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® 1 INTRODUCTION

The introductory section explains the key terms such as me-
diator, mediation analysis, and total, direct, and indirect ef-
fects in mediation analyses. An intermediator or mediator is
a third (intervening or mediating, intermediating) variable
(MacKinnon et al., 2007a) that represents the mechanism
by which an independent variable (predictor) can influence
a dependent variable (criterion); mediators explain how ex-
ternal physical events take on internal psychological signif-
icance (Baron & Kenny, 1986). Mediation is typically the
standard for testing theories regarding psychological pro-
cesses (Rucker et al., 2011). Mediation is understood as the
influence of a third variable that informs the relation be-
tween two variables by explaining how or why the two vari-
ables are related (Fairchild et al., 2009, 487). Researchers
can use mediation to explain the process or mechanisms of
one variable having an effect on another (MacKinnon,
Fairchild & Fritz, 2007b). Mediation can be defined as a re-
lation, or a series of relations, in which an independent
variable causes a mediating variable, which then causes
a dependent variable (MacKinnon & Luecken, 2008,
MacKinnon, Fairchild & Fritz, 2007b).These studies sug-
gest that the following conditions must be met for media-
tion to exist: a) there must be a substantial relation be-
tween an independent variable and the mediating variable
(mediator) and there must be a relation between the medi-
ating variable and the dependent variable; b) mediation re-
quires a causal precedence, i.e. the independent variable
precedes and is a cause of the mediator, and the mediator
must precede and be a cause of the dependent variable.

Mediation analysis implies a causal process that con-
nects the variables by modelling how an intervening, or me-
diator, variable (M) transmits the influence of an independ-
ent variable (X) onto an outcome, i.e. the dependent vari-
able (Y) (Fairchild et al., 2009, Hayes, 2009).

In mediation analyses, total, direct, and indirect ef-
fects are distinguished. Figure 1depicts the total effect (c)of
an independent variable (X) on the dependent variable (Y),
while ¢ (Figure 2) shows the direct effect of an independent
variable (X) on the dependent variable (Y) after controlling
for the mediator (M). The effect of the independent variable
(X) on the mediator (M) is represented by a, while the effect
of the mediator on the dependent variable, controlling for
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Figure 1/ Obréazek 1

Total effect (c) of the independent variable (X) on the dependent variable
(Y) (adapted from Hayes, 2009, p. 409)

Totalny efekt (c) nezavislej premennej (X) na zavislu premennd (Y)
(upravené podl'a Hayes, 2009, str. 409)
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® 1 UVoD

Cielom uvodu je objasnit kltdéové pojmy, ku ktorym patri
medidtor, media¢na analyza, ako aj totdlne, priame a nepria-
me efekty v mediaénych analyzach. Intermediator alebo me-
diatorje tretia (intervenujica alebo media¢na, intermediac-
nd) premennda (MacKinnon et al., 2007a), ktora reprezentuje
mechanizmus, ktorym nezavisla premennd (prediktor) moze
ovplyvriovat zavisld premennd (kritérium); medidtor vysvet-
luje, ako vonkajsie udalosti nadobidajia vnitorny psycholo-
gicky vyznam (Baron & Kenny, 1986). Mediaciaje typickym
Standardom testovania teérii tykajucich sa psychologickych
procesov (Rucker et al., 2011). Medidcia predstavuje vplyv
tretej premennej, ktorym sa identifikuje vztah medzi dvomi
premennymi prostrednictvom vysvetlenia, ako alebo preco
majd dané dve premenné vztah (Fairchild et al., 2009, 487).
Prostrednictvom medidcie vyskumnici mézu vysvetlit proces
alebo mechanizmus, ktorym jedna premenna ovplyviiuje
druhi (MacKinnon, Fairchild & Fritz, 2007b). Medidcia
moze byt definovana ako vztah, resp. retazec vztahov, v kto-
rom nezavisld premennd ovplyviiuje mediaéni premennd,
ktora nasledne ovplyviiuje zavisla premenni (MacKinnon &
Luecken, 2008, MacKinnon, Fairchild & Fritz, 2007b), pri-
¢om, ako uvadzaju autori, potvrdenie medidcie predpoklada
naplnenie existujicich podmienok: a) musi existovat sub-
stancidlny vztah medzi nezévislou premennou a mediaénou
premennou (medidtorom) a musi existovat vztah medzi me-
dia¢nou premennou a zavislou premennou, b) mediacia vyza-
duje kauzédlnu naslednost, tzn., Ze nezavisla premenna pred-
chéadza a je pri¢inou mediatora, ako aj medidtor musi pred-
chadzat a byt pri¢inou zavislej premennej.

