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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 

 
 

 

- 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 (   ( Զ نفس الوقت 

 

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. 

  ↳There is a distinction between routine practice activities and health research, sometimes 
URXWLQH�DFWV�LQ�WKH�KRVSLWDO�ORRN�DV�LI�WKH\�DUH�UHVHDUFK�ZKHQ�WKH\·UH 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*  
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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? 

� Outcomes 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. 

 
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. 

Î  <RXU�HQYLURQPHQW��HLWKHU�\RX·UH�D�VWXGHQW�LQ�WKH�FODVVURRP��D�PHPEHU�LQ�WKH�
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: 
↳ 7KLV�SRLQW�LV�DUJXDEOH��DV�WKHUH·V�GLIIHUHQW�ZD\V�RI�UHSRUWLQJ�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... 
↳ (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...) 
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- 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 ² 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 
WKHLU�ILHOG��DQG�WKH\�GHFLGH�ZKLFK�SURMHFW�WKH\·UH�GRLQJ� 
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. 
,W·V�FRPSOHPHQWDU\�WR�EUDLQVWRUPLQJ��WKH\�XVXDOO\�SXW�WKH�FRQFHSW�LQWR�LWV�FRPSRQHQWV�
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 

✦ 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. 

 

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 
¶FKLOGUHQ·�¶$IULFD·�¶PDODULD·�¶PHDVOHV·�¶8JDQGD·�VR�EDVLFDOO\�\RX�ORRN�XS�PXOWLSOH�ZRUGV�UHODWHG�
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 
IURP�WKHP��6RPH�WRSLFV�PD\�EH�HDVLO\�HOLPLQDWHG�EHFDXVH�WKH\�GR�QRW�ILW�WKH�UHVHDUFKHU·V�
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:  

- LQVWHDG�RI�XVLQJ��&9$��\RX·OO�Xse (stroke) 

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

2.4 Exposure, Disease, Population (EDP): 
� 7KH�´('3Vµ�IRUP�WKH�EDVLV�IRU�PDQ\�UHVHDUFK�TXHVWLRQV��´,V�>H[SRVXUH@�

UHODWHG�WR�>GLVHDVH�RXWFRPH@�LQ�>SRSXODWLRQ@"µ 
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 ń 

 

Populations sometimes are referred to a 
group of people who share some biological 
characteristics or other characteristics like 
geographical areas. 
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Exposure/Disease/Population this combination of the three things usually formulates a 
research problem. 

 

 

 

 

 

 

 

2.5 PICOT: 
� ´3,&27µ�LV�RIWHQ�XVHG�IRU�FOLQLFDO�UHVHDUFK 

x Patient/Population 
x Intervention 
x Comparison 
x Outcome �,W·V�VRPHWLPHV�FDOOHG�WKH�GHSHQGHQW�YDULDEOH� 
x Timeframe 

PICOT (by doctor): LW·V�D�IUDPHZRUN�XVHG�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 
LQ�WKH�DUHD�WKDW�\RX·UH�H[SORULQJ� 

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 

WKHUH·V�QR�SHHU�UHYLHZ��7KH\�PDNH�VR�PDQ\�JXLGHOLQHV�DQG�GRFXPHQWV�DQG�ZH�FDQ�UHO\�
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��LW·V�QRW�FODVVLILHG�DV�SHHU-reviewed scientific 
OLWHUDWXUH��DOWKRXJK�LW·V�YHU\�ULFK�LQ�GDWD �LW·V�FDOOHG�RSHQ�UHVRXUFH�. 

-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 

:RUOG·V�&KLOGUHQ� 
� 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. 

x For regional-and country-level populDWLRQ�PHDVXUHV�DQG�FRPSDULVRQV��WKH�:RUOG�%DQN·V�:RUOG�
Development Indicators database provides information about a wide range of topics. 

x Additional statistical estimates can be found in the annexes of the annual reports issued by 
8QLWHG�1DWLRQV�DJHQFLHV��VXFK�DV�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ·V�World Health Statistics, 
81'3·V�+XPDQ�'HYHORSPHQW�5HSRUW, and 81,&()·V�6WDWH�RI�WKH�:RUOG·V�&KLOGUen. 

x 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). 

x The best place to find very specific information about health-related exposures and diseases 
may be in published scientific articles. 
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3.3 Abstract Databases: 
� An abstract is 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. 

$EVWUDFW�LV�YHU\�LPSRUWDQW�LQ�LQGH[LQJ�EHVLGH�WKH�DUWLFOH�WLWOH��EHFDXVH�LW·V�WKH�ILUVW�OLQH�
search area for you as a researcher. 
Explanation: when you put only one keyword to look foU�DOO�WKH�DUWLFOH��\RX·OO�UHWULHYH�D�
large number of articles on a specific topic, but if you limit your search into title & 
DEVWUDFW��\RX·OO�ILQG�NH\ZRUGV�ZKLFK�DUH�LQ�WKDW�SODFH�RQO\��VR�\RX·UH�QDUURZLQJ�GRZQ�
\RXU�VHDUFK��WKHUHIRUH�LW·OO�EH�PRUH�IRFXVHG� 

Î Abstract databases allow researchers to search thousands of abstract for keywords or 
other terms. 

Î A careful and comprehensive search of at least one major abstract database is the most 
important component of a careful literature research. 

 

In Abstract databases you should: 

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

 

Examples of databases that are free to the public: 

x 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) 

x European PubMed Central (PMC) 
x SciELO & LILACS (Central and South America) 
x AJOL (Africa) 

Examples of other (usually subscription) databases: 

x CIHAHL: For other medical fields, but contains some medicine journals 
the criteria IRU�LQGH[LQJ�LV�GLIIHUHQW��LW·V�WHFKQLFDO�UDWKHU�WKDQ�DQ\WKLQJ�HOVH��LW·V�UHODWHG�
to the journal and its topics, editorials and publishers, etc... 

x Embase: A product of Elsevier company 
x MEDLINE: previously called Medicus Index الفھرس الطبي �,W·V�D�SDUW�RI�3XE0HG��LW·V�D�

very famous and old found in 1960)��LW·V�VSRQVRUHG�E\�WKH�8�6��1DWLRQDO�OLEUDU\�RI�
Medicine and features only journals that have applied for inclusion and passed through 
a review process. 

x PsycINFO: 3rd party database, provided by institution that are related to psychology 
and social sciences. So here most journals are about psycho-social health aspects. 
,W·V�VXSSRUWHG�E\�WKH�$PHULFDQ�3K\VLRORJLFDO�$VVRFLDWLRQ��$3$� 

x Web of Science: from the company Thomson Reuters, LW·V�DQ�H[DPSOH�RI�databases that 
are made by a publisher on their own.   
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x 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 GDWDEDVH�IRU�DFFHVV��,W·V�XVXDOO\�SDLG��QRW�
free) 

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

 

:KDW·V�WKH�GLIIHUHQFH�EHWZHHQ�0HGOLQH�DQG�3XE0HG?  

1. 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 

2. 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... 

3. PubMed includes books and short publications that are not classified as books nor 
articles 

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

 

3.� 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 and other search engines 
� PubMed Central and other open access repositories 
� Journal websites (if the article is open access) 
� Library subscription (e-journals) or interlibrary loans when a journal is not 

LQ�D�OLEUDU\·V�FROOHFWLRQ 
� 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.� Critical Reading: 
� Read abstract 
� Look at tables and figures 
� Read or skim read the full article 
� Review article reference list 
 
Î You have to take 2 values into consideration while reading: 
� Internal Validity المصداقᘭة الداخلᘭة  �� : How well was the study designed, 

conducted, interpreted, and reported? 


















































































































Google scholar → a supplement •
search with general search 
engine may be helpful for 
identifying additional relevant 
abstract, related to journals 
not published in English
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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 
DQG�WKH�ZD\�LW·V�FRQGXFWHG�DUH�FRQGXFWHG�DFFRUGLQJ�WR�VFLHQtific merits DQG�LW·V�EHLQJ�
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.  

- ,W·V�PRUH�OLNH�D�FULWLFDO�MXGJHPHQW�WKDW�LV�UHODted 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: 
 ��:KDW�ZDV�WKH�JRDO�RI�WKH�VWXG\"�:HUH�WKH�PHWKRGV�DSSURSULDWH�IRU�WKH�JRDO"�:DV�WKH�PDLQ�
study question answered?  
��:HUH�WKH�PHWKRGV�XVHG�WR�FROOHFW�DQG�DQDO\]H�GDWD�VFLHQWLILFDOO\�YDOLG"�)RU�H[DPSOH��GLG�D�
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?  
��'R�WKH�UHVXOWV�VHHP�UHDVRQDEOH"�:KDW�W\SHV�RI�ELDV�,�WKH�GHVLJQ��FRQGXFW��DQDO\VLV��DQG�
interpretation of the study might have caused some of the results to be inaccurate?  
��$UH�DOO�RI�WKH�VWXG\·V�FRQFOXVLRQV�VXSSRUWHG�E\�WKH�VWXG\·V�UHVXOWV"�,I�a study was attempting 
to answer a question about causality, does the article provide sufficient evidence to support 
that claim? 
 

