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Epidemiologicke studie

Zameéruji se na zjiSt'ovani rozsireni onemocneéni a souvisejicich
rizikovych a protektivnich faktoru.

Cile epidemiologickych studii:

1. ldentifikovat priCiny onemocneéni

Randomizované
experimenty

2. Odhalit preventivni opatreni

Prarezové (populacni)

VSe, co dnes vime o roli rizikovych faktoru

ma puvod v epidemiologickych studiich.



Priklad: Co bylo pred tim, nez epidemiologické studie
poukazaly na skodlivost koureni?

To keep a slender figure
No one can deny
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Epidemiologicke studie ovlivhuji také klinickou praxi
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Epidemiologicke studie

A. OBSERVACNI STUDIE
Zalozené na pozorovani
Nezasahujeme do pribéhu sledovaného déje.

* Deskriptivni: Kazuistiky a série pfipadu, Ekologické studie, Prufezové studie
« Analytické: Studie pripadu a kontrol, Kohortové studie

B. INTERVENCNI STUDIE
Zalozené na experimentu
Zasahujeme do prubéhu sledovaného déje.

» Randomizovany klinicky pokus



A) Observacni studie

DESKRIPTIVNI ANALYTICKE
“*Kazuistiky a série pripadu “»Studie pripadu a kontrol
‘*Korelacni (ekologicke studie) ‘*Kohortove studie

<+ Prarezové studie

Co ProcC
Kdo
Kde
Kdy



Kazuistiky a série pripadu

* VV anglictine CASE REPORT
» Slouzi k vysloveni hypotéz, které ale nemohou potvrdit
* Pozorovani lékare, nutricniho terapeuta, zdravotnika...

* Pfedmetem je popis historie vzniku urcitého onemocnéni nebo stavu u
jednotlivého pacienta

* MUzeme také sdruzit pfipady vice pacientu (série pfipadu) a dolozit tak
vysledky IéCby nebo reakce na lecbu



Kazuistiky a série pripadu

,, hapr. pan A je 40lety hornik, kurak, u nehoz se po poslednim nachlazeni
objevily vyrazné potize s dychanim pri jakékoli mensi namaze. Od zari 2016

hospitalizovan...”



Kazuistiky a série pripadu

VYHODY LIMITACE
1. Casové nenarocné 1. Nemuze hypotézy nijak potvrdit
2. FinanC¢né nenarocné 2. Nejslabsi ¢lanek v pyramidé dukazu

3. Poskytuje prvotni impuls pro

vyzkumne otazky



Ekologicke/korelacni studie

« V angli¢tiné ECOLOGICAL / CORRELATIONAL STUDY
* lyuzivaji agregovana data — data za vetSi uzemni celky
 Vlyuziva existujici data rutinni statistiky

* Porovnani frekvence nemoci a prepokladaneho rizikoveho faktoru mezi
populacemi, nebo v ruznych ¢asovych obdobich.

« Dava do vztahu dve promenné charakterizujici urcCitou populaci, region.



Ekologické/korelacni studie

RESEARCH REPORT

Wider income gaps, wider waistbands? An ecological study

of obesity and income inequality
Kate E Pickett, Shona Kelly, Eric Brunner, Tim Lobstein, Richard G Wilkinson

J Epidemiol Community Health 2005;59:670-674. doi: 10.1136/jech.2004.028795

Obesity and income inequality
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» Davaji do vztahu dvé proménné charakterizujici
urcitou populaci

Dbiecﬁves: To see if obesiry, deaths from diabetes, and -::lui|}r calorie intake are associated with income
inequality among developed countries.

[Design: Ecological study of 21 developed countries.

Countries: Countries were eligible for inclusion if they were among the top 50 countries with the highest
gross national income per capita |::y purchﬂsing power parity in 2002, had a popuhﬁon over 3 million,
and had available data on income inequality and outcome measures.