Media¢na analyza naznacuje kauzalny proces, ktory
spéja premenné prostrednictvom modelovania toho, ako in-
tervenujica premennd alebo mediator (M) prenasa vplyv
nezavislej premennej (X) na vysledok, tzn. zavisla premen-
nu (Y) (Fairchild et al., 2009; Hayes, 2009).

V mediaénych analyzach rozliSujeme totélne, priame
a nepriame efekty. Obrdzok 1 prezentuje totalny efekt (c)
nezavislej premennej (X) na z4visla premennd (Y), zatial ¢o
¢! (obrdzok 2) reprezentuje priamy efekt nezavislej premen-
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Figure 2 / Obrazek 2
Simple mediation model (adapted from Hayes, 2009, p. 409)
Jednoduchy mediacny model (upravené podl'a Hayes, 2009, str. 409)
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the independent variable, is represented by 4. The indirect
effect is the product of a x b (Rucker et al., 2011, Hayes,
2009). A variable can be considered to be functioning as
a mediator when a previously significant relation between
the independent and dependent variables ceases to be sig-
nificant after controlling for the effect of the independent
variable on the mediating variable and the effect of the me-
diating variable on the dependent variable, with the stron-
gest demonstration of mediation occurring when the origi-
nally significant relation between the dependent and inde-
pendent variables is reduced to zero (Baron & Kenny,
1986). In terms of practical implication, let us assume that
in the first step we found that our prevention programme
yielded a desirable change in behaviour (the crelation was
significant). In the second step, we included self-esteem as
a third variable (M= mediator) in the analysis to examine
how our programme works. We found that both the a (pre-
vention programme and self-esteem) relation and the
b (self-esteem and behavioural change) relation were signif-
icant, while the direct relation, ¢” (prevention programme
and behavioural change) became insignificant. This leads
us to the conclusion that the development of self-esteem
contributed to our preventive programme achieving the de-
sirable change in behaviour and that there are other vari-
ables that can account for such a change. If the direct rela-
tion ¢’ (prevention programme —behavioural change) was
reduced to zero, which is very unlikely from the theoretical
point of view, it would suggest that self-esteem is a strong
and the sole mediator that can account for the mechanism
of achieving the desirable change in behaviour as a result of
our prevention programme. More complex mediation mod-
els featuring two mediators (M, W) are shown in Figures 3
and 4. It should be noted at this point that with multi-
ple-mediator mediation models a distinction is made be-

Figure 3 / Obrazek 3

Single-step multiple mediator model (adapted from Hayes, 2009, p. 409)
Jednostupriovy mnohondsobny mediaény model (a single-step multiple
mediator model) (upravené podl'a Hayes, 2009, str. 409)
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nej (X) na zavisla premenni (Y) po kontrole medidtora (M).
Efekt nezavislej premennej (X) na medidtora (M) je repre-
zentovany a, efekt mediatora na zavisld premennd pri kon-
trole nezavislej premennej je reprezentovany b. Nepriamy
efekt je produktom a x b (Rucker et al., 2011; Hayes, 2009).
O funkcii medidtora mézeme usudzovat vtedy, ked pri
kontrole vplyvu nezavislej premennej na mediaénd pre-
mennd a vplyvu mediaénej premennej na zavislia premen-
nu sa poévodne signifikatny vztah nezavislej a zavislej pre-
mennej zmeni na nevyznamny, pricom najsilnejSou demon-
Straciou medidacie je zmena povodne signifikatného vztahu
nezéavislej a zavislej premennej na nulovy vztah (Baron &
Kenny, 1986). Prakticky to teda mézZe znamenat, Ze sme
v prvom kroku zistili, Ze nd$ preventivny program vedie
k oakdvanym zmenam spravania (vztah c¢ bol vyznamny).
V druhom kroku sme sa pytali na to, ako nas program fun-
guje, a zaradili sme do analyz tretiu premennt (M=media-
tor), ktorym bola sebatcta. Zistili sme, Ze vztah ,,a“ (preven-
tivny program a sebatcta), ako aj vztah ,“b (sebaucta
a zmena spravania) boli vyznamné, a priamy vztah ,c¢™
(preventivny program — zmena spravania) sa zmenil na ne-
vyznamny. Pre nds to znamena, Ze prostrednictvom rozvoja
sebatcty sme naSim preventivnym programom dosiahli
ofakdvani zmenu spravania a zaroven, Ze existuja dalSie
premenné, ktoré mézu uvedend zmenu spravania objasnit.