� External validity (generalizability) المصداقᘭة الخارجᘭة  �� : 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:  
��+RZ�ZHOO�GR�WKH�ILQGLQJV�RI�WKLV�VWXG\�ILW�ZLWK�H[LVWLQJ�NQRZOHGJH�DERXW�WKH�topic? Have 
replication studies in diverse populations supported the generalizability of the findings? 
��)RU�H[SHULPHQWDO�VWXGLHV��KRZ�OLNHO\�LV�LW�WKDW�WKH�REVHUYDWLRQV�IURP�WKH�WULDO�ZRXOG�RFFXU�LQ�
everyday life outside laboratory conditions?  
��7R�ZKDW�RWKHU�SRSXODWLRQV�PLJKW�WKH�UHVXOWV�DSSly? 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: 
� Annotated bibliographies briefly summarize an article or report and how it 

relates to the proposed new project. 
- LW�ZDV�XVHG�PRVWO\�LQ�ROG�GD\V�ZKHQ�ZH�GLGQ·W�KDYH�enough technology to help us to 

RUJDQL]H�RXU�OLWHUDWXUH�ILQGLQJV��LW·V�VWLOO�XVHG�QRZ�DGD\V�EXW�LW·V�HOHFWURQLF� 
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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 
QHZ�UHVHDUFK�SURMHFW��7KH�JRDO�LV�QRW�WR�UHSOLFDWH�D�GRFXPHQW·V�DEVWUDFW� 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.  

 
you can have ideas for new 
studies only by changing one 
element while the rest is the 
VDPH��MXVW�VHH�ZKDW·V�¶QHZ·�LQ�
the figure) 
 
 

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:  

��,V�SOD\LQJ�WDEOH�WHQQLV��D�QHZ�H[SRVXUH��HIIHFWLYH�DW�LPSURYLQJ�PHPRU\�LQ�ROGHU�DGXOWV��WKH�
same outcome and population)?  

��'R�ROGHU�DGXOWV�ZKR�ZDON�VHYHUDO�WLPHV�D�ZHHN��WKH�VDPH�H[SRVXUH�DQG�SRSXODWLRQ��LPSUove 
their balance (a new disease or outcome)?  

��'RHV�ZDONLQJ��WKH�VDPH�H[SRVXUH��LPSURYH�PHPRU\��WKH�VDPH�RXWFRPH��LQ�FKLOGUHQ��D�QHZ�
population)? 
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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 (یعني ممكن تكون الداتا موجودة.. بس انت علیك تجمعھا بالمعاییر والطرق اللي بتناسبك). 
- Secondary study: analyze an existing data, which collected for a previous study. So, 
\RX�GRQ·W�KDYH�D�IOH[LELOLW\��7KHUH�LV�QR�QHHG�WR�ZRUU\�DERXW�HWKLFDO�FRQVLGHUDWLRQV�RI�WKH�
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-DQDO\VLV��LW·V�FRQVLGHUHG�FRPSOHWH�UHVHDUFK��QRW�MXVW�D�UHYLHZ��$QG�LW·V�H[SHQVLYH��VR�
only the companies do it. 

 
 

4.2 Conceptual and Theoretical Frameworks 
 

 
 

  

 

 






















































































































If new data will 
be collected, the 
researcher has 
great freedom in 
selecting study 
topics but may 
struggle to 
recruit adequate 
numbers of 
participants

  the various relation ships that  evaluated during the study
• Additional note → conceptual frame work using boxes and arrows that illustrate

semester's Qualitative Research course).
study, so you will need these frameworks. (This will be explained further in the next 
more clarification: sometimes you may need to use some theories which may help you in your 

(when stimulus is applied, response is expected)).
explain key relationships. (Describe a broader relationship between things  
x A Theoretical Framework: draws on existing models in the literature to  
more specific in defining a relationship).
(Exposure-Disease-Population) that will be evaluated during the study. (Much  
x A Conceptual Framework: illustrates the key relationships between EDPs  
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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 

 
 

4.4 Checklist for Success 

 
        CHAPTER 5: COLLABORATION & MENTORSHIP  

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). 

Breaking down of the main 
SXUSRVH�LQWR�PDQ\�REMHFWLYHV« 

First, identify ONE clear 
overall study goal or study 
question. Then, identify 
three or more specific 
objectives, aims, or 
hypotheses that represent 
steps toward answering the  
main study question. 

Good research projects are 
described by the acronym 
“FINER”: 

Feasible (financial and human 
resources) 

Interesting 

Novel (originality) 

Ethical 

Relevant 
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,W·V�KHOSIXO�WR�DVVHPEOH�D�WHDP�IRU�D�UHVHDUFK�SURMHFW�WKDW�LV� 
Scientifically valid + Ethical & Culturally appropriate + Time & Cost ² 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 indLYLGXDOV�ZKR�GRQ·W�HDUQ�FR-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:  

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

x 6HDUFKLQJ�WKH�SURILOHV�RI�UHVHDUFKHUV�DW�RQH·V�RZQ�LQVWLWXWLRQ�WR�VHH�ZKR�LV�
publishing on relevant topics. 

x E-mailing potential mentors and ask to meet to discuss possible 
collaborations. 

5.3 The Mentor-Mentee Relationship 

 
 
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: 

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

 

 

Before entering a 
mentor-mentee 
relationship 

After a 
mentor-
mentee 
relationship 
is 
established 
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        CHAPTER 6: COAUTHORING  

6.1 Co-authorship 
0RVW�UHVHDUFKHUV�VWDUW�DV�´PLGGOH�DXWKRUVµ�EHIRUH�EHFRPLQJ�D�OHDG��ILUVW��DXWKRU�
for the first time. 
Co-authors should adhere to standards, pay attention to details, ask questions, 
provide YDULDEOH�IHHGEDFN��« 
Decisions about who qualifies for co-authorship should be transparent. 
 

6.2 Authorship Criteria 
ICMJE (International Committee of Medical Journal Editors) 
criteria for authorship in the health sciences: 
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) مكن أحتاج مصاري للبحث فبخلي ناس تساھم بالتمویل  یعني مثلاً أضیف اسم صاحبي معي بالبحث وھو ما ساھم بشي منھ.. أو م
 مقابل ذكر أسمائھم مع الباحثین المساھمین في البحث.. وھذا لا یجوز!

** No ghost authors (persons who have made a substantial contribution to the research or writing of a 
manuscript but are not named as authors).   یعني مثلاً أحذف اسم باحث شارك معنا في بحث لدواء عشان خلافاتھ مع شركة
 معینة ما تأثر عالاعتمادیة أو عالمبیعات.. وھذا لا یجوز!

 

 

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 

All 4 criteria 
must be met 

 










































Decisions about coauthor ship should be made early in the research process
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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.  

 

 

 قال النبي صل االله عليه وسلم: 

الاستغفار أن يقول العبد : اللهم أنت ربي لا إله إلا أنت خلقتني ، وأنا عبدك ، وأنا على عهدك ، ووعدك ما استطعت ،  سيد(   "

 )  "أعوذ بك من شر ما صنعت ، أبوء لك بنعمتك عليَّ ، وأبوء بذنبي ، فاغفر لي فإنه لا يغفر الذنوب إلا أنت
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      Chapter 7: The Health Research Process  
7.1 Types of Study Approaches (Designs): 

 

 
7.2 Primary, Secondary, Tertiary Studies: 

 

 

 

 

 

There are many 
valid study 
approaches (8 
are highlighted 
in your book): 
** The design 
selected must be 
appropriate to 
the study goals. 
 

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 
OHW·V�SXW�WKHP�
together >>> 
 












































































































 
2 

 

7.3 Study Duration: 
Primary studies usually take longer than secondary or tertiary studies. 

 
The more you go in time axis, the more effort, money, and time you need to these designs. And 
ZH�ZLOO�GLVFXVV�HDFK�RI�WKHP�LQ�GHWDLOV�ODWHU« 

 

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. 

 
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... 

 

 












































































































 
3 

      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. 

 

 
8.2 Case Definitions 

 
 

8.3 Special Considerations 
8VH�D�´TXHVWLRQQDLUHµ�(data collection sheet) to extract information from medical 
charts. 
5HPHPEHU�WKDW�PLVVLQJ�LQIRUPDWLRQ�GRHVQ·W�PHDQ�WKDW�D�V\PSWRP�RU�VLJQ�ZDV�
QRW�SUHVHQW��MXVW�WKDW�LW�ZDVQ·W�UHFRUGHG�LQ�WKH�ILOH�(variations among population). 
Ethical approval is acquired, and great care must be taken to protect the 
identities of study subjects. 

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

Case definition: description of the 
case’s characteristics. 

Disadvantage: you can’t 
generalize your findings. 

A clear case definition 
spells out inclusion & 
exclusion criteria. 

ICD (International 
Classification of Diseases) 
codes can be helpful. 