Main outcome measures: Percenmgeeﬂ obese (body mass index =30) adult men and women, diabetes
mortality rates, and calorie consumption per capita per day.
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Development of a neighborhood obesogenic built environment

characteristics index for the Netherlands

Thao Minh Lam%?®
Derek Karssenberg? |
Joline W. J. Beulens *%°

| Alfred J. Wagtendonk®?® | Nicolette R. den Braver!??

llonca Vaartjes® | Erik J. Timmermans® |

| Jeroen Lakerveld %3

Obesogenic food score of the Netherlands by deciles of neighbourhoods
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FIGURE 2 Obesogenic food environment score for all neighborhoods in the Netherlands (left) and the municipality of Amsterdam (right) in
2016. The higher the food environment score (and darker red), the more obesogenic the neighborhood. The score is graphically presented in
deciles. OBCT, Obesogenic Built Environment CharacterisTics [Color figure can be viewed at wileyonlinelibrary.com]



Ekologicke studie

VYHODY LIMITACE

. Financni nenarocnost 1. Nelze kontrolovat pritomnost

. Povédomi o prostorovych zavadejicich faktoru

rozdilech 2. Nelze hodnotit na individualni urovni

. Mohou navrhovat dalsi 3. Nelze prokazat kauzalitu

vyzkumne otazky



Prurezoveé studie

* V anglictine CROSS-SECTIONAL STUDY

/Zjistuji prevalenci jevu, popr. aktualni stav zavislosti mezi vyskytem nemoci
(sledovaneho jevu) a potencionalni priCinou u nahodne vybraného vzorku

populace — muzeme pracovat s individualnimi daty

« Sledovany jev i rizikovy faktor jsou vymezeny k urCitému Casovemu

okamziku — ,,prirez v jeden moment“, jednorazové porovnani



Prurezove studie

» Vyuziti individualnich dat (data za jednotlivce)

» Sledovany jev i rizikovy faktor jsou vymezeny k ur€itému
¢asovému okamziku — ,prifez v jeden moment*

RELATIONSHIP BETWEEN BREAKFAST SKIPPING AND OBESITY AMONG . .
ELDERLY: CROSS-SECTIONAL ANALYSIS OF THE HEIJO-KYO STUDY  Nemuzeme hodnotit Casovou souslednost

N.OTAKI',K. OBAYASHI?, K. SAEKT?, M. KITAGAWA? N. TONE*, N. KURUMATANI

Objective

Breakfast skipping is reported to be associated with obesity in children and younger
populations; however, few studies report the association among elderly. The purpose of
this study was to investigate the relationships between breakfast skipping and obesity
prevalence among elderly.

Design

Cross-sectional study.

Setting

Community-dwelling elderly in Nara, Japan.

Participants

1052 elderly participants {mean age: 71.6 years).

Measurements

Obesity and breakfast skipping were defined as body mass index of 25 kg/m? and
skipping breakfast one or more times per week, respectively.

Results

Two hundred and seventy-two participants (25.9%) were classified as obese and forty-
one (3.9%) were as breakfast skippers. Obesity prevalence was significantly higher in
breakfast skippers than in breakfast eaters (43.9% vs. 25.1%, P = 0.007). In multivariable
logistic regression analysis adjusted for potential confounders (age, sex and alcohol

consumption), breakfast skippers showed significantly higher odds ratio (OR) for obesity
than breakfast eaters (OR, 2.23; 95% confidence interval, 1.17-4.27; P = 0.015), which
continued to be significant after further adjustment for socioeconomic status. In
addition, breakfast skippers showed significantly lower daily potassium (P <0.001) and
dietary fibre intakes (P = 0.001) and lower subjective physical activity (P = 0.035) than
breakfast eaters.

Conclusions

| Breakfast skipping was significantly associated with obesity among elder]y.|P00r diet

quality and physical inactivity may be potential intermediators underlying the
association between breakfast skipping and obesity.




Prurezoveé studie

VYHODY LIMITACE

1. Relativné rychlé a levné 1. Postradame Casovou posloupnost

2. Vhodne ke sledovani chronickych (temporalitu)

nemoci v populaci 2. Nevhodné pro vzacna onemocneni

3. Vyhodné pokud se urcité faktory 3. Nelze jasnée urcit smer kauzality

nemeni v Case (pohlavi apod.)



