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The objectives

[ Definition and Role ﬁﬁ}

Role in Epidemiology -

-——J-

\

Role in Medical Research - ~

[ Data Collection Methods &%} -

Common Methods - -E

Research Tools - -

-

-

Biostatistics

,-—[ par Data Types J

- - Quantitative Data

I
!

P '~- Qualitative Data

J

T~ {E’@ Data Collection Principles ]

- - Importance of Data Quality

'~ Principles of Data Collection

(&

Ethical Considerations J

.---1-

-

Ethical Challenges

Ethical Practices
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[Role in Epidemiology @8} ~ (@ ) {"{5 Definition J

- \2 !

Biostatistics . )
~- Biological Data
L v/ g

Study Design - Statistical Methods

‘—1—-

Data Analysis -

weodeacda

Disease Patterns - :
§
i

[% Connection to Intelligent Medical J

Systems

Predictive Modeling

.-—1-

~- Machine Learning
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Types of Data in Biostatistics

Is it
Qualitative?

No

[ “,,‘;’Lt";‘“a' ] ' [15 Ordial Data } ,SN

Quantitative? No
Blood type Tumor stage

(A, B, AB, 0) (Stagel, Stagell,
Stage Il Stage IV) ) 1 |

— Discrete Continuous
— Data Data

Number of children in Body temperature

a family (0, 1, 2, 3, ...) (98.6°F, 99.2°F, 100.1°F
v ) )\L \L Weekly weight

: . " measurements in a weight
Time to recovery after surgery [ Time-to- } [ Longitudinal } 8

loss program (70 kg, 69.5
(2 weeks, 1 month, 6 weeks) STELALL Dol ke, 68.8 ke)
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Principal of data collection

&
@
=D

[ Steps in Data Collection B

Define Research Question

Identify Target Population

i

Choose Data Collection Tools

Train Data Collectors

Pilot Test Process - -

(

-

==
O
Data Quality

and
Collection

N

¥

,° [@é} Importance of Data Quality ]

!

e

-- Accuracy
- Completeness
- - Reliability

- o= oy > -
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Data Collection Methods and Tools

a

[ Digital Tools for Data Collection

g
r

,—*[ﬂ[u]ﬂ Primary Data Collection J

4 )
Electronic Health Records -+ ' ‘:/Ii} I .
_ ! - - Surveys and Questionnaires
Mobile Health Apps - - Data ; -
_ ! Collecti r - Clinical Measurements
Wearable Devices - - ollection : : .
online S ! Methods - - Observational Studies
nline Surveys - - : _
o ! - . J - - EXperiments
Telemedicine Platforms - :
[E:.-Ll@ Secondary Data Collection J

Medical Records

Registries

P el

!
|

Public Databases
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Informed
Consent

Participants
must be fully
informed about
the study and
voluntarily agree
to participate.

Confidentiality

Protecting
participants'
personal
information.

Data Security

Ensuring data
Is stored and
transmitted

securely.

Bias and
Fairness

Avoiding biases in
data collection
that could
disproportionately
affect certain
groups.




Challenges in Data Collection

Measurement Error

Measurement Error
occurs less often but
greatly affects data
accuracy.

Low Frequency

Missing Data

Missing Data is
infrequent and
typically has minimal
impact.

High Impact

Low Impact

Selection Bias

Selection Bias
frequently leads to
significant
misrepresentation of
data.

High Frequency

Ethical Dilemmas

Ethical Dilemmas
arise often but have a
limited direct impact.
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Data Collection q y S~
Methods Credibility

e N
| Understanding | N {Research ]
| Data Types Integri

(Biostatistics]— > - = RSC’;B:St G B4 S

é A y Insights Considerations {

Design Research ]
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Comprehensive Questions

Introduction to Biostatistics

What is biostatistics, and how does it differ from general statistics?

Explain the role of biostatistics in epidemiology and medical research.

How does biostatistics contribute to the development of Intelligent Medical Systems?
Why is biostatistics considered essential for data-driven decision-making in healthcare?

= W e

Types of Data in Biostatistics

What is the difference between nominal and ordinal data? Give an example of each.
How does discrete data differ from continuous data? Provide examples.

What is time-to-event data, and why is it important in medical research?

Describe longitudinal data and explain its significance in epidemiology.

L

Principles of Data Collection

Why is data quality critical in biostatistics and epidemiology?

Outline the steps involved in the data collection process.

What are the potential consequences of poor data quality in medical research?
How can researchers ensure the reliability and accuracy of collected data?
What is the purpose of pilot testing in data collection?

Ll am L e

Define qualitative and quantitative data. Provide examples of each from a medical context.
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Comprehensive Questions

Data Collection Methods and Tools

Compare and contrast primary and secondary data collection methods.

What are the advantages and disadvantages of using surveys and questionnaires in medical research?
Describe the role of clinical measurements in data collection. Provide examples.

How do randomized controlled trials (RCTs) differ from observational studies in terms of data collection?
What are the benefits of using electronic health records (EHRs) for data collection?

How can wearable devices and mobile health apps improve data collection in epidemiology?

What challenges might researchers face when using secondary data sources?

P Bl gs g

Ethical Considerations in Data Collection

Why is informed consent important in data collection?

How can researchers ensure the confidentiality of participants' data?

What are the ethical implications of using digital tools for data collection?
How can bias in data collection affect the outcomes of a study?

What measures can be taken to ensure fairness and equity in data collection?

L

Dr. labeed Al-Saad



Comprehensive Questions

Challenges in Data Collection

Dl g= Y

What is selection bias, and how can it impact the validity of a study?

How can measurement errors be minimized during data collection?

What are the common causes of missing data, and how can researchers address this issue?
Discuss the ethical dilemmas that might arise during data collection in vulnerable populations.
How can digital tools help overcome some of the challenges in data collection?

Application and Critical Thinking Questions

1.

Lo

Imagine you are designing a study to investigate the relationship between lifestyle factors and diabetes. What data types
would you collect, and why?

A researcher is using wearable devices to collect heart rate data from participants. What ethical considerations should
they keep in mind?

How would you handle a situation where a significant portion of your collected data is missing or incomplete?

Compare the strengths and weaknesses of using primary data collection methods versus secondary data sources in a
study on COVID-19 outcomes.

Discuss how biases in data collection could affect the development of predictive models in Intelligent Medical Systems.
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