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

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

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

x 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  
9.1 Overview 
Cross-sectional survey = prevalence study. 
Used in collecting data (one point in time), so it � 
incidence (during a particular time period) 
Measures the proportion of a 
population with a particular exposure or 
disease. 
Most popular approaches as they allow for rapid 
collection of new data. (advantage) 
!!�6R��LW·V�FRQVLGHUHG�D�VWXG\�GHVLJQ��DQG�D� data 
collection method. 

 

 

EXTRA (for clarification) 

A useful video 












































































































 
5 

 
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 
WKH�VWXG\
V�VDPSOLQJ�VWUDWHJ\�PXVW�UHFUXLW�D�SRSXODWLRQ�WKDW·V�DV�GLYHUVH�DV�WKH�
town. 
>> So, the participants must be representative in terms of number and characteristics� It will 
EH�GLVFXVVHG�ODWHU« 

 

 

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. 
7KLV�W\SH�RI�VWXG\�GRHVQ·W�WUDFN�WKH�VDPH�LQGLYLGXDOV�IRUZDUG�LQ�WLPH��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 
URXQG�RI�VXUYH\LQJ��EXW�WKHLU�DQVZHUV�WR�WKH�GLIIHUHQW�VXUYH\V�DUHQ·W�OLQNHG��So, it can reveal 
trends in population-level (not individual-level) metrics over time. سᛳقᘌ ع من الدراساتᖔهذا الن ᢝ ᡧᣎعᘌ�

 ᛳشᜓل عام ولᚽ الناس ᢝ
ᡧᣚ ات معينة ᢕᣂع أخر من الدراسات سحجم تغᖔحدة، ولو أردنا دراسة شخص واحد لاستخدمنا ن ᣢل شخص ع᛿ ᢝ

ᡧᣚ�
ᣥسᛒ 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. 
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** Remember: causality (ة َّᘭبᙫالس/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 
XVH�FRUUHODWLRQDO�VWDWLVWLFV��FDXVDOLW\�FDQ�EH�HVWDEOLVKHG��DQG�WKLV�ZLOO�EH�GLVFXVVHG�ODWHU�« 

      Lecture 8  
Previously , we discussed the first and  the second types of the study 
designs �WRGD\�ZH�ZLOO�GLVFXVV�WKH�WKLUG�RQH«�� 
3-Case-control study 
 

x 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 

x .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 

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

x 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)  

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

Useful videos:  1 

2 












































































































CHAPTER 10


https://www.youtube.com/watch?v=NE4hZRuiHw4
https://www.youtube.com/watch?v=HYSv4rvUHsA
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Steps to design a case-control study : 

1-Finding cases & controls: 

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

x Find cases through hospitals, specialty clinics, SK\VLFLDQV· offices, public  health  
agencies, disease  registries, and disease  support groups. 

x Use a 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)  

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

 
x 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 is linked to a 
particular case during 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) 

 
Special considerations  

x Avoid  misclassification   bias  with good case & control 
x Be aware of  recall bias, which occurs when cases & controls systematically have different 

memories of the past,(all the data that will be collected depends on the memory of the 
individuals) 
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2-Analysis :Odd ratios(ORs) 

x As we said before, our population will be divided into two major groups(cases and controls)and each 
one 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 : 

 
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 odds among 
control 
 

x 7KH�ILJXUH�EHORZ�FDQ�H[SODLQ�WKH�PHDQLQJ�RI�´RGGVµ�� 
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x  
x  
x  
x  
x  

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

 
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.) 
 

 
x Note : the following explanation is from the book, Dr. Jafar didn`t explain it ѮѯѰѱ 

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












































































































 
10 

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

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

 
x We are not required to calculate Chi-square or p-value 

 
 Matched case-control studies : 


It is a special type of case-control studies ,here we match -as much as we can ² 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 

x In concordant pairs :the case and  control have the same exposure history 
x In discordant pairs :the case and control have different exposure history 

**NOTE: here we have more accurate and reliable results. 
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      CHAPTER 11: COHORT STUDIES 
 11.1 Overview: 

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

x Cohort : is a group of similar people followed through time together 
x Cohort studies are observational (not experimental) studies with at least two 

measurement times: a baseline and a follow-up examination 
x Cohort studies quantify the rate of incidence (new) disease 
x One of the most famous cohort studies is Framingham study 

 
 
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  

Useful videos:  1                 2 










































































































https://www.youtube.com/watch?v=FRasHsoORj0
https://www.youtube.com/watch?v=MfT-PZgfiXc
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3-Longtudinal cohort study :recruits a representative sample of population and 
follows people forward in time(multiple exposures and multiple diseases ) 

 
x There isn·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. 
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*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 
 

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

 
*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 WKH�´'URS-RXWµ�PD\�RFFXU�DW�DQ\�WLPH� 
*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 . 
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11.3 Special Considerations: 
x Retrospective studies requires a source of valid data about past exposure 

status 
x 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): 

 

 
*I.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 ,,,,, 
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**RR=Incidence rate among exposed 
           Incidence rate among unexposed 
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x incidence rate ratio (RR): 
=1    The incidence rate was the same in 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 in exposed than  unexposed ,indicating that 
the exposure was protective 

 
*We can calculate RR on its confidence interval (as same as OR from 
the previous lecture ) 
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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  

 
 

**To conclude : below, a picture shows the difference between case-control studies 
and cohort studies (Retrospective &Prospective), it isn`t from the slides : 

 
 

 الشافعي لا أعلم علمًا بعد الحلال والحرام أنبل من الطب إلا أن أهل الكتاب قد غلبونا عليه". الإمام  "

  اقرأ لترتقيَ بأمّتك 

A useful video to 
compare between 

case-control 
&cohort studies 










































































































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: 
 

Experimental studies (intervention studies): 
x Assign participants to receive a particular exposure 
x Experimental studies like Randomized controlled trials (RCTs) are the gold 

standard for assessing causality 
x 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.  

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

 

 

 A useful video�












































































































 
2 

 

12.2 Describing the intervention: 
x What will the intervention be ? 
x What are the eligibility criteria for participants ? 
x Where and how will participants receive the intervention? 
x When, how often ,and for what duration will participants receive the 

intervention ? 

 
12.3 Defining Outcomes: 
 

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

x Researchers must carefully define what constitutes a favorable outcome for an 
individual participant and for the experimental study as a whole  
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12.4 Selecting Controls: 
 
x Placebo: an inactive comparison that is similar to the therapy being test 
x Some studies may compare the new therapy to some existing standard of 

care(. we can call it metaphorically a placebo) 
x Various combinations of doses and durations of an intervention can be 

compared using a factorial design 
x Participants may serve as there own controls in a crossover design 

 

 
 

 اللهم إنك عفو تحب العفو فاعف عنا

 
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 ) 
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**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): 
**Is 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. 

x 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. 

x Blinding is intended to minimize information bias….. (bias) in an epidemiological study that arises due to 
systematic measurement error. 

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

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

x It also keeps assessors from intentionally or unconsciously recording more favorable results for participants in the 
active intervention group. 

x 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. 

x 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. 

x 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. 

 

 












































































































 
6 

 
x 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 
quasi-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 : 

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

x 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. 

x 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. 

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

x 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 
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x 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.. 

 

 
 

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, 

 
x 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. 

x 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. 

 
x 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 
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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. 

 
x Efficiency is an evaluation of the cost-effectiveness of an intervention that is based on both its effectiveness 

and resource considerations. 
 

x 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. 

 
12.9 Screening and Diagnostic Test: 

            

x A good 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. 

2-The specificity, or true negative rate, is 
the proportion of people who do not have 
the disease who test negative with the new 
test. 

3-The positive predictive value (PPV) is the 
proportion of people who test positive with 
the new test who actually have the disease 
(according to the reference standard). 

4-The negative predictive value (NPV) is 
the proportion of people who test negative 
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 

A useful video 












































































































 
9 

.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 

 

*Chapter 13 is NOT included in the course  

      Chapter 14: Correlational Studies  
14.1 Overview: 

 
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. 

 

  Useful videos :  1 

2 
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14.2 Aggregate Data: 

 

 
 

14.3 Correlation: 

 

*the type of  equation we use to represent the correlation 
depends on the level of the measurements of the variables 
(continuous, categorical ….) 

* r 2 represent the significance  

 
 
 
 

14.4 Age adjustment: 
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 كان ابن مسعود (رضي االله عنه) يقول:  

 )ولا في عمل دنيا (إني لأكره أن أرى الرجل فارغًا، لا في عمل آخرة
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22.2 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. 

 

22.3 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. 

 

22.4 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. 

 

22.5 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. 

➔ 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. 
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Chapter 15 : Research Protocols 

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).  

 

 

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 timely completion . 

Some flexibility is required (because predicting how long some steps will take can be difficult).  
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  Chapter 23: 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: 

 

 

 

 
































































































17



 

 4 

 

 

23.1 Foundations of Research Ethics 

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

• 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. 