Studie pripadu a kontrol

* V anglictiné CASE-CONTROL STUDY

*Porovnani expozice predpokladanym rizikovym faktorim mezi skupinou osob

nemocnych (pfripady) a osob zdravych (kontroly).

* Vhodné pro sledovani chronickych onemocneni, onemocneni s dlouhou latenci a

vzacne se vyskytujicich.
« Skupina osob s urCitou nemoci je pozorovana spole¢née s jedinci bez této nemoci.

« Zpetnym dotazovanim se na jejich osobni anamnézu se zjistuji udaje pomahajici

objasnit puvod nemoci — retrospektivni charakter.



Studie pripadu a kontrol

Objective

The aim of this study was to identify and characterize factors associated with childhood
obesity risk related to lifestyle and perinatal life influences (dietary pattern, physical
activity, family history of obesity, breast-feeding, sedentary behavior, and birth weight)
in a case-control study design.

Methods

Cases were 185 obese (body mass index >97th percentile) children and adolescents (6-18
y old) from the Mavarra region of Spain and control subjects were matched by sex and
age. Anthropometric data were collected, and a personal interview about lifestyle
parameters (dietary patterns, physical activity, family history of obesity, breast-feeding
and sedentary behaviors) was performed with each participant. Conditional logistic
regression was used to identify predictive factors of obesity.

» Porovnani expozice predpokladanym rizikovym
faktorim mezi skupinou osob nemocnych (pfipady) a

osob zdravych (kontroly).

NUTRITION

AT
ELSEVIER MNutrition 23 (2007) 379384

www elsevier. com/locate/mut
Applied nutritional investigation

Predictor factors for childhood obesity in a Spanish case-control study

Maria C. Ochoa, B.Sc.”, Marfa J. Moreno-Aliaga, Ph.D.”,
Miguel A. Martinez-Gonzilez, M.D.b, J. Alfredo Martinez, Ph.D.?, Amelia Marti, Ph.D.**,
and the GENOI Members"

" Department of Phyvsiology and Nutrition, University of Navarra, Pamplona, Spain
" Department of Preventive Medicine and Public Health, University of Navarra, Pamplona, Spain

Manuseript received October 30, 2006; accepted February 14, 2007,

Results

Leisure time physical activity proved to be a protector factor against obesity (odds ratio
[OR] 0.94, 95% confidence interval [CI] 0.92-0.96), whereas family history of obesity (OR
4,18, 95% CI 2.20-8.62), watching television (OR 2.02, 95% CI 1.09-3.77), and sugar-
sweetened beverage consumption (OR 1.74, 95% CI 1.05-2.89) were associated with a
higher obesity risk.

Conclusion

Our results suggest that leisure time physical activity, family history of obesity, watching
television, and sugar-sweetened beverage consumption are important predictive
variables for childhood obesity, whereas other factors including breast-feeding, birth
weight, and time spent sleeping did not appear to play an important role in the
development of childhood obesity.



Studie pripadu a kontrol

VYHODY LIMITACE

1. Vhodné pro vzacna onemocneni 1. Problematika vyberu kontrolni skupiny

2. Levndjsi, nez kohortova studie — shoda ve vSech deskriptivnich

ukazatelich
3. Moznost rychlého opakovani

2. Neni mozné detekovat slabou asociaci



* V anglictiné COHORT STUDY, PROSPECTIVE STUDY, LONGITUDINAL

* Dlouhodobé sledovani skupiny puvodné zdravych osob (kohorty), rozdélené na
casti podle pfitomnosti Ci absence urcitého Cinitele/rizikového faktoru/expozice
(oCkovani, koureni apod.)

* Nejlépe prokazuji souvislost mezi onemocnenim a rizikovym faktorem/expozici.

* Cilem je zjistit, u kolika osob se v kazdé skupiné vyvine urcité onemocneéni Ci
jiny sledovany jev.