13

Ak by sa priamy vztah ,c™ (preventivny program — zmena
spravania) zmenil na nulovy, ¢o je z teoretického hladiska
velmi mélo pravdepodobné, potom by to znamenalo, Ze se-
batcta je silnym a jedinym medidtorom, ktory vysvetluje
mechanizmus dosiahnutia oéakdvanej zmeny spravania
na$im preventivnym programom. Komplexnejsie media¢né
modely s dvomi medidtormi (M, W) prezentuju obrdzky 3, 4.
V stvislosti s media¢nymi modelmi s viacerymi mediatérmi
je potrebne upozornit na rozliSovanie $pecifického nepria-
meho efektu (tzn. Specificky nepriamy efekt nezavislej pre-
mennej X na zavisli premennta Y cez mediator M) a totélne-

a, a, b1 bz

Figure 4 / Obrazek 4

Multi-step multiple mediator model (adapted from Hayes, 2009, p. 409)
Viacstupriovy mnohonasobny mediacny model (a multi-step multiple
mediator model) (upravené podl'a Hayes, 2009, str. 409)



tween a specific indirect effect (i.e. the specific indirect ef-
fect of independent variable X on dependent variable Y
through mediator M) and the total indirect effect of X (i.e.
the sum of the specific indirect effects).

® 2 MEDIATION ANALYSES IN PSYCHOLOGY

Mediation analyses identify cognitive or behavioural pro-

cesses that explain the relation of an independent variable

to the dependent one (Morgan-Lopez & MacKinnon,

2006). The importance of the role of mediation analyses in

psychology was confirmed by an analysis of studies pub-

lished from 2005 to 2009 in the Journal of Personality and

Social Psychology (JPSP) and Personality and Social Psy-

chology Bulletin(PSPB) (Rucker et al., 2011). It was found

that approximately 59% of the articles published in the

JPSP and 65% of those in the PSPB included at least one

mediation test, with a large number of such mediation anal-

yses following the causal steps approach described by

Baron and Kenny (1986). The popularity of mediating vari-

ables in psychology has several reasons (Morgan-Lopez &

MacKinnon, 2006, MacKinnon, Fairchild,& Fritz, 2007b;

MacKinnon & Luecken, 2008):

* the dominance of the S — O — R psychological model, in
which mediating mechanisms in the organism (O)
explain how a stimulus (S) leads to a response (R); the
results of mediation analyses in etiological studies can
be used to identify the relationships between risk
factors and the outcome, dependent variables (such as
health indicators and risk behaviour);

* mediating variables are employed by numerous
psychological theories. Mediation analyses are helpful
in developing and evaluating programmes of
intervention and prevention.They make it possible to
identify programme components and mediators which
are or are not responsible for the transmission of the
effects of the programme. In this respect, it can be
summarised that interventions are designed in such
a way as to achieve the change in the outcome of
interest (such as a reduction in alcohol consumption) by
targeting mediating variables that are hypothesised to
be causally related to the outcome;

methodology, i.e. in methodological terms, mediation
analysis is involved in the consideration of how a third
variable can be incorporated into statistical analyses
revealing the existing mechanisms or conditions that
account for its rising or declining effects. The
step-by-step approach to the processing of the results of
psychological research by means of mediation analyses
is relativised in relation to the causal steps of mediation
analyses and the conventional interpretation of the
results of mediation analyses (Rucker et al., 2011). In
line with the causal steps approach to mediation
analysis as described by Baron and Kenny in their 1986
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ho nepriameho efektu X (tzn. suma Specifickych nepria-
mych efektov).

