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(Case Control Studies) 2L 254 gLadallaa
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(Experimental Studies) (23 L4allas
(Quasi-Experimental Studies) (moaidsd glasilas
(Clinical Trials) =G sl bl S
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Hierarchy ot Study Types

/\

Descriptive Analytic
«Case report
-Case series 4/\
*Ecologic Observational Experimental
*Cross sectional Cross sectional Clinical trials
«Case-control Field trials
«Cohort studies «Community trials

—

Strength of evidence for causality between a risk factor and outcome



The Evidence
Pyramid

Svstematic Reviews
and Meta-analyses

Randomized
Controlled Double

Blind Studies .' ; Mu‘;t )5”2?&#) 3

CaséControI Studles >
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Fig. 2.18 Pertussis (whooping cough), reported numbers of cases by age group, United States, 2009. (From Genters for Disease Control and Prevention.
Summary of notifiable diseases, United States, 2009. Morb Mortal Wkly Rep. 2011:58:1-100.)
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Fig. 2.19 Aseptic meningitis, reported cases per 100,000 population by month, United States, 1986-93. (From Centers for Disease Control and
Prevention. Summary of notifiable diseases, United States, 1993. Morb Mortal Wkly Rep. 1994:42:22.)



Fig. 2.20 Reported cases of Lyme disease—United States, 2015. Each dot represents one case of Lyme disease and is placed randomly in
the patient’s county of residence. The presence of a dot in a state does not necessarily mean that Lyme disease was acquired in that state.
People travel between states, and the place of residence is sometimes different from the place where the patient became infected. (From Centers
for Disease Control and Prevention. Summary of notifiable diseases, United States, 2015. https://www.cdc.gov/lyme/resources/reportedcasesoflymedisease_2015.

pdf. Accessed May 8, 2017.)
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Epidemiological study designs

m Observational studies
1- Descriptive
Patterns and frequency of disease
2- Analytical

Determinants and risk of disease

® Interventional studies
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Observational Studies; Descriptive
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Descriptive Studies; Case Report
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Descriptive Studies; Case Report

:Jlo ©
q . o & . ®
o Fo b VY Jlopy  — rb“s s? u*’)‘)s 5 Sxz 2

> OCP & 5 5l
)= yan g9 )l o & o A
13,5 o g 0l 4,1)‘_;9@1 )L‘w “S" L-gb" uj)-’ﬁ T

L S o)l wlolp o

> Logyuud 5l 3y90 S 45155 — '
) 9).\.;95.:)4 )90 S oyl .t_iw)JJub
il o Y5 3,0 S, o

-



Case Report ;) ;595 JUs

4 M. (Cytogenetically normal) g ,.s < -

Segpl)S GPS Syme 98B b b (ighegyl)S
S 95 (loyd oo WYl s 08 Ly (GCSF)

A3 Stdgial i 3> ousy)

2 gl (SlsS S e yeiSh | eolitl 14w )8 leidng
Canl HSee ¢ylginl 320 (gol5le SYMS! & Mo y))lows

Do goady Slyuasd dboul sl
(J Pediatr 1995;126:263)

37



306 330 SOyl :logxgég.g.jﬂ
Sl g ANllas 7 Sihodne 308 Pok o573 bl SlaR ! 72

.')'}!"\.;;U& ‘.';l}‘; é:}: Ip,b olﬁ'a;;—x o};

dadnte Slals ol o pon S glas! ) ool 3 p okl LSS L A5 ol (S IV 0 SR g g5 SRS
o5 3 omd 2 VIS ol ol el i S L O gy b > SR ey by 5T 5 Jeite OT oy
31y gy Ol 4 Sy g 53 E o Sl pyh 2T LA 355 a me Sl AL YF 5 0 dlie 5l 53 3505 Al e 5 g

J‘ll-:‘)rb‘;h.;a:;v}a‘w,axoa)}Téx-}q‘;ab_-J"})}f})é%ﬂé}éiﬂgé-ﬂ'oaJ.a(Ma_-'f.')')‘J

‘;~ ‘f,'(’) ' ‘/a“) ”'.qulﬁ,‘d‘:',’/".! -—--'.’"

J"‘J‘}}Lg".}')f:}:M‘é)y‘bﬁjﬂi)ﬂ;.“:haj'sw

s

2f el e

WWANA/E ;2 o de i IPAAVIA tilan ol so

JSELF 5 olay et p 5T amlid 05 30 (655455 &% ModSH madbeigi A, Egig_e_r_nplg'gi,s_t

e &

Jlow (o 20
L{,_’....»‘;;L'...:Lii\;'u,vuldgidbwa,.)L.,g

ol O 53 Sl sy ey W3 4 ey Sl
e et 45 5505 gy Sl gl e o Sl s 5
QuaJi)Jﬂpuu;(Ji;.L{)g.qJJ-}f»);&{
Jakd 4 dpls e s S e 15 () gl )
&)a,‘.u‘;h&s;_ﬂ\o.&alq!'ox):ﬁ;j:;.cq;'a