*,Zpusobuje koufeni rakovinu plic?*



Kohortove studie - priklady

https://www.celspac.cz/

CELSPAC

https://framinghamheartstudy.org//

HAPIEE Study

Health, Alcohol and Psychosocial
factors In Eastern Europe)


https://www.celspac.cz/
https://www.celspac.cz/
https://framinghamheartstudy.org/
https://framinghamheartstudy.org/
https://framinghamheartstudy.org/

Population: ELSPAC study

L

* The Czech arm of European Longitudinal Study of Pregnancy and Childhood

* Prospective longitudinal birth cohort study ‘
* Women residing in the Brno region or Znojmo district,

expected to deliver between March 1, 1991, and June 30, 1992,

* The baseline dataset included information from 5,151 mothers and their newborns

Prenatal Newborn 6m 18 m 3y oy 7y My 15y 19y

v

Data collection

MUNI|RECETOX



Kohortove studie

9 [
ORIGINAL RESEARCH OBEgﬁ WILEY

Early life social conditions and adverse experiences are
associated with childhood BMI and perceived overeating

Anna Bartoskova Polcrova? | Gabriela Ksinan Jiskrova® | Martin Bobak®? |
Hynek Pikhart'? | JanaKlanova® | Albert J. Ksinan®

» Dlouhodobé sledovani osob (kohorty)

» Dobre prokazuji Casovou souslednost a tedy
souvislost mezi sledovanym jevem a rizikovym

faktorem

Background

Early life socioeconomic disadvantage and adverse experiences may lead to overeating,
which is in turn associated with increased body mass index (BMI). However, recent
evidence indicated that the association between childhood BMI and overeating might be
bidirectional. This bidirectionality prompts the need for further investigation of early life
predictors of BMI in childhood.

Objectives

To longitudinally assess the directionality of the association between childhood BMI and
perceived overeating and to investigate their antecedent early life predictors.

Methods

The sample included data from 5151 children from the ELSPAC study, collected between
18 months and 11 years of child age. The outcomes were child BMI and mother-reported
overeating, assessed at the age of 3, 5, 7 and 11 years. Predictors included maternal BMI,
maternal education, single parenthood, financial difficulties and adverse childhood
experiences (ACEs) reported by parents and paediatricians. The random intercept cross-
lagged panel model was applied.

Results

The mean child's BMI at age 3 was 15.59 kg/m? and increased to 17.86 kg/m? at age 11.
The percentage of parent-reported overeating increased in the following period, from
about 12% at age 3 to 17% at age 11. The results showed temporal stability in perceived
overeating and BMI, with a bidirectional relationship strengthening over time. The child's
BMI was associated with maternal BMI. Maternal BMI was positively associated with
child-perceived overeating, but a stronger effect was found for ACEs. ACEs mediated the
impact of maternal education, financial difficulties and single parenthood on overeating.

Conclusions

We observed stable bidirectional associations between BMI and perceived overeating.
The results indicated two main pathways: one linked to maternal BMI and early
childhood BMI increase followed by perceived overeating and the second associated with
ACEs mediating the effect of early childhood social factors on perceived overeating,
leading to gradual BMI gain.




Kohortove studie

VYHODY
1. Prokazatelna kauzalita

2. Vhodne, kdyz je malo znamo o

zdravotnich dusledcich expozice

3. Vhodné pro sledovani ridce se

vyskytujici expozice

LIMITACE

1.

2.

FinanCne i Casove velmi narocna
Ztrata respondentu v prubéhu

studie

Muze trvat velmi dlouhou dobu,

nez se projevi dusledky expozice



B) Intervencni studie — randomizovana studie

Randomizované kontrolované studie

Podstatou randomizované kontrolované studie je nahodné pfidélovani pacientt do dvou
skupin. Pacientum v jedné skupiné je podavan testovany lék, zatimco pacientim ve druhé
skupiné placebo. U obou skupin jsou v priubéhu uréeného ¢asového obdobi sledovany

pfedem urcené faktory (incidence srde¢nich zachvatu, hladina lipidu v krvi, umrti apod.).
Randomizovana dvojité slepa studie (ani I€ékar, ani pacient nevi do které skupiny patfi)

Zaslepené studie maji mnohem vétsi vypovidaci hodnotu a jsou z hlediska prukaznosti
urcitého vyzkumu vazenejsi nez studie nezaslepené. Z povahy nékterych studii vSak vyplyva

fakt, Ze jejich slepost, napf. kvuli rozdilnosti pouzité intervence, nemuze byt zarucena.