• 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. 
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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: 
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❖ Questions that researchers should ask and answer about their own protocols prior to 
formal review by an ethics committee: 
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23.3 Incentives (حوافز) and Coercion (إكراه) 

▪ 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 

❖ 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. 
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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: 
• The responses cannot be linked to individuals. 
• The survey instrument does not ask sensitive questions. 
• The researchers will not physically examine individuals or collect biological specimens. 
• The questionnaire is so short that describing the study would take longer than 

completing the questionnaire form. 
• 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. 
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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 24: Ethical Review and Approval  

24.1 Ethics Committee Responsibilities 
** IRB is a group responsible for protecting people who participate in research studies. 

❖ 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. 

 
** 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). 
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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. 
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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. 

Important! 
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✓ The application documents that will be required. 
✓ The wording of the informed consent statement. 
✓ 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, the informed consent statement, the 
questionnaire, or other study documents must receive approval prior to being implemented. At the end 
of a study, most committees require a final report to be submitted that at minimum states the number 
of participants, affirms that no adverse events occurred, and declares that the project is concluded. 

 

24.7 Conflicts of Interest 
When a financial or other relationship (personal relationships, board membership, or others) 
could bias the design, conduct, or reporting of the study, the potential Conflict of Interest 
(COI) must be disclosed. 

The disclosure of a potential COI is not an admission of bias, but it is an important assurance 
of transparency. 

 

24.8 Is Ethics Review Required? 
Institutional approval provides a degree of legal protection to the researcher, and many 
research sponsors will not release grant or contract funds until a research plan has been 
approved by a research ethics committee. 

** The decision to exempt a project from review can be made only by the relevant ethics 
committees. 

** Research protocols cannot be retroactively approved, so researchers must take the time to 
undergo a formal review prior to collecting any data or analyzing any data files. 
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Æ Target population: the population to which the results of the study are intended to apply ( for 
generalisation).    

Æ Source of population (sampling frame): a list of particular people from whom a sample 
population can be drawn.   

Æ Sample population: the members of the source population who are invited to participate in the 
study.  

Ideally, probability based sampling is used to ensure that the sample population is representative 
of the source population.  

Examples of types of probability sampling: 

 

9 Non-probability-based convenience Population:                                                                                                     
Selected based on ease of access, non-representative, which leads to non-random 
sampling bias. Participants characteristics should be compared with the broader 
community intended to represent, to avoid ascertainment bias (non-representative 
convenience population). 
 

16.4 Study Populations  

people who actually participate in the study. 

Three things we should know:  

x Few studies achieve a 100% participation rate among those who are invited to participate, 
but researches should  aim for a high participation rate.  

x Response rate: the percentage of people who participate in the research.  

x Low response rate: rate leads to non-response bias. 
 

 

16.5 Populations of cross-sectional Surveys 

Avoid convenience samples that are not representative because they can't be generalized on 
the population, as the results are often used to make policy decisions. 
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16.6 Populations for Case-Control Studies  

Find the cases then identify an appropriate source of controls. 

All cases must have the same disease, disability, or other health-related condition.  

*The case definition should specify the inclusion and the exclusion criteria.  
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16.7 Populations for Cohort Studies  

A longitudinal cohort study need a representative population (like a cross sectional study).  

Prospective & retrospective cohort studies start by identifying an appropriate exposed population 
(in the same way that case-control studies start by identifying a source of cases).  

 

16.8 Populations for Experimental Studies 

Be aware of special ethical requirements associated with interventional studies, 1st priority is 
safety. (Not necessary that everyone who is recruited  will continue the study, because sometimes there 
are decisions terminate participation of some participants based on safety issues).  

,VVXHV�LQ�H[SHULPHQWDO�VWXGLHV�GLIIHU��LW·V�DOO�DERXW�PDWWHU�RI�SRZHU�QRW�D matter of representation 
. )KDYLQJ�HQRXJK�QXPEHU�LQ�HDFK�JURXS�WR�WHVW�P\�K\SRWKHVLV�´K\SRWKHVLV�WHVWLQJµ( 

 

Some experimental studies require 
participants to be exposed to risky 
substances or activities. In such studies, 
the risk of harm can be reduced by 
selecting an appropriate source population 
and defining strong inclusion and exclusion 
criteria. For example:

▪

studies that involve exercise must target 
potential participants likely to be healthy 
enough to engage in physical activity. 

▪

Studies of new drugs for advanced 
forms of cancer are often open only to 
extremely ill patients for whom standard 
therapies have not been effective. 












































































































 
6 

16.9 Vulnerable Populations (when we select our participants for our research) 
x Vulnerable population in health research include Young children, people in prisons and 

people with limited ability to make an informed autonomous decision about participation 
(need special procedure to participate).  

x These populations VKRXOG�QRW�EH�VHOHFWHG�IRU�VWXGLHV� WKDW�GRQ·W� UHTXLUH�WKHLU�SDUWLFLSDWLRQ�
and even when they are involved, pay attention to ethics of research with vulnerable groups. 
 

16.10 Community Involvement  

Community involvement: 

x Improves response rate. 
x Improves cultural competence of the research team. 
x Ensures that outcomes are valuable to the community. 

Community ² based participatory research (CBPR): is based on partnerships in which community 
members identify research priorities and are involved in every stage of the research process. 

*Used a lot in health research.  

 

Chapter 17 : Sample Size Estimation  
17.1 Importance of sample Size 

x Based on estimation. 
x Recruiting too many participants wastes resources. 
x Recruiting too few participants makes the study invalid (so there is a minimal number of 

participants based on the research question and design and how you are going to answer 
such question based on statistical analysis). 

If you can answer your research questions with 100 participants then why you go to 500? The goal 
is to recruit just the right number of participants, not too many and not too few.   

 

17.2 Sample Size & Certainty Levels  

x Larger sample size produces narrower confidence intervals (an estimate of how close to the 
population value a sample of a particular size is expected to be) for statistical measures. 

x Larger sample sizes yield more statistically significant results. 

     

 

 

When n=3 confidence intervals 2,5,7 
When n=8 confidence intervals 1,2 

If you include all the population in the analysis there will be 
no need for confidence intervals. You have the react value 

 This line represent 95% 
confidence  interval samples 
that were taken and closer 
to population mean .   

,W·V�LPSRUWDQW�WR�KDYH�
reading btw the mean of 
your Variables in population 
as close as possible to mean 
of origin population 

r

the mean of my sampled population
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17.3 Sample Size Estimation  

x Sample size calculators (estimators) estimate the number of participants necessary for a 
study based on guesses about the likely results of the study.  

x When the level of certainty about inputs is low, it's better to err on the side of a larger sample 
size((waste more money much better than losing the study validity���WKDW·V�ZK\�DIWHU�WKH�FDOFXODWLRQ�
we always add a little more to avoid drop outs.) 

 

17.4 Power Estimation  

x Type 1 ERROR(α): the study says there is a significant difference but it GRHVQ·W�H[LVW�LQ�DFWXDO�
population. Usually =5% and corresponds to 95 CI (some studies make it 1% with larger 
sample size) and is written as P-value of p =.05. (In significant studies P- Value should be < 
than .05) 

x Type 2 ERROR�ǃ���WKHUH�LV�D�GLIIHUHQFH�LQ�DFWXDO�SRSXODWLRQ��EXW�WKH�VWXG\�VD\V� there is no 
difference. 20% is acceptable level (power=1-ǃ� ���� 

 Power is the ability of a statistical test to detect significant differences between subgroups of a 
population when differences�really do exist.  

 Studies with more participants have more power.  

 

17.5 Refining the Study Approach  

 Recruit larger sample size than the estimated. 
 The approach must be adjusted (increase source 

population) if the number of likely participants is  
much lower than the estimated number of people  
required for adequate power. 

The effect size: the difference between the exposed versus not exposed or 2 groups (how much are the effects of the 
variables that we are studying on the percentages of the attributes that we are detecting on the outcomes).  

Power should be >80% 

 

 .يزوجلا نبا )فيلكتلا م1ظ نهُي رج*ا رجف حمّلت(
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      Chapter 18: Questionnaire development  

18.1 Questionnaire Design Overview: 

Questionnaire (or survey instrument): is a series of questions used as a tool for 
systematically gathering data from study participants. 

▪ A good questionnaire is carefully crafted for a specific purpose 
▪ Most research studies must design new data collection instruments, but for some research topics, validated 

question banks are available and questions can be selected from them. 

 

 

 

18.2  Questionnaire Content: 
▪ Start by compiling a list of the topics the survey instrument must cover. (These usually 

come from your main consent) 
➔ For example: if you are collecting data about prevalence of smoking among students, you think of the 

question that makes relationships with this phenomenon that you’re interesting in. (is age important for 
you? Is the income of the family important? Is the living place important? Is educational level 
important? Etc...) 

➔ A source for these types of questions (your content) usually comes from the literature and based on the 
topic of your research. 
▪ Include questions that confirm eligibility to participate. 

➔ You should be asking questions that confirm that such participant is eligible to be included or not. 

For example: if you’re aged less than 17, please DON’T answer this questionnaire. 