@ 2 MEDIACNE ANALYZY V PSYCHOLOGII
Mediac¢né analyzy identifikujd kognitivne alebo behavioral-
ne procesy, ktoré vysvetluju vztah nezavislej k zavislej pre-
mennej (Morgan-Lopez & MacKinnon, 2006). Vyznamnost
mediaénych analyz v psycholégii potvrdzuje analyza studii
publikovanych v obdobi medzi rokmi 2005 az 2009 v ¢asopi-
soch The Journal of Personality and Social psychology
(JPSP) a Personality and Social Psychology Bulletin
(PSPB) (Rucker et al., 2011); bolo zistené, Ze priblizne 59 %
studii ¢asopisu JPSP a 65 % studii ¢asopisu PSPB obsaho-
valo prinajmensSom jeden mediaény test, pri¢om uvedené
mediac¢né analyzy boli vaéSinou realizované v sulade s pri-
stupom kauzalnych krokov popisanych autormi Baronom
a Kennym v §tudii z roku 1986. Urcita popularita mediac-
nych premennych v psycholégii ma niekolko pri¢in
(Morgan-Lopez & MacKinnon, 2006; MacKinnon, Fairchild
& Fritz, 2007b; MacKinnon & Luecken, 2008):
* Dominancia S — O — R psychologického modelu,
v ktorom mediaéné mechanizmy v organizme (O)
vysvetlujua to, ako stimulus (S) vedie k uréitej reakeii
(R); podla vysledkov media¢nych analyz v etiologickych
studidch mozno identifikovat vztahy medzi rizikovymi
faktormi a vyslednymi, zavislymi premennymi
(napriklad ukazovatelmi zdravia, rizikového spravania
apod.).
* S mediaénymi premennymi pracujd viaceré
psychologické teérie. Mediaéné analyzy prispievaja
k rozvoju a hodnoteniu intervenénych programov,
programov prevencie; umozriuju identifikovat
komponenty programov a mediatory, ktoré sud, alebo nie
st zodpovedné za transmisiu efektov programu.
V tychto suvislostiach mozno zhrnut, Ze intervencie st
programované tak, Ze o¢akdvand zmena vysledku
zdujmu programu (napriklad redukcia konzumaécie
alkoholu) je dosahovana prostrednictvom mediaénych
premennych, ktorych kauzalny vztah k o¢akdvanému
vysledku zaujmu bol hypotetizovany.
Metodologickéa pri¢ina, tzn., Ze z metodologického
hladiska media¢na analyza sa podiela na rieSeni

otazky, ako tretia premennd moze byt inkorporovana do
Statistickych analyz odhalujucich existujice
mechanizmy alebo podmienky vysvetlujtce jej rastici
alebo klesajuci efekt. Postupnost spracovavania
vysledkov psychologickych vyskumov mediaénymi
analyzami je relativizovand vo vztahu k zauzivanej
interpretécii vysledkov mediaénych analyz (Rucker et
al., 2011). V sdlade s kauzédlnymi krokmi mediac¢ne;j
analyzy, ktoré popisuji Baron a Kenny v $tudii z roku
1986 (Rucker et al., 2011), je rozliSovany totalny

efekt X — Y (c) a priamy efekt X — Y (¢”) nezavislej
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study (Rucker et al., 2011), a distinction is drawn
between the X — Y total effect (¢c) and the X — Y direct
effect (¢”) of an independent variable (X) on the
dependent variable (Y) (see Figure 2), where ¢’
represents the total effect of X — Y after controlling for
the hypothesised mediator. Significance testing of the X
— Y relationshipis considered critical in two stages:

(1) first, the starting point of the mediation analysis is
critical. In this respect, a significant c coefficient is a neces-
sary condition for testing mediation.When the c coefficient
is not significant, the assumed existence of an indirect ef-
fect of X — Y mediated by a hypothesised measure is dis-
missed and mediation testing is discontinued,

(i1) second, if a ¢ coefficient, i.e. the ¢ coefficient which
represents a direct effect of X — Y after controlling for a pro-
posed mediator, is not significant, researchers interpret
such a result as perfect, complete, or full mediation. In the
event that ¢” is found significant, researchers typically re-
port that the mediator only partially mediates the X — Y ef-
fect. This interpretation has salient implications for theory
testing and the development of psychological knowledge. In
this case, full mediation suggests that a researcher pro-
vided an “exhaustive” explanation of a psychological pro-
cess under study and no further testing of indirect effects is
needed. On the other hand, if only partial mediation was as-
certained, there is an implication of other indirect effects
within a psychological process under scrutiny which should
be tested.

Rucker et al. (2011) report that: (i) the reason for the
¢ or ¢’ coefficients not being significant lies in the differen-
tial statistical power detected for ¢ or ¢‘,which may be less
than the power of the a x b pathway, i.e. the indirect effect of
X —Y,; (i1) the effect of an independent variable (X) on a me-
diator (path @) can be stronger than that exerted on the de-
pendent variable (path b), which can lead to an indirect ef-
fect being stronger than the total effect. Thus, the a x b path
can be significant even if the ccoefficient is not (for detailed
coverage of other reasons see Rucker et al., 2011). The
above findings make one reconsider mediation analyses
and apply caution when interpreting full and perfect media-
tion in psychological research.