RCT

Can Vitamin D Supplementation Reduce the Risk of
Fracture in the Elderly? A Randomized Controlled Trial

HAAKON E. MEYER,'? GURO B. SMEDSHAUG,"? ELISABETH KVAAVIK,'? JAN A. FALCH,?
AAGE TVERDAL,' and JAN 1. PEDERSEN?

» Definovani participantu

« Randomizované rozdéleni do skupin dle
intervence ( v€etné kontrolni skupiny)

» Sledovani intervencni faze

» Porovnani vysledku mezi skupinami

Abstract

Randomized controlled trials have shown that a combination of vitamin D and
calcium can prevent fragility fractures in the elderly. Whether this effect is
attributed to the combination of vitamin D and calcium or to one of these

nutrients alone is not known. We studied if an intervention with 10 pg of vitamin
D5 per day could prevent hip fracture and other osteoporotic fractures in a double-
blinded randomized controlled trial. Residents from 51 nursing homes were
allocated randomly to receive 5 ml of ordinary cod liver oil (n = 569) or 5 ml of cod
liver oil where vitamin D was removed (n = 575). During the study period of 2

years, fractures and deaths were registered, and the principal analysis was
performed on the intention-to-treat basis. Biochemical markers were measured at
baseline and after 1 year in a subsample. Forty-seven persons in the control group
and 50 persons in the vitamin D group suffered a hip fracture. The corresponding
figures for all nonvertebral fractures were 76 persons (control group) and 69
persons (vitamin D group). There was no difference in the incidence of hip
fracture (p = 0.66, log-rank test), or in the incidence of all nonvertebral fractures (p
= 0.60, log-rank test) in the vitamin D group compared with the control group.
Compared with the control group, persons in the vitamin D group increased their
serumn 25-hydroxyvitamin D concentration with 22 nmol/liter (p = 0.001). In
conclusion, we found that an intervention with 10 pg of vitamin D5 alone produced
no fracture-preventing effect in a nursing home population of frail elderly people.




Randomizovany pokus

LIMITACE

VYHODY

1. NejvhodngjSi pro nové poznatky

o prevenci, |écbe, medikaci..

2. Vysoka validita

1.

2.

FinanCne i Casove velmi narocna
Casto provadéno kratce na

malém poctu pacientu

Muze byt finanéné podporovano

soukromymi sektory

Etické limity



Randomizované
experimenty

Prurezové (populacni)
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Kauzalita — prokazana pricinnost jevu

Hodnoceni kauzality — Sir Austin Bradford Hill (1965)

= Sila - RR, OR

» Konzistence — asociace prokazana mnoha studiemi na rznych populacich
= Specificita — outcome je nejlépe predpovidan jednim primarnim faktorem

= Temporalita — expozice vede k dusledku

» Biologicky gradient — vetSi davka, vyssi efekt

» Biologickeé vysvetleni — teorie ma opodstatnéni v biologickych zakladech

» Koherence — vysledky nejsou proti souCasnemu poznani

= Reversibilita — snizeni expozice vede ke snizeni rizika dusledku



Confounding

« Confounder = Treti faktor asociovany s faktorem i dusledkem
 Typicky pohlavi, vék, socioekonomicky status, etnicita, koureni, alkohol

* Nutné uvazovat pred sbérem dat — muze nastat problém, kdy nebudeme mit

data o vyznamném confounderu sledovaneého vztahu
* Nutné identifikovat pfi statistické analyze a zahrnout do statistickych modelu

* Residualni confounding — nemeritelny nebo Spatné méreny confounder, v

observacnich studiich nelze zcela eliminovat



Confounder

(; “—“—"
PRAVAPA



Confounder

Uvazujte mozné confoundery nasledujicich vztahu:

1) V mesici Cervenci jsme pozorovali enormne vysokou spotfebu zmrzliny v

populaci, stejné jako narust pfipadu infarktu myokardu.

2) U jedincu zijicich v oblastech znecisténého ovzdusi byla pozorovana vysSi

prevalence obezity.

3) NizSi skore v kognitivnim testu paméti bylo asociovano s vysSim rizikem

rakoviny tlustého streva.



Mediator and
moderator variables

‘ Mediator variable

»

Independent variable Dependent variable

T

Moderator variable
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Limitace

Kazda studie ma své limitace, které je potreba znat a rozumet jim.

Snahou vsak je limitace co nejvice eliminovat vhodne propracovanou
metodologii.

Limitace je nutné mit na paméti také pfi interpretaci vysledku



Bias

Systematicka chyba v designu studie
Vede k systematické chybeé ve vysledcich, zkresleni

Muze ovlivnit odhad jedné proménné/asociace mezi proménnymi



» Chyba v naboru respondentu

FAZE PRIPRAVNA
* Formulace teoretického ci praktického :> FAZE REALIZACNI

* Nereprezentativni vzorek

problému.

* Formulace teoretické hypotézy. el g

* Formulace souboru pracovnich hypotéz.

* Design - vybér typu studie

* Rozhodnuti o populaci a vzorku. FAZE ZAVEREENA

* Pilotni studie. « Analyza dat.

* Rozhodnuti o technice sbéru dat. * Interpretace, zaveéry,

e o y teoretické zobecnéni
* Konstrukce nastroju pro shér.

* Predvyzkum.



Na koho bude studie cilit”?

Kazda vyzkumna otazka zahrnuje informaci o populaci, na kterou cili.

Cilova populace studie musi byt vzdy podrobne, presné a jasné
definovana.

Jaké charakteristiky by mohly byt posuzované pro populace
epidemiologickych studii?



Populace a vyberova populace

Cilova populace je skupina subjektl, o
které chceme zjistit néjakou informaci

Vybeérova populace (experimentalni
vzorek) je podskupina cilové populace,
kterou pozorujeme, merime, analyzujeme.
Jakekoliv vysledky chceme zobecnit na
celou cilovou populaci.

CiLOVA POPULACE

Vyberova populace musi svymi
charakteristikami odpovidat cilove populaci
(reprezentativnost).



Vyber respondentu

1. Krok: Vymezeni cilové populace, stanoveni zakladniho souboru
2. Krok: UrCeni techniky vybéru vzorku

3. Krok: Stanoveni velikosti vzorku



Zamyslete se nad priklady nize:

1.

Chceme zjistit zastoupeni vegetarianu v populaci Brna. Dotazniky jsme
pripravili v tisténé formé a zanechali je k dispozici v oblibenem jogovém
studiu, v oblibené Cajovné, ve Sklizenu, u své kadernice a manikerky. Za

mesic si vyplneneé vyzvedneme.

. Chceme zjistit, jaké procento vysokoskolaku koufi marihuanu. Pripravime

si dotazniky, které nechame k dispozici v knihovnach vSech fakult spolu se

zapeceténou schrankou, kam muzou studenti vyplnéné dotazniky vhodit.



Informacni bias

Misclassification

* Nadhodnoceni Ci podhodnoceni

* Napfiklad: podhodnoceny pocet cigaret, nadhodnocena doba fyzickeé aktivity
Recall/Reporting bias

* Chyba v tom, jaké podava respondent informace

* Proto je nutne, aby subjekt neznal presnou vyzkumnou hypotezu

» Bohuzel i respondenti mohou lhat, dotaznik by mél byt proto ,neprustrelny”



Informacni bias

Observacni bias

« Chyba ve zpusobu jakym pozorovatelé sbiraji informace
Interviewer bias

« Chyba tazatele

LIV 4

* Napf. podrobnéjsi informace u exponovanych



Volba vhodného designu studie je zcela zasadni pred zahajenim vyzkumu,

provedeni analyzy, ale také pri interpretaci epidemiologickych studii

Kazdy typ studie ma sveé vyhody i limitace, kterych si musime byt vedomi

Predevsim limitace kazdého designu je nutné vzdy zduraznit a pocCitat s nimi



Kazda analyza je bezpredmeétna, pokud neumime vysledky spravne

interpretovat.
Interpretace vysledku je kliCovy moment kazdého vyzkumu.

Veédecke studie mohou byt nest’astné interpretovany, ve snaze podlozit

sva tvrzeni védou



KEEP
CALM

AND

DO YOUR
RESEARCH