❖ The first set of questionnaire items typically enables the researcher to confirm that participants meet 
the eligibility criteria for the study. For example, if only currently registered students are eligible to 
participate in a university-based cross-sectional survey, one of the first questions should be about school 
enrolment status. Participants who report that they are not students must be excluded from analysis 
based on that answer 

 

These are the major questions that usually could be asked in a questionnaire: 

 
 

Systems thinking: is the process of identifying the underlying causes of complex problems so that 
sustainable solutions can be developed and implemented. 
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➔ May include potential cofounders: factors that might influence the relationships between key exposures and 
outcomes. Ex: smokers consume more alcohol so higher liver disease rate, so if you're studying the relation 
between smoking and liver disease alcohol is a cofounder variable. 

 

18.3  Types of questions: 
-  Closed ended questions (close-ended questions) allow a limited number of possible answers: 

▪ Date/time 
▪ Numeric 
▪ Categorical: ordinal (ranked) or nominal (unordered) 

▪  Open-ended, or free-response: questions allow participants to explain their answers at length. 
❖ Most questionnaires questions are usually closed-ended. 
❖ Closed-ended questions are usually easier to 

statistically analyse than open-ended questions. 

Examples of types of questions → 

  Yes or no questions are called dichotomous or binary. 

  Nominal (unordered) questions there is no order in the 
answers, For example: what’s your type of film? Whatever 
you answer, action, comedy, or documentary, it’s still a 
preference and there is no advantage of selecting any over 
the other. 

  Example on ranked questions: educational level. 

What’s your highest educational level?  

Less than high school -> 1 (we give them one point) 

High school -> 2 

College without degree -> 3 

College -> 4 

Postgraduate -> 5 

So, now there’s ranking. 

  In paired questions, you give them a choice of two, 
and you give them an alternative as well. 

  

18.4  Anonymity: 
▪ When anonymity is important, avoid asking questions that could allow the 

participant's identity to be determined based on his response. 
▪ For many types of studies, there is no need to collect names, contact information, or 

other identifiable information. 
➔ You should not include any question that could lead to the breakdown of the ID of the 

participants. 
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18.5  Types of responses: 
▪ Provide clear instructions about the acceptable types of answers for each question. 
▪ Add response for "not applicable" when relevant. 

 
➔ This scale is called (Likert scale) which presents ordered responses to a questionnaire item that asks 

participants to rank preferences numerically, such as by using a scale for which 1 indicates strong 
disagreement and 5 indicates strong agreement. 

➔ There’s five points possibility, when do we give 1, 2, 3, 4 or 5? It depends... 
▪ Some scales the higher the number the better the answer,  
▪ Some scales the lower the number the better the answer,  
▪ like this question: did you feel tired during the last week? Never here is better than always, those 

are called negative questions, and need to be recoded when we deal with the data that we’re 
collecting. 

18.6  Wording of questions: 
▪ Check each question and all the response items for clarity. 
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18.7  Order for questions: 
▪ Start with easy questions before moving to more difficult or sensitive questions. 
▪ Avoid habituation: once responders have given the same answer to so many questions (agree, 

agree and agree) that they continue to reply with the same response (to avoid mix up questions). 

 

18.8  Layout and formatting: 
▪ Provide instructions 
▪ Use readable and large fonts and include adequate white space. 

➔ A filter question or contingency question is one that determines whether the respondent is eligible to 
answer a subsequent question or set of questions. For example, participants who indicate that they 
have never used tobacco products can be prompted to skip a series of questions about smoking habits. 
For paper-based forms, instructions for skips must be carefully described in words. 

 

18.9  Reliability & validity:  مهم 
▪ Reliability/precision  ثبات الأداة : consistent answers are given to similar questions. 

➔ Look for internal consistency (Cronbach’s alpha, KR-20) and test-retest reliability. 
➔ Reliable means consistent, to what extent is it precise. 
➔ Consistency means if you administer this questionnaire to the same individual more than one time, it 

will give you similar responses 
❖ One aspect of reliability is internal consistency, which is present when the items in a survey instrument measure 

various aspects of the same concept. Some survey instruments ask the same question several different ways, or 
ask a series of similar questions, in order to confirm the stability of participants’ responses.  

❖ For example, a questionnaire might include two questions that are opposites of one another, like “I enjoy 
eating most fruits” and “In general, I do not like to eat fruit.” The expectation is that all respondents who say the 
first item is true will say that the second item is false, and vice versa. If a very high proportion of respondents’ 
answers meet this expectation, then that is evidence that the responses are reliable. 

❖ internal consistency can be confirmed with tests of intercorrelation such as Cronbach’s alpha and the KR20. 
❖ Intercorrelation is present when two or more related items in a survey instrument measure various aspects of 

the same concept. 
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❖ Cronbach’s alpha: is a measure of internal consistency that is used with variables that have ordered 
responses. 

❖ The Kuder-Richardson Formula 20 (KR-20): is a measure of internal consistency that is used with binary 
variables 

➔ Both of these statistics are expressed as a number between 0 and 1. Scores near 1 indicate an assessment tool 
with minimal random error and high reliability. Agreement between two or more evaluations is another facet of 
reliability 

 

❖ Test–retest reliability is demonstrated when people who take a baseline assessment and then retake the test 
later have about the same scores each time they are tested. 

❖ Interobserver agreement, or inter-rater agreement describes the degree of concordance among 
independent raters assessing the same study participants. 

❖ The kappa statistic, also called Cohen’s kappa and represented with the Greek letter κ, determines whether two 
assessors who evaluated the same study participants agreed more often than is expected by chance. a valid 
study will have a value of kappa that is close to 1. 

 
 

 
 

▪ Validity/accuracy صدق الأداة   : the response or measurements are correct 

Types of validities:  

▪ Content (logical) validity: is present when subject-matter experts agree that the questionnaire 
       captures the most relevant details about the study domain. Usually reviewed by an expert panel. 
▪ Face validity: is present when content experts and users agree that a survey instrument will be easy 

for study participants to understand and correctly complete. 
▪ Construct validity: the test measures the theoretical construct it intended to assess. 
▪ Convergent validity: is present when two items that the underlying theory says should be related 

are shown to be correlated 
▪ Discriminant validity: is present when two items that the construct says should not be related are 

shown not to be associated 
▪ Criterion (concrete) validity: uses an established test or outcome as a standard (or criterion) for 

confirming the utility of a new test that examines a similar theoretical construct 
Example on criterion validity: a new test of intelligence can be validated against standard IQ tests 

“Several approaches are used to evaluate the accuracy of assessment tools that rely on self-reporting, such as psychometric tests 
and surveys about attitudes and perceptions. These tools are often considered to be proxy measures for an underlying theoretical 
construct that cannot be directly measured. For example, happiness and intelligence cannot be directly measured with physical 
or chemical tests, but survey instruments can be designed to measure them indirectly. Some researchers use the word concept to 
describe a theory informed by observations and use the term construct to describe a theory informed from more complex 
abstractions. For example, there is no particular threshold at which an object becomes “heavy” or a person becomes “rich,” 
because those definitions will vary for different individuals, but measurements of weight and income can guide the evaluation of 
these concepts. In contrast, notions about constructs like “trust” and “leadership” are more difficult to quantify. Other researchers 
consider a concept to be a general abstraction and a construct to be a multidimensional concept that has been carefully defined 

and crafted for research purposes. In practice, the terms “concept” and “construct” are often used interchangeably” 
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▪ Concurrent validity: is evaluated when participants in a pilot study complete both the existing and 
new tests and the correlation between the test results is calculated. A strong correlation between 
the tests is evidence that the new test is valid 

▪ Predictive validity: is appraised when the new test is correlated with subsequent measures of 
performance in related domains 

▪ Factor analysis: uses measured variables to model a latent variable that represents a construct that cannot 
be directly measured with one question but appears to have a causal relationship with a set of measured 
variables. 

 

 

 
 
 

 

 

18.10 Commercial research tools: 

▪ Already-validated surveys instruments may be useful for incorporation into a new study. 
▪ These may need to be purchased. 

➔ The scale should be reliable, consistent, and accurate. 

 

 

 

 

“Some statistical methods can provide information about which items in an assessment tool might be 
redundant or unnecessary and therefore can be removed without compromising the validity of the survey 
instrument. For example, principal component analysis (PCA) creates one or more index variables (called 
components) from a larger set of measured variables. The index variable is generated from the linear 
combination of measured variables, so it is a weighted average of the contributing variables. The PCA 
process determines the optimal number of components, the best measured variables to combine, and the 
best weights to use for the calculation” 

several widely used and validated tests are available to researchers, such as: 

- The Beck Depression Inventory and the General Health Questionnaire (GHQ), which assesses 
psychological status. 

- The Mini-Mental State Examination (MMSE), which evaluates cognitive function. 
- The SF-36 and SF-12, which both measure health-related quality of life, a multidimensional 

construct that captures an individual’s perceived physical, mental, emotional, and social well-being 
and the perceived impact of health status on the quality of daily life. 
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18.11 Translation: 

Translation of the survey instrument into one or more additional languages may be necessary if the source 
population contains speakers of more than one language. Researchers using multiple languages must be 
certain that the translated version expresses the same meaning as the original survey. Accuracy may 
require the rephrasing of whole sentences, not just direct word-for-word translations. 

