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Study types in
health science

Yox

Strength of conclusions ———————>
|

QUASI- EXPERIMENT

Collects all previous studies on
the topic and statistically
combines their results

Randomly selects a group of
patients to receive a treatment
and another to receive placebo

Non-randomly assigns groups
of patients to receive either
a treatment or placebo

| [ Exper

COHORT STUDY

Follows a group of people to
track risk factors and outcomes
over time

CASE-CONTROL
STUDY

Compares histories of a group of
people with a condition to a group
of people without

CROSS-SECTIONAL
SURVEY

Obser

Assesses the prevalence of
an outcome in a broad population
at one point in time

CASE REPORTS

Detailed histories of a small
number of individual cases

https://www.vox.com/2015/1/5/7482871/types-of-study-design

Not all studies
are created
equal...

Randomised
controlled trials

Cohort studies

Case-control studies

YES

NO

Did investigator assign exposures?

Experimental study

Observational study
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YES

Did investigator assign exposures?

Experimental study

Random allocation?

NO

Observational study

Comparison group?

YES NO YES NO
Randomised Non-randomised Analytical study | | Descriptive study
controlled controlled
trial trial
|
Case reports & series
Direction?
Cohort studies Case- control Cross sectional
study study
confounder
Bias = deviation from truth
reaiment outcome « all observational studies have bias

» Selection
* Information/measurement
» Confounding
* Performance




Descriptive studies

Did investigator assign exposures?
+ Case reports NO

+ Case series Observational study

Comparison group?

NO
Descriptive study

8
—
| 272 aE
. || HE#CARE
EE DEN
HEE EEE o
CASE EEE B B case report guidelines
https://www.care-statement.org/case-reports
» Least publishable unit in medical literature
» Single observation that may prompt further investigation
— Early signals of benefits, harms, value
— Recognising new / rare conditions
* Unrepresentative of population
* BUT sometimes important!
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Case series

Multiple individual cases in one report

May generate hypotheses for further research

Not generalisable

Often retrospective

No control group

10

Who do you see?

11
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Advantages

1| Data often already available

Inexpensive

[

Few ethical difficulties

]

Useful for rare conditions

B K

Powerful advocacy tools

o)

HH

L.

A

Descriptive studies:

Disadvantages

Unclear temporal
associations

No control grp

No cause/effect conclusions

Built in bias

12

1961;ii:1358

McBride WG Thalidomide and congenital abnormalities. Lancet
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Analytical studies

Did investigator assign exposures?

NO

Comparison group?
YES NO
Direction?

14

Prevalence - describes the
health of populations.

Outcome and exposure at
the same time

Cross-sectional studies

| Did investigator assign exposures? |

“Snap-shot in time”

Comparison group?

Direction?

15
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Case-control studies

_ Companson group?

Group of interest

X <

XA

i i Take histories % i
Compare Draw
histories % conclusions Comparison group
/ ({e.g. non-patients)

F X 2 2
2 i% Take histories r 2




Case-control studies

Advantages Disadvantages
¢ | efficient: time, money, Recall/information bias
21 effort

@]

Survivor bias

24| Can examine multiple
risk factors/exposures

El

Difficult selecting controls

/| Useful if outcome is rare

Cannot determine rate of disease

ﬁ‘] ...and 1in diseases with

long latency period Inefficient if exposure rate low

)

18

Cohort studies

‘ Did investigator assign exposures? |

Observational study

Comparison group?

' Analytical study | Descriptive study

“Looking forward in time”

Direction?

Cohort studies

I

19
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Has outcome

Exposed |

People without
Population [ >{ outcome of

interest

Does not have
outcome

Has outcome

Not

exposed |

Does not have
outcome

e

Cohort study design

20
Advantages Disadvantages
Can investigate multiple outcomes of @ Need lar bers for rar
exposure eed large numbers for rare exposures
7
Good for investigating rare exposures Selection bias
Retrospective: Recall/information bias
{ risk of survivor bias No control over variable/data collection
If prospective: allows calculation of Prospective: Loss to follow-up, Expensive
incidence rates, relative risks and Time consumptive
confidence intervals
21
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Limitations of all observational
studies

» Can usually only suggest association between a risk factor and an
outcome (e.g. pARDS)
» Cannot usually attribute causation
— Confounders = difficult-to-predict variables associated with both
the cause and potential effect under study
— Can sometimes estimate causal effects
 Multiple regression
* Propensity score analysis
— Kurth et al 2006; Am J Epidemiol; 163:262-7
« Sensitivity analysis: E-value
— Haneuse et al JAMA 2019; 321:602-603
» “Big data” — registries etc with very large n

Association Possible causal structure
Yellow ____  Lung Causation
fingers cancer
Yellow Lung
) —_— 5 Reverse causation
fingers cancer
Smoke
/ \ Confounding
Yellow Lung Yellow Lung
fingers cancer fingers cancer
Colliding
variable
/ \ Collider bias
Yellow Lung
fingers cancer
Figure 15.5 Association and possible causal structures between yellow fingers and
lung cancer.
Veiered MB, et al. Medical statistics in clinical and epidemiological research,
Gyldendal Norsk Forlag 2012
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£

is not enough

Verifying results requires disparate lines of evidence — a technique called
triangulation. Marcus R. Munafo and George Davey Smith explain.