® 2 / 1 Possible effects of a third variable
While the system of three variables may seem simple, the
inclusion of a third variable in analyses makes it possible to
arrive at interpretations other than those achieved with
a mediator. In psychological research, the mediator as
a third variable needs to be distinguished from other types
of third variables:

(i) moderator (a moderator is a variable, the measure of
which influences the relation between the independent and
dependent variables; moderation analysis is used to test for
any changes in the relationship between two variables as

OROSOVA, 0.

premennej (X) na zavisld premennt (Y) (viz obrdzok 2),
pri¢om ,¢”“ reprezentuje priamy efekt X — Y po kontrole
hypotetizovaného medidtora. Testovanie signifikatnosti
vztahu X — Y je povazované za kritické v dvoch
smeroch:

(i) Po prvé, kriticky je prvy krok media¢nej analyzy.
V tomto ohl'ade je signifikantny ,c“ koeficient nevyhnutnou
podmienkou mediaéniho testovania, ak ,c“ koeficient nie je
signifikantny, predpoklad o existencii nepriameho efektu
X — Y prostrednictvom hypotetizovaného mediatora je za-
mietany a v media¢nom testovani sa nepokracuje.

(ii) Po druhé, ak nie je koeficient ¢ “ signifikantny, tzn.
koeficient ,c¢™, ktory reprezentuje priamy efekt X — Y po
kontrole hypotetizovaného mediatora, vyskumnici inter-
pretujd uvedeny vysledok ako perfektni, kompletnu alebo

3

uplnt mediaciu a ak je koeficient ,c¢™“ signifikantny, vy-
skumnici typicky uvadzaju, ze mediator iba ¢iastoéne mediuje
X — Y efekt. Uvedena interpretacia ma zasadny dopad na
testovanie tedrii, na rozvoj psychologického poznania. Upl-
né medidcia v tomto pripade znamend, Ze vyskumnik ,vy-
cerpavajuco” vysvetlil skimany psychologicky proces a d’al-
Sie testovanie nepriamych efektov nie je potrebné, na roz-
diel od situacie, ked bola vyskumnikom zistend iba
Giastofnd medidcia a dalSie testovanie nepriamych efektov
v skimanom psychologickom procese je predpokladané.
Rucker et al. (2011) uvadzaju, Ze (i) pri¢inou toho, Ze
~“ alebo ,c“koeficient nie je signifikantny, spoc¢iva v Statis-

(7

ticky odliSnej zistenej sile ,c“ alebo ,c“ koeficientu, ktora
moze byt nizsia, ako sila cesty ,a x b, tzn. nepriameho efek-
tu X — Y, (ii) efekt nezavislej premennej (X) na mediator
(cesta ,,a“) moze byt vySsi neZ na zavisli premennt (cesta
4D, o modzZe viest k silnej§iemu nepriamemu efektu v po-
rovnani s totdlnym efektom. Tzn., Ze cesta ,a x b“ moze byt
signifikantnd, aj ked koeficient ,c“ nie je signifikantny (po-
drobnejsie d'alSie priciny v Rucker et al., 2011). Uvedené ve-
die k prehodnoteniu mediaénych analyz, ako aj opatrnosti
pri interpretovani uplnej, perfektnej medidcie v psycholo-
gickom sktimani.

® 2 /1 Mozné efekty tretej premennej

Hoci systém troch premennych sa javi ako jednoduchy, za-
radenie tretej premennej do analyz umozniuje iné, od media-
tora odlisné, interpretdcie. Medidtor, ako tretiu premennd,
je potrebné v psychologickom skimani odligit od dalsich ty-
pov tretej premennej:

(i) moderatora (moderator je jednou z premennych,
ktorej meniaca sa uroven meni aj vztah nezavislej a zavislej
premennej; moderaéna analyza testuje, ¢i sa meni, alebo
nemeni vztah medzi dvomi premennymi ako funkcia tretej
premennej). Media¢né analyzy moézu poskytovat informécie
o mediaénych procesoch, av§ak nemoézu poskytovat infor-
macie o tom, ¢i su tieto procesy rozlicné v jednotlivych sub-
populaciach. Kombinacia pristupov, analyza mediatorov



a function of a third variable). While they are able to pro-
vide information about mediation processes, mediation
analyses cannot be a source of information about whether
these processes differ from subpopulation to subpopulation.
A combination of approaches, analysis of mediators and
moderators, is applied to etiological studies, as well as in re-
search into health-specific prevention, as it makes it possi-
ble to identify factors which are responsible for the effec-
tiveness of an intervention and subpopulations which bene-
fit, or do not, from the intervention,;