There are two ways to ensure that the correct meaning is being conveyed: 

1. Back translation (double translation): in which one person translates the questionnaire from the 
original language to a new language and then a second person translates the survey instrument 
in the new language back into the original language. ensures that the meanings of the original 
survey are maintained in the translated version.  

2. A second approach is to have two translators independently translate the survey instrument from 
the original to the new language. The two translations are compared, and a consensus process is 
used to decide which words and phrases best convey the precise meaning and complexity of the 
original questionnaire. 

 

18.12 Pilot testing: 
 

- A pilot test (or pretest): is a small-scale preliminary study conducted to evaluate the feasibility of a full-
scale research project. 
➔ allows the researcher to correct problems with the survey instrument prior to data collection from 

participants. 

A pilot test of a questionnaire is helpful for checking, among other issues: 

1. The wording and clarity of the questions 
2. The order of the questions 
3. The ability and willingness of participants to answer the questions  
4. The responses given, and whether the responses match the intended 
5. The amount of time it takes to complete the survey 

The researcher should ask several volunteers to help with the pilot test. These volunteers should be from 
the target population and meet the eligibility criteria for the study (in terms of age, exposure and disease 
status, and other key factors), but they should not be members of the sample population 

      Chapter 19: Surveys and Interviews  

19.1 Interviews versus Self-Administered Surveys: 

Interviews are very popular and valid method of data collection, and they could be used by researcher to 
improve response rate and improve accuracy of data. 

Most primary studies collect data from individual participants using an interview method or self-
administered questionnaire. Self-reported surveys are usually the least costly and least time-consuming way to 
gather information. However, interviews may allow for more detailed information to be gathered and can be 
accompanied by laboratory and other tests. 
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❖ The first decision to make about collection of quantitative data is whether to have a member of the 
research team interview participants or to have participants record their own answers. 

❖ Interviews may promote accuracy and completeness buy may be expensive because of personnel costs. 
❖ Self-administered surveys may yield a higher sample size, be more cost-effective, and be preferable for 

sensitive questions. 

 

An Interview: is the process of a researcher verbally asking a participant questions and recording that 
person’s responses 

A self-administered survey: uses a questionnaire form that participants complete by themselves, using either a 
paper-and-pencil version or an online version of the survey instrument 

Interview Self-administered surveys 

Advantages:  
❖ trained interviewers ensure the accuracy and 

completeness of each questionnaire while 
recording the responses.  
 

Disadvantage:  
❖  may be expensive because of personnel 

costs 

Advantages:  
❖ allows for the cost-effective collection of data 

from a large number of participants.  
❖ May be the best way to get honest answers 

to sensitive questions (like questions about 
mental or sexual health).  

❖ Can be completed at specific study site, such 
as a workplace or school or hospital, or they 
can be delivered by mail or the internet. 

 

 

19.2 Recruiting Methods: 

- The goal is to maximize the participation rate among sampled individuals. 
- The recruitment methods are often paired with data collection method (such as using online methods to 

recruit for an Internet-based survey). 
- Provide multiple opportunities to participate, such as follow-up mailing (some participants don’t respond 

from the first time, so you should follow with them). 
- Consider appropriate incentives. (Incentives such as small gifts or the opportunity to be entered into a drawing 

to win a prize) 
- Participation rates will likely be higher if recruits understand the importance and value of the research 

project.  
- several hundred calls made by random-digit dialing—calls to a computer-generated list of unscreened 

telephone numbers—may yield only a few people willing to participate in a study 
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Examples of methods for contacting members of the 
sample population: 

- If the plan is to interview people in person, the best 
recruiting method may be to visit potential recruits at 
work, at school, at home, at a public venue, or at 
another appropriate location. Alternatively, if the 
contact information for sampled individuals is 
available, which would be true if recruiting patients 
from a collaborating clinic or recruiting employees 
from a cooperating corporation, then interviews could 
be set up by sending a letter or an email of invitation 
and then following up with calls to all of the sampled 
individuals 

- If the plan is to interview by telephone, the 
participation rate will be higher if a letter 
invitation is sent first. 

- If the plan is to collect data via the internet, the 
most effective method is contacting potential 
participants via email or website. 

 

19.3 Data Recording Methods: 
A decision must also be made about how responses will be recorded and when they will be entered into a 
computer database. There are two basic options.: 

1. One is to record the responses on paper and to enter or scan them into a computer database later.  
2. The other is to have interviewers or participants enter responses directly into a database. 
❖ Paper-based surveys must later be scanned or typed into computers; this can be expensive and time-

consuming, but they also allow a large number of people to take the survey at one time and place. (Also, 
error increases by this method, like missing data or data entry errors) 

❖ Computer-assisted surveys input survey responses directly 
into a computer and can have built-in checks and “skips”, but 
not all population are comfortable with computers. (This 
method eliminates the need for later data entry, also 
missing of data is very minimal) 

 

 

19.4 Training Interviewers: 
- Uniformity in data collection procedures is important. 
- Interviewers need access to comprehensive handbooks and training sessions when they can practice 

their skills. 
- The interview process should be the same for all participants in a study. Uniformity is easiest to 

accomplish when all interviewers are provided with the tools they need to follow a standardized set 
of procedures. 
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- Interviewer bias is a form of information bias that occurs when interviewers systematically question 
cases and controls or exposed and unexposed members of a study population differently, such as 
probing individuals they believe to have the disease or exposure of interest for more information but 
not doing the same probing for participants they believe to be unexposed controls. 

- interviewer handbook that provides information about the purpose of the study, details about 
interview logistics 

➔ The training and handbook should: 
- Explain the interview process step-by-step  
- Specify exactly how to ask questions and record responses   
- Identify any prompts or follow-up questions that the interviewer must use or is allowed to use 
-  Emphasize any restrictions against asking for clarification about particular items  
- Provide checklists for handling problems that might arise during an interview, such as interruptions 

 

      Chapter 20: Additional Assessments 

20.1 Supplementing Self-Reported Information: 
Self-reports, such as those made during interviews and the completion of questionnaires, are essential data 
sources, but they have significant limitations. Respondents may not tell the truth, either because they do 
not accurately remember the answers or because they want to provide answers that are thought to be 
correct. 

❖  Laboratory tests and other objective measures can be used to supplement and validate self-reported 
data. These types of scientific data are usually collected in person by a member of the research team so 
that the measurements can be collected according to precise protocols 

 

20.2 Anthropometric Measures: 

Anthropometry is the measurement of the human body. 
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- Examples include: height, weight, waist circumference, Hip circumference, Mid-upper-arm 
circumference (MUAC) and skinfold measurement that estimate the body fat percentage. 

- Ensure privacy for participants is being measured. 
- It is often best for two members of the research team to be present when measurements are being 

taken. 
- When a child is being measured, it may be necessary for a parent or guardian to be present with the 

child. 
➔   Standard methods should be used to take all anthropometric measurements. Any tools used for the 

measurements should be carefully calibrated to ensure accuracy and reliability. 
 

20.3 Vital Signs: 
Vital signs: are physiological measurements that provide clinical data about an individual’s essential body 
functions. Most basic vital signs can be quantified accurately after minimal instruction. 

- Examples include: body temperature, blood pressure, pulse (heart rate), and respiratory rate. 
(A thermometer measures body temperature. A manual or electronic sphygmomanometer (a blood pressure cuff) measures systolic and 
diastolic blood pressure. Measuring resting pulse and respiratory rates does not require any instruments other than timekeeping devices) 

- The research protocol should state exactly how each measurement should be taken. 
➔ Standardization increases the precision and validity of the measurements. Additionally, tests of 

inter-rater reliability (discussed later) can be used to confirm that all assessors generate similar or 
identical results when they measure the same person. 

 

20.4 Clinical examination: 

Examples include: 

- Heart sounds  
- Breath sounds and other respiratory functions  
- Bowel sounds and the condition of the abdomen  
- The range of motion (ROM) and the condition of the joints  
- The condition of the skin, hair, and nails  
- The health of the eyes, ears, nose, and mouth  
- Mental status  
- The ability to conduct activities of daily living  
- Other signs of health or disease 
➔ An assessment form can guide the procedures that will be used for all participants. 

Assessment form includes each component of examination, including exact procedures to be used and the specific 
diagnostic criteria for each item on the assessment form, as well as the order in which these elements should be 
examined. Care should be taken to ensure the comfort, privacy, and safety of each person being assessed. 

 

20.5 Tests of Physiological Function: 
 Tests of physiological function can provide helpful data about health status. 
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- Examples include: spirometry for lung function, electrocardiography for heart function, 
electroencephalography for brain function, and audiometry for hearing acuity. 

- Consider the costs of these test 
➔ Because of cost considerations, secondary analyses of existing medical records may be the best option 

for researchers whose study questions require the use of expensive equipment 

 

20.6 Laboratory Analysis of Biological Specimens: 
- Examples include: immunologic, genetic, and other tests for blood, urine, saliva, and other body fluids. 
- Decide ahead of time whether results will be shared with participants. 
➔ Some immunologic, genetic, and other studies require the collection of new body fluids or tissue biopsies, 

either as part of routine clinical practice or specifically for the purposes of the research project. Before new 
specimens are collected, a research ethics committee must verify that the potential physical risks to 
participants caused by the collection of the sample will be minimized. Some studies may be able to make use 
of existing specimen banks. These samples may be fully anonymous, or they may be linked to other information 
about the donor. 

 

20.7  Medical Imaging: 
 

- Medical imaging techniques are sometimes used to visualize parts of the human body. 
- Examples include X-rays, CT scans, MRIs, and ultrasound. 

 

20.8 Tests of Physical Fitness: 
Kinesiology is the study of the mechanics, physiology, and psychology of body movement, function, and 
performance.  

- Examples include test of strength, endurance, and flexibility. 
- Safety must be the top priority. 

Many different tests can be used to measure physical fitness levels:  

- Cardiorespiratory fitness can be assessed using a 1-mile walking test, a  1.5- mile run test, or some other 
test of aerobic fitness.  

- Measures of muscle strength and endurance include timed curl-ups, push-ups, pull-ups, flexed arm 
hangs, bench presses, leg presses, and grip tests (using a handgrip dynamometer).  

- Flexibility can be measured using a sit-and-reach test (often measured with a flexometer) and other 
activities that stretch the lower back, hamstrings, or other muscle groups.  

- Additional tests of fitness may assess agility, balance, coordination, speed, power, and reaction time. 

 

20.9 Environmental Assessment: 
- Environmental risk to human health can be assessed by trained observers with checklists and by 

laboratory tests. 
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➔ This kind of studies require a lot of resources and that’s why they are not commonly performed in our region 
 

20.10  GIS (Geographic Information Systems): 
A geographic information system (GIS): is a computer-based platform for mapping the locations of events, identifying 
spatial clusters, and testing complex spatial associations 
- Use a GPS (globe positioning system) to gather the latitude and longitude for key places, so that they can be 

mapped and incorporated into spatial analysis. 

Example: To study the geographic distribution of coffee-houses that offer waterpipes (shisha) around universities in 
Jordan, this kind of studies offer possible interventions for policy makers to minimize the prevalence of water-pipe 
smoking among students. 

20.11  Inter-Rater Reliability: 
- Use the kappa statistic or another test to demonstrate that two assessors are making consistently valid 

measurements. 

Statistical tests can be used to determine the extent of 
agreement between two assessors who are evaluating the 
same study participants. For example, a measurement known 
as the kappa statistic can indicate whether two radiologists 
examining the same set of X-rays reach the same conclusion 
about the presence or absence of a fracture more or less often 
than expected by chance. If the two radiologists agree as often 
as expected by chance, K = 0, If they agree on the interpretation 
of 100% of the X-rays shown to both of them, K = 1. If they agree 
more often than expected by chance, kappa will have a positive 
value somewhere between 0 and 1. Although complete 
agreement is rare, a valid study will have a value of kappa that 
is close to 1. Other measurements of inter-observer agreement 
or inter-rater agreement (also called concordance) can also be 
used to assess the validity and consistency of other assessment 
tools and procedures. 

The natural and built environments can have short- and long-term impacts on human health. Consider just a few of the many 
environmental factors that may affect the safety of a home: 

- Is the entrance to the home accessible, or are there stairs or other barriers to access for people with mobility limitations? Is there adequate 
outdoor and indoor lighting?  

- Are any stairs in the home loose or uneven? Do all stairs have handrails? Are all stairways free of clutter? Is any carpeting firmly affixed to the 
floor so that it will not slip?  

- Does the bathtub or shower have a nonslip surface to prevent falls? Is the water heater set to prevent scalding and burns? Is the bathroom 
free of water damage, moisture, and mold?  

- Do residents have reliable access to clean and safe drinking water?  

- Is the kitchen free of pests and rubbish?  

- Has the home been tested for toxic substances such as lead paint and asbestos? Is the home ventilated to prevent the buildup of radon gas? 
Are household chemicals, such as cleaning supplies, safely stored?  

- Is the home equipped with working smoke alarms and carbon monoxide detectors?  

- Does the home have adequate temperature control to prevent extreme heat and extreme cold?  

- Are there sidewalks that facilitate safe walking near the home? Is the home located near a park, a playground, or another place where 
residents can safely engage in physical activity and recreation? 
Similar lists of questions could be developed for schools, healthcare facilities, workplaces, and other locations 
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      Chapter 21: Secondary analyses  
Some health research studies analyse existing clinical records, survey data, or population data rather than collecting 
new information. 

21.1  Overview of secondary analysis: 
- A secondary analysis is a study in which a researcher analyzes data collected by another entity. 
- In a secondary analysis, the researcher conducting the statistical analysis has not had (and does not have) any 

contact with the individuals whose data are being examined. 
➔ Researchers should be aware and know how data was collected exactly. 
➔ Secondary analysis is often an excellent option for researchers with strong statistical skills but limited 

time and/or data collection resources. 

 

21.2  Publicly Available Data Sets: 
 
❖ An anonymized data set (also called a deidentified data set):  is one that has been stripped of all potentially 

identifying information, such as names, street addresses, and personal identification numbers. 
❖ Deidentification: is the process of removing potentially identifying information from a data file so that the data can 

be shared with others without violating the privacy of the individuals whose data are included in the file. 

Many datasets are available online, such as a diversity of cross-sectional studies from the CDC: 

- National Health and Nutrition Examination Survey (NHANES)  
- National Health Interview Survey (NHIS)  
- Behavioral Risk Factor Surveillance System (BRFSS) 
➔ The data may be downloadable to all, or there may be an application process for acquiring the relevant 

data. 
➔ Read all relevant supporting documentation and be aware of possible costs and authorship issues. 

21.3  Private Data Sets: 
- Professors (and others) may make not-yet-analysed data files available to students and other 

investigators. 
- Ethical approval, careful review of the data collection methods, and frank conversations about authorship 

are required. 
➔ A request for access to a private data set is most likely to be granted when the new researcher has 

some existing connection to the original researcher. 

21.4 Clinical Records: 
- Clinical records are a common source of data for case series. Individuals working in clinical settings often can apply 

to gain access to patient records for research purposes. 
- Ethical review of a research protocol is required before data are accessed (eg., HIPAA Act in USA). 
➔ HIPAA: a set of regulations about patient protection that must be carefully followed. 

- Some data are electronic; others may be on paper and require data entry 
- Records are often incomplete; absence of information in a file cannot be assumed to mean that the symptom or 

sign was not present in the patient. 
- Some secondary analyses are conducted using deidentified records from registries. A registry is a centralized 

database containing information about people who have had a particular exposure or been diagnosed with a 
particular disease 
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❖ Most clinical sites require researchers to submit an application form to an oversight committee for review and 
approval prior to being authorized to access the data. The application must explain the goals of the study, the 
process that will be used to identify eligible patient records, the specific information that will be extracted from 
each patient's files, the steps that will be taken to protect the confidentiality of the data file, and the analysis 
plan. Applicants must also provide evidence of having successfully completed both research ethics training and 
specific instruction about patient privacy laws and policies. For example, researchers working with patient 
records in the United States must be prepared to comply with the Health Insurance Portability and 
Accountability Act (HIPAA) Privacy Rule. 

 

21.5 Health Informatics, Big Data, and Data Mining: 

- Health informatics: is the application of advanced techniques from information science and computer science 
to the compilation and analysis of health data. 

- Bioinformatics: is the use of computer technologies to manage biological data. 
-> Bioinformatics typically focuses on analysis of molecular-level data (or, less often, tissue-level data). Clinical 
informatics and public health informatics usually focus on patient or population-level data. The tools of health 
informatics can be used to create novel data sets for research purposes.  

- Big data refers to the analysis of data sets that are so large and complex that they require access to powerful 
hardware and special statistical software applications. These data sets may include data for many thousands 
or even millions of individuals from data sources such as: 

▪ Electronic health records (EHRs) or electronic medical records (EMRs), some of which use SNOMED 
CT (Systematized Nomenclature of Medicine Clinical Terms) as a standard terminology 

▪ Billing records, which often use ICD codes (Intonational Classification of Diseases codes) based on 
diagnoses or CPT codes (Current Procedural Terminology codes) based on procedures 

▪ Laboratory records, which often use LOINC codes (Logical Observation Identifiers Names and 
Codes) 

▪ Medication records, which often use NDC codes (National Drug Code identifiers) 
▪ Social media posts and other sources of information derived from the Internet 
▪ A diversity of other sources 

- Data mining can be used to extract particular phrases from large sets of records 

 

21.6 Ethics Committee Review:  
❖ Any data file containing possibly identifiable information requires review by an ethics committee prior 

to beginning analysis. 
❖ For all other data files, check with the appropriate committees about what review is required. 
❖ Use of hospital records for research purposes always requires review by one or more research ethics 

committees. If the data for a secondary analysis come from a private source, then, prior to even looking 
at the data set, the analyst usually must obtain clearance from his or her own institution and perhaps 
also from the institution that houses the data. This permission must be secured prior to even looking 
at the data set. The application for permission to analyse existing data is often shorter than the 
application required for primary studies, and review usually can be expedited. It is better to err on the 
side of submitting an unnecessary proposal than to erroneously presume that a project is exempt from 
review without confirming the validity of this assumption. 
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The systematic review process: 

1. Identification of an appropriately narrow study question. 

2. Selection of a well-defined & valid search strategy [ from where, & what keywords] 

3. Screening of all potentially relevant articles [ using the inclusion criteria]. 

4. Extraction of relevant information from all eligible articles. 

5. Summarization of the findings of these articles 

 

 

22.6 Search Strategy: 

The first section to be written in the methodology of systematic review is search strategy 

- The MeSH dictionary (available through PubMed.org) can help with focusing or expanding search terms by 
identifying the definitions of key terms as well as synonyms and related terms. 

