited? Does the recruitment method raise any
concerns about coercion?

= What are the inclusion and exclusion criteria? Will the exclusion criteria
screen out participants with a higher-than-typical risk of harm? Will the
criteria generate a study population that is reasonably representative of
the source population? (For example, if the study question applies to all
adults, are there any restrictions on participation by reproductive-age
women that are not directly related to safety?)

= If applicable, are potentially vulnerable subjects protected?

Risks and = Why is the study important and necessary? How will the proposed study
benefits benefit participants and/or their communities?
= How will data be collected? Will existing data, documents, records, or
specimens be used? Will individuals or groups be examined using surveys,
interviews, focus groups, or other methods? Will interviews be audio- or
video-recorded? Will noninvasive clinical measures be used? Will
participants be asked to engage in exercise or tests of endurance, strength,
or flexibility? What machines will be used to collect data, and will collection
involve radiation exposure? Will blood, hair, nail clippings, sweat, saliva,
sputum, skin cells, or other biological specimens be collected
noninvasively? Will drugs or devices be tested?
= What are the potential physical, psychological, financial, or other risks to
participants?
= Are the risks minimal (or at least minimized)?
Are the risks reasonable compared to the anticipated benefits?

Informed

a Does the informed consent statement adhere to institutional guidelines?
consent = How will informed consent be sought?
= How will informed consent be documented?
= Is any modification to the usual methods of documenting informed consent
being requested? If so, is the request reasonable? (For example, is a waiver
of a signed consent form being requested because the source population
has a low literacy rate? Or is a request being made to have no
documentation of consent because the existence of a form linking an
individual to the study could harm the participant?)
Privacy and = How will privacy and confidentiality be maintained?

confidentiality | _ \what are the plans for the protection of computerized and

noncomputerized data?

Safe_ty ) = What constitutes an adverse event? How will such events be handled?
monitoring = Does the informed consent statement clearly state how research

participants can contact the research team and the ethics review board if
they have concemns?

Conflicts of = How is the project being funded?

interest = Do any financial or personal conflicts of interest need to be disclosed to
participants and/or addressed in other ways?

Researcher = Are the investigators prepared to conduct ethical research?

training

Documentation Are copies of all recruitment materials attached?

Are copies of the questionnaire and other assessment tools attached?

Is a copy of the informed consent statement attached?

If applicable, are letters of approval from study sites and collaborating

institutions attached?

If applicable, is a copy of the grant proposal attached?

= Are copies of research ethics training certificates for all members of the
research team attached?




24.4 Review Process _

Once all application materials have been submitted to a research ethics
committee, there are three possible next steps:

1) Exemption from review. Exemption can be granted—but does not have to be granted—
only after the IRB professionals review a protocol and determine that it meets their criteria for
exemption. When a researcher is considering transitioning from a practice-based inquiry (a
clinician examining their patients) to an intentional research project (a clinician reviews patient records so
that they can be presented as a case series at a professional Conference), the IRB should be consulted about
what application materials are required. The decision about whether a practice-based project is
exempt from review is up to the IRB, not the researcher.

** Exemption from review is not allowed for research focused on vulnerable populations.

2) Expedited review: is a determination by an IRB that a proposal requires review but a
review by the full committee is not required. An expedited review may be possible when a
minor change to a previously approved protocol is requested. Sometimes expedited review is
also possible for new studies in which the risk to participants is no greater than what is
encountered in ordinary daily life or, in the case of clinical work, during routine examinations or
procedures.

3) Full review: is a determination by an IRB that the full committee must discuss a study
protocol in order to ensure that the requirements for the protection of human subjects are
met. Full review of a research proposal is usually required when an intervention will be tested
in individuals or a community, data will be collected through interaction with individuals,
identifiable private information will be collected, or other criteria for expedited review are not
met.

** These decisions are made by research ethics committees (not the researchers themselves).

24.5 Review by Multiple Committees

At least three issues must be resolved prior to submission of a research proposal
to multiple committees:

i.e., Some researchers may do research in multiple institutions; so they should meet each
institution requirement.
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4 The application documents that will be required.

4 The wording of the informed consent statement.

v The order of review. Sometimes, all the committees independently review
the proposal at the same time. At other times, the reviews are conducted “domino”

style, with the proposal being independently reviewed and approved by one committee,
then passed to the next committee, and so on.

24.6 Ongoing Review

All ongoing research protocols must be re-reviewed annually (or more often, at

the discretion of the ethics review committee). All adverse events must immediately be
reported to the IRB. Any desired changes to recruiting materials, t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>