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Confounding &
effect modification

Lecture No. 16

Objectives: (Important)

~ No objectives were found as the doctor didn’t send the Talas’ file
slides, she said that we don’t need to study the slides but

she gave us some notes that I wrote them down in this Color code

file.

~ I took all of the notes from Tala Shaheen’s file, she Original text
wrote them in Arabic. If you want to study her notes, Dr. Notes

please click on the attached file that is above the color Imp .

ndex Golden note §f
~ Huge thanks to Tala Shaheen! Extra

~ This lecture was presented by Dr. Leena Baghdadi
~ It is included in the Midterm Exam

~ We highly recommend you to read the Ayah in the first Edltlng ﬁle
page


https://drive.google.com/file/d/1-XGx0koSg4jrdP4I4djQkfNATYLthES9/view?usp=drivesdk
https://docs.google.com/presentation/d/1-KwDPGJDNM5usA6GQqEROrkGr4ZzcfZL6g75a1BdrNw/edit
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Questions

1- What is Confounding?
- A third factor that affects the exposure and the
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Note: Confounder should be related to both the
exposure and the outcome (Confounder can’t be related to

the exposure only or the outcome only).

Example 1
Physical inactivity Heart diseases
(Exposure) (Outcome)
\ N
(Confounder)
Interpretation:

We can understand from this example the following:
1. People who are physically inactive are elderly (related to the exposure).
2. Ageisarisk factor of heart diseases because of the physiological changes that come with

aging (due to arterial stiffness; Related to the outcome)


https://youtu.be/5cbneQydgR8?si=V5RGc2LEb0GTW3S9
https://youtu.be/p19tFXmdA2o?si=3AhsJeFvHpy0qDQR
https://youtu.be/p19tFXmdA2o?si=3AhsJeFvHpy0qDQR
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Example 2 @
Physical inactivity Coronary artery diseases
(Exposure) (Outcome)
\ ?
Fluid intake

/

Is it a confounder?
No, because fluid intake related to physical activity but it is not related to coronary artery
diseases.
As when someone is more physically active, he/she will drink more fluids and if they are

inactive, they will drink less fluids. But fluid intake is not related to coronary artery

diseases.

Doctor said that it is important to understand these examples.


https://youtu.be/W9SpktZGNmk?si=ml4105GrVTuHGUs2
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Example 3

Mother’s number of children Down syndrome
(Exposure) (Outcome)

Age of the mother

1- Doctors before thought that a mother who has a lot of children has more chance to have a baby with down
syndrome

Increasing the number of pregnancies — increasing the chance of having a baby with down syndrome

(They said that women who have five or more children have a higher risk of 1.6 of having babies with down)

2- Then they the did the stratification which means that they divide the mothers into groups based on the differences
such as the age. They noticed that mothers who are older have the chance of having babies with down syndrome. So
they found that age is a confounder (The mothers’ age is related of having babies born with down syndrome)

3- Actually, when mothers are having more and more babies that means that they are getting older and older. So that is
why they thought that mothers who have lots of children have higher risk of having babies born with down syndrome.
Ex: a mother who has lots of children that means that she is probably old.

Being pregnant at old age is associated with having a baby with down syndrome NOT the number of children

4- Age of the mother is a confounder because the more the children, the older the mother will be. So it is the age of the
mother that is really associated with having a baby with down syndrome and not the number of children.

e | ghay ) Alle () 51y A HBlhe 4 Jada cuat L) alladial 1 ay SIS) Jlilal Gl g oY) Cilaa e JS 9l (e (e ) 5ila ma jlaialy Jiag
G i) a5 ) Gl 5508 4 g e 131 ) ol sl Uk SIS 138 ) 51 o a1 o Al B33 5 oY) a3 U JlalaY)
Osh Jib

G191 Jida bl Allaial 30l ) () (258 a Y agad A Jlala¥) dae 32l 5 @abull

O s e ) Ailaiad 33l 5 M 25 Jaall 3 oY) yee jal5 W)

oY Ol sihs ey e Uil o) el 35S LW Ale (510 an L) Adlaialé L Jaas J ) 128 () Lua 8 gl 900 la jee (o8 g Ciles 5100
508 A1 (S V) ) Jakall ) yanllys ysiaa oS5 ) le Jalal ) v s 131 aada Y €513 cund L) Jlaial Jlalal ) o uns )
omdl


https://youtu.be/LmX24i-griI?si=mU2x2Swy5ezWxmFp
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Very important slide related to the previous example

® Based on this analysis one can conclude that the association between birth order and

Down syndrome was confounded by age.