- Use Boolean operators such as AND, OR, and NOT. 
- Confirm that the selected search string will capture several 

articles known to meet the eligibility criteria 
➔ Examples of using Boolean operators: 

▪ [a or b] → will find any abstract that includes "a" or "b" or 
both. 

▪ [a AND b] → will yield only those abstracts that include 
both terms. 

▪ [a NOT b] → will yield only those abstracts that include 
"a". 

▪ More complex search strings may use parentheses, such 
as [a AND (b OR c)], which will find any abstract that 
includes both "a" and "b" or includes both "a" and "c." 

 

❖ Understanding the language used by MEDLINE and other databases allows for the design of a database appropriate 
search string. For example: 
▪ In MeSH language a “child” is defined as a person who is 6 to 12 years old. Individuals who are 2 to 5 years old 

are classified as “preschool children,” and those who are 13 to 18 years old are “adolescents.” 
▪ A keyword search of [child]—that is, a search for the word “child” in all of the titles and abstracts of articles 

indexed in PubMed—will yield hundreds of thousands more hits than a search for [“child”[Mesh]] that only 
searches for articles indexed with “child” as a MeSH keyword. The researcher must be attuned to these 
particularities when designing search procedures. 

For example: a search for "health care costs" shows that synonyms for this term include "treatment cost" 
and "medical care costs." Sub-headers (sometimes called child terms) for "health care costs" include 
"direct service costs," "drug costs," "employer health costs," and "hospital costs." And "health care costs” 
fall under the headers (sometimes called parent terms of "health care economics and organizations,” 
"health care quality, access, and evaluation," and "delivery of health care.” 
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22.7 Search Limiters: 

❖ Be careful about decisions to limit the search database screened, the languages or publication years 
of articles, and other choices that may reduce the number of articles identified by the search. 

➔ For example, if you decided to search from midline only, or to choose articles in English language only, you will 
have to justify why you took these decisions because this can be considered as inclusion bias as they limit the 
number of identified articles. 

➔ Or if you searched for broad keyword terms like “adult“ or “United States“ they may limit the search as many 
papers reporting about these populations may not include these terms. 

➔ Researchers should be cautious about using the built-in filters available in some abstract databases. For 
example, PubMed allows researchers to use filters to restrict results to particular types of articles (such as 
clinical trials or reviews), particular species (such as human-only studies), and particular age groups (such as 
infants or adults aged 65+ years). These limiters work only if an article was indexed appropriately by the 
submitting journal. Because many articles about humans do not add “human” as a keyword and many studies 
do not include keywords for the ages of participants or the study design, the built-in limiters often exclude 
many studies that would otherwise be eligible for the review. It is usually better to use study-specific exclusion 
checklists to screen out abstracts that are ineligible rather than to artificially limit the number of screened 
abstracts using filters. 

 

22.8 Eligibility criteria: 
As the database searches are being conducted, each identified article’s title and abstract are reviewed 
to determine if they are eligible. The decision about an article’s eligibility for inclusion in a systematic 
review or meta-analysis is based on predetermined lists of inclusion and exclusion criteria. These 
eligibility criteria should ensure that all of the included studies pertain to the main research question. 

- create both a list of inclusion criteria and a list of exclusion criteria prior to screening the articles 
to avoid bias. 

- Be prepared to justify all criteria, especially those related to quality screening. 
- Consider whether to use snowballing and the gray literature to expand the search. 

snowballing: to look up every article cited in the eligible articles in order to identify other not indexed 
relevant articles. 

The gray literature: articles which are available to reviewers not published yet. 

hand searching: all articles in the tables of contents of selected volumes of relevant journals are 
scanned [any other source of information about your topic like magazines]. 

*the figure summarizes the process of systematic review steps* ->  

To check the appropriateness of search terms, the researcher can identify several articles known to be relevant to the study 
question and then confirm that the search string captures all of those articles. If the search misses one or more of those key 
references, then the search strategy needs to be modified.  

However, this process must not be used to exclude disliked articles, which would cause the inclusion bias that systematic 
reviews seek to minimize. 

Once a validated system for identifying all of the potentially eligible articles is in place, the selected abstract databases are 
systematically searched for articles that might meet the inclusion criteria. If the topic is appropriately narrow, then keyword 
searches can often reduce the number of abstracts and/or articles that must be screened for eligibility to a reasonable 
number, often several hundred articles rather than many thousands of articles. 
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❖ If the study question includes specific exposures, diseases or outcomes, and/or populations, the eligibility 
criteria should ensure that all of the included studies match those “EDPs.”  

❖ The eligibility criteria can also impose some requirements about the study design and sample size, if those 
restrictions are scientifically justifiable.  

❖ Studies of causality are often appropriately limited to reviews of experimental studies, but reviews that are not 
focused on causation generally do not need to exclude observational studies. 

 

22.9 Data extraction: 
After identifying eligible articles, Data extraction tables list descriptive characteristics about the contents of these 
articles like: Author, location, year, population, sample size...etc.  

➔ The data extraction table allows for easy compilation & comparison of observations relevant to the 
study question. And it’s usually included in the search report. 

 

22.10 Systematic review results: 
❖ The researcher should record and report both statistically significant findings (p < .05) and statistically 

insignificant findings (p ≥ .05) that are related to the main study question. 

Why both?  

➔ Let’s say you studied 20 articles. when you say 10 articles has shown an association between specific variables, 
it gives an idea that there is an association, but when you mention both; that 10 articles did show an association 
and other 10 didn’t show any association, this would be more clear that it’s 50% of all articles did show an 
association.  

➔ So the studies that do not show statistically significant results are just as valuable as those that find a 
significant association. Actually, one of the primary contributors of the systematic reviews to the health 
literature is the ability to identify both: areas of consensus and areas of (disagreement & uncertainty). 

 

❖ Publication bias occurs when articles with statistically significant results are more likely to be published than 
those with null results. 

(Proving that publication bias has occurred may not be possible, but the presence of consensus should be 
cautiously interpreted when only limited number of studies are published on the topic or the results are mixed.) 

 

 

 

We’ll continue this chapter in the next lecutre... 
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  Chapter 22 Continued...  

22.11 Meta-Analysis 

Meta-analysis (tertiary analysis) combines into one summary statistic the results of 
several high-quality quantitative studies that used similar methods to collect 
and analyze their data. The inclusion criteria for meta-analyses are usually more restrictive 
than they are for general systematic reviews; so systemic review and meta-analysis are 
separated procedures! 

The meta-analysis process: 

• Use a systemic search strategy to identify relevant articles. 
• Carefully read each study. 
• Assess the quality and comparability of each study. 
• Extract statistical results from each of the eligible studies. 
• Combine comparable statistical results into one summary statistic. 

 

22.12 Pooled Analysis 

Homogeneous (similar) studies can be combined into a summary statistic, but 
caution should be used if the studies are heterogeneous (dissimilar). 

The amount of variability in the measure between studies can be examined 
using a Cochran’s Q statistic for homogeneity and the I² statistic. 

➢ There are two main choices of models to use for meta-analysis: 
1. A fixed effects model can be used to create a pooled estimate when the 

studies are fairly homogeneous. (There is little variability) 
2. A random effects model is required when the tests of heterogeneity show 

that the included studies are dissimilar. (There is considerable variability) 

** The results from studies using different study designs, different interventions, or dissimilar 
population groups should not be pooled 
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22.13 Forest plots and funnel plots 

A forest plot displays 
the contributing studies 
and the summary 
measure for a meta-
analysis. >>>>>>>>> 
Effect size is 
the magnitude of the difference in 
the value of a statistic in 
independent populations. Many 
types of statistics can 
quantify effect sizes, including 
odds ratios (OR), difference in 
means measures… 

Each square represents a different study whose sample size is represented by the size of the 
square; [2] is smaller but more risk than [1]. 

[3] A diamond shape represents what the potential risk collectively based on all those studies 
(the sum of their results). 

 

A funnel plot visually 
displays the likelihood 
of studies missing from 
the analysis because of 
publication bias. 
>>>>>>>>> 
If no publication bias has occurred, 
the points for the included studies 
will form a triangle. If publication 
bias has reduced the number of 
publications with statistically 
insignificant results, part of the 
triangle will be missing. In that 
situation, the pooled estimate is 
likely to have overestimated the 
true effect size. 

 

 

 