Repeating experiments

Nature 2018; 553: 399

24
Experimental studies
Did investigator assign exposures?
| ﬂ Non-randomised Experimental study
trial: selection bias
Random allocation?
Randomised
& controlled trial; Randomised Non-randomised
Gold standard controlled controlled
trial trial
25

12



B.M. Morrow 2021

Non-randomised controlled trials

.0
2 A
Resembles a Risk of
cohort study. selection bias
26
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Study 1 Study 2 Study 3 Study 4

ANV

Meta-Analysis

28
Systematic review / meta-analysis
» Comprehensive survey of a topic
+ primary studies of highest evidence level are systematically
identified, appraised and summarised
+ explicit and reproducible methodology
* meta-analysis - results of included studies are similar enough
statistically that the results are combined and entered as if it were
one study.
» Better guide to practice than an individual study.
29
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Every success and every
bit of pregress, is a
building block for your

next step.

Why choose an
observational
design?

~ -Auliq Ice

Glymour MM, et al. . Am J Epidemiol 2019; 188: 836-9
Harper S. Am J Epidemiol 2019; 188: 840-5

£ L) T /

Experimental studies Build hypotheses ... May give answers Building block to the
too expensive, next step
unethical, or unfeasible

30

- STROBE Statement

o Strengthening the reporting of observational studies in epidemiology
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Planning

your ¥ 2
research. .. &
like baking 1
a cake! CAKE! EVERYBODY LOVES
CAKE!
32
... like baking a cake!

What do you want to bake and why?

33
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« Characteristics: Age, gender, ethnicity
» Health issue: diabetes, access to healthcare

« Ex: drug, surgery, ed program, policy
* Setting, geography

« Ex: no intervention, common practice
« optional

« Ex: blood glucose, BMI
« timing

« Type of questions
« Type of studies

34

... like baking a cake!

Ligpping i

0 Batty Crocker Super Moist Cake Mix

) Berty Crocker Whipped Frosting

O £gqe

O Exva Ught Olive O

0] Jel-O instant Sugar Free Vanilla Pudding.
O Vonila Exvract

O Cupeske Pan

O Preny Baking Cups

0 Sparkling Sugar pick yourcolor

Heat oven to 350F

INALARGE BOWL MX TOGETHER: 'BAIONG PAN PREP:
[ Cake mix [ Fillcupeake pan with baking cups
O o " -
O 3egas 5000p to keep them even in size)

o o

O 1 tesspoon vanill extact 3 et i fo 15 minutes
o o off,

0 Add e cup more water vith s tootnpick
MAKE T FUN: 3 i oothpick comes out cleanthey s reacy
o O«

Grand Finate

FROST (AFTER COOLING 1 HOUR):
o

o
o

SHARE THIS DEIGHTFUL TREAT WITH YOUR FAMILY, FRIENDS, OR CO-WORKERS!

glittercume
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... like baking a cake!

Ligpping i

O Betty Crocker Super Moist Cake Mix

01 Betty Crocker Whipped Frosting
Oeog

0 Extra light Olve O

3 JelO nsantSuga Free Vol Puding
O Vanilla Extract

O Cupcake Pan

O Pretty Baking Cops

0 Spatking Sugarick yourcoon

Uhic Them (Up

Heat oven to 350F

INALARGE 8OWL MX TOG SAKNG PAN PREP:

O Cake mix L1 Fil cupeake pan with baking cups.

0 Fil baking cups with cake mix (use an ice cream
5co0p t keep them evenin sie)

1 Put your cupcake panin the oven

3 et i fo 15 minutes

] When thetimer goes off, check center of cupcake

vith  toothpick
MAKE ITFUN: 3 Htoothpick comes out cleanthey e ready
0 Adda food color fyour T Coolon arackifyou have one o seton courter

Grand Finate

FROST (AFTER COOLING 1 HOUR):
[u]

O Add sparkling sugar 10 the top (this is for the Glitter Girl in all of us)
o ol

SHARE THIS DEIGHTFUL TREAT WITH YOUR FAMILY, FRIENDS, OR CO-WORKERS!

GUI
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research... like baking a cake!
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: CONTRARY TO
- POPULAR BELIEF, :

-YOU CAN:

: ROOBDOANH :
 HAVE pYOUR €= °
‘ &

D BN 1T 1001
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