,.;),.-..‘«LHL.&)'"L_JJGJ,)};M




Ss90 w3

9590 oyl 31y g 2y 8 990 K

"5 5812 Lo e s ¢ Lol (53995 o

OS>

it
2 gl 4 il aaalsil pe Cobd jap & )00 )3 Canl Coglin Jlagiail &)l b gl 730,68 )3b MBI S5 eplydlg p i
0dsd pydiaw pl j3 &S SYMB] Lo bl Jaile Wb (g)low ol djbogd gl cuas u.éj):'i Lol Jlo a35ld 5 o

om (a5 g d)];.}' W MSEs s = > Lﬁ]}u& L,:J&B' m}au’.! t.uL!J .LJ.J:LE .ﬁg.u.!u.o
5L e sl il 5013 K4 b3 3 S ¥ (6 Cad o WY 553 & e 3 38

:Jl.a..:.! M\‘.@h o Mﬂ'} .)9.@:.,.:\.9 ;i.....‘!l Lual Aé).loj.) L;”'ﬂ :ngg.us.ajl..ﬂ ).3 Gl il d’}:JS oJJ;M U#L.J}l.; [ LSJIJ'}‘
ol 2l i (5936 Olas jgp 3l g (18 0baS (S0 ilto coja g Cald b )bgy ume = s gleid

s = g 2l IS Sl g5 gl 4 atanly Cub plydly p i (g (la03lg
daY=1oF:())Pe gy MHL‘S&#‘D#»@JUDWI-:%

WAL P o sgipd PRI/ +/10 il



Important Case Reports

« These all started with case reports - what
study design next?

Lyme Disease (1975)
Legionellosis (1976)
AIDS (1981)
Hantavirus (1993)
DES exposure (1989)

EMS I-tryptophan  (1970)
TSS (1980)
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Descriptive Studies; Cross sectional
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Fig. 8.2 Design of a cohort study.
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Start with:

Then,

follow up
for:

Fig. 8.3 Design of a cohort study beginning with exposed and
Unexposed groups.
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Population
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follow up
for: Not Exposed

Disease

Fig. 8.4 Design of a cohort study beginning with a defined population.
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Fig. 8.5 Time frame for a hypothetical prospective cohort study begun
In 2012.
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Not Exposed
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Fig. 8.5 Time frame for a hypothetical prospective cohort study begun
In 2012.
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Fig. 8.6 Time frame for a hypothetical retrospective cohort study
begun in 2012.




IF EXPOSURE IS ASSOCIATED
WITH DISEASE, WE WOULD EXPECT TO FIND:

DEVELOP
DISEASE

DEVELOP
DISEASE

Fig. 8.11 Design of a cohort study. (A) Starting with exposed and
unexposed groups. (B) Measuring the development of disease in both
groups. (C) Expected findings if the exposure is associated with disease.
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e Case cohort study
e Nested case- control studies
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Without arrhythmia
case-fatality = 10%

|. NON-RANDOMIZED STUDY
n=2,000

1,300 | 700

NON- RANDOM ASSIGNMENT

INTERVENTION

n=1,000
=

Deaths:

Total
Deaths:

Case-
o 180
Fatality: e o 400
ty 1,000 18%

NO INTERVENTION:
n=1,000

300 _ 400
1,000 - 0%

t Ll

With arrhythmia
se-fatality = 50%

Il. RANDOMIZED STUDY
n=2,000

1,300 | 700

RAND/OM ASSIQNMENT
INTERVENTION:  NO INTERVENTION:

n=1,000 n=1,000

Deaths:

Total

Deaths:

Case-
Fatality:

u u

\65 175 65 175,
240 240
280 o4y 240 _, 40
1,000 - 24% T 000 =24%



1,000 Patients
1. Stratify by Sex:
600 400
Males Females
2. Stratify

by Age:
300 Younger || 100 Older

360 Younger || 240 Older
Males Males Females Females

e i ik il

3. Randomize Each Sub-Group to NEW or CURRENT Treatment

180 + 120+ 150 + 50 =500 | |180 + 120 + 150 + 50 = 500
NEW Treatment _ CURRENT Treatment
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Blinding Type
Single Blinding
Double Blind.

Triple Blind.
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Measures of Treatment Effect

Bad No Bad Totals
Outcome Outcome
Treatment a b a+b
Control C d c+d
Totals a+c b+d N=a+b+c+d

RR= Relative Risk or Risk Ratio = -

RR <1 tx is associated with decreased risk, as is the usually the
case for a primary endpoint. RR>1 means tx is associated
with increased risk, as is usually the case for a side effect.



=
Beware of the Odds Ratio —

Bad No Bad Totals
Outcome Outcome
Treatment a b a+b
Control C d c+d
Totals a+c b+d N=a+b+c+d
al(a+Db)

RR= Relative Risk or Risk Ratio =
(a/b)  (a/c)

OR = Odds Ratio = ------- S = ad/bc
(c/d) (b/d)

c/(c+d)
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Field Trial
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RESEARCH DESIGNS

DESIGN MAJOR FEATURES

A. Experimental Randomization,
Control group
Manipulation of |.V.
B. Quasi-experimental
No randomization or
No control group

Manipulation of |.V.
C. Nonexperimental
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Clinical Trials

Strengths:
* Best measure of causal relationship
 Best design for controlling bias

e Can measure multiple outcomes

Weaknesses:
e High cost
e Ethical issues may be a problem
e Compliance
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