® The different birth order groups had difterent age distributions, and maternal age is

clearly associated with prevalence of Down syndrome.

® Asaresult, the apparent association between birth order and Down syndrome that was

seen in the first figure was completely due to the confounding effect of age.

® On the other hand, the association between maternal age and Down syndrome was NOT
confounded by birth order, because birth order has no impact on the prevalence of Down

syndrome, and the association between age and Down was not distorted by differences in

birth order.

Example 4 (Liner) @

Alcohol consumption —» High HDL ——» Heart diseases

Is there a confounder?

- Yes, there is. It is the alcohol consumption.

Alcohol consumption can increase the HDL and also it can cause heart diseases.
Alcohol consumption can cause heart diseases alone without the need to increase the levels of HDL because drinking alcohol in
large amounts can affect (damages) the heart. So Alcohol consumption is a confounder.

Notes:
1- A little amount of alcohol can be protective to the heart.

2- High HDL levels decreases the risk of heart diseases.
3- Drinking large amounts of alcohol can cause heart diseases.

So what do we understand from this example?
We should know that the confounder (Alcohol consumption) is associated with both High HDL and Heart diseases. Not only
one of them.


https://youtu.be/kr7L_6YP6A8?si=xa7YWDwFygsQH2ba

Example 5 @

Physical inactivity Heart disease
(Exposure) (Outcome)

Age
(Confounder)

How can the stratification be done?
Stratification means (W2 g} 45 ja% JS Al 33 g 433 day g cilBlal) 45 Ja)
Such as in the example above, with stratification you study:
1. You study the relationship between the physical inactivity and heart diseases (You study
these two together and alone)
2. Then you study the relationship between the age and heart disease (You study these two
together and alone). Then you compare.

In simple words: you study the exposure with outcome alone then you study the confounder with
outcome alone then you compare.

Note: you study the relationships by using the relative risk and odds ratio (more than 1 is higher
risk/odds, less than 1 is protective, equal to 1 means that there is no relation. Discussed more in the

tutorial lecture)

Example 6

Mother’s number of children » Down syndrome

Age of the mother

How can the stratification be done?
With stratification you study the relationship between the Mother’s number of children
and Down syndrome.

Then you study the relationship between the Age of the mother and Down syndrome.


https://youtu.be/zKbuygkzg6g?si=K_-he0NrpVGBJVdQ
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General notes

How can we control the confounders?

1. Multiple regression analysis: Multiple = you have multiple factors which are the
confounders. Regression = (linear) you study the relationship between the outcome
and the exposure but you consider the confounder.

2. Stratification (Stratified analysis)

Confounder is a third factor that is associated with the exposure and the outcome which gives
us inaccurate results (If it is not controlled).
Inaccurate results:
1. May cause no effect between the exposure and the outcome.
2. Or itcan cause an effect such as hyperinflation or over estimation (The results are
higher than what we expected).
3. Or underestimation (There is a relation but we didn’t find it because of the

underestimation).

Effects of modification: Doctor said that we are not supposed to study it but just only for
our knowledge please know the following:
What should we do if we have a confounder and we couldn't control it?

- We have to do the effect modification!

Restriction

Doctor said that restriction is above our level and we only have to know that it has

matching and randomization of clinical trials.
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Importance of sociodemographic factors

Example of the importance of sociodemographic factors:
You are studying polycystic ovary syndrome, what are the risk factors?

- Insulin resistance, overweight, hormonal balance, etc.. You should put these factors in
your mind when you’re doing the analysis. Because it could be related to the age,
marital status, having children or not, or any physiological changes. You should always
put in your mind the sociodemographic factors such as age, gender, education, etc..
Because age, gender, education, and income are confounders (All of these factors are

confounders)

Exam question example:

How can we control the confounders?

- By multiple regression analysis and Stratification
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