(i1) covariate (a variable which has a relation with one
or both of the independent and dependent variables, but
does not significantly influence or change the relation be-
tween an independent and dependent variable when in-
cluded in a statistical analysis);

(iii) confounder (a confounding variable is one that is
associated with a risk factor and acts as an independent
risk factor for the final effect that is being measured —out-
come indicator). For example, age (confounder, a third vari-
able) can be a confounding factor in terms of the positive re-
lationship between annual income (independent variable)
and the occurrence of cancer (dependent variable). In com-
parison to younger individuals, older people generally earn
more and are more likely to have cancer. Thus, the level of
income and the rate of cancer are associated via a third
variable, which is age. Income does not influence age, but
age has an effect on the occurrence of cancer; i.e. unlike in
mediation analysis (see Figure 2), there is a reversed effect
between the independent variable and the third variable;

(iv) suppressor (a factor which suppresses the effect):
unlike mediator and confounder, this type of third variable
increases the strength of the relation between the inde-
pendent and dependent variables, while the direct and me-
diating action of the independent variable on the dependent
one has the opposite effect. Known as the inconsistent me-
diation model, it differs from the mediation model, in which
the direct and mediating effects have the same direction.
An example of an inconsistent mediation model is the exam-
ination of the effect of a programme aimed at preventing
the use of steroids. In comparison to the non-exposure con-
trol group, a reduction in the intention to use steroids was
found among programme participants. Several mediators of
this reduction were identified. One of the mediators, the
reasons for steroid use, makes it possible to demonstrate an
inconsistent mediation model. The total effect of the pre-
vention programme was almost zero in this case. The direct
and indirect (mediation) effect of the programme was the
opposite. The prevention programme resulted in an in-
crease in the number of reasons for steroid use, which in
turn led to an increased level of intention to use them.
Luckily, other significant mediating effects were identified
which explained the programme being effective in reducing
steroid use as desired.
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a moderéatorov, je aplikovand tak v etiologickych Studiéch,
ako aj pri skimani prevencie zdravia; uvedena kombinacia
umoznuje identifikovat faktory zodpovedné napriklad za
dcinnost intervencie, ako aj idenfikovat subpopulécie, ktoré
maju/nemaju benefit z intervencie,

(ii) kovaridcie (tato premennd ma vztah s jednou alebo
obomi premennymi, nezavislou a zavislou, ale neovplyviiu-
je, nemeni vyznamnym sposobom vztah nezavislej a zavis-
lej premennej, ak kovariantnd premennd vlozime do Statis-
tickych analyz),

(ii1) confounding (confounder = faktor skresl'ujici, za-
vadzajuci efekt; je premennd, ktora je asociovand s riziko-
vym faktorom a je nezavislym rizikovym faktorom pre me-
rany vysledny efekt — koncovy ukazovatel). Napriklad vek
(confounder, tretia premennda) moze byt skreslujicim fak-
torom pozitivneho vztahu medzi roénym prijmom (nezavis-
la premennd) a vyskytom rakoviny (zdvisla premenna).
Starsi jednotlivei pravdepodobne zarabaja viac nez mladsi
a je u nich vys§sia pravdepodobnost vyskytu rakoviny. Pri-
jem a vyskyt rakoviny je tak asociovany cez spoloénd tretiu
premennd, vek. Prijem neovplyvniuje vek, ktory ovplyviiuje
vyskyt rakoviny. Tzn., Ze na rozdiel od mediac¢nej analyzy
(viz obrdzok 2) je medzi nezavislou premennou a tretou pre-
mennou opacny efekt,

(iv) suppression (suppressor =
efekt). Tzn., Ze tretia premennd, suppressor, na rozdiel od

faktor potlacajuci

mediatora a confoundera, zvysi silu vztahu medzi nezavis-
lou a zavislou premennou, pricom priamy a mediaény vplyv
nezavislej na zavisli premennu v porovnani s mediaé¢nym
modelom mé opaény efekt. Takyto model je znamy ako ne-
konzistentny mediaény model na rozdiel od mediaéného mo-
delu, v ktorom m4 priamy a mediaény efekt rovnaky smer.
Prikladom nekonzistentného mediaéného modelu je sku-
manie efektu programu prevencie uzivania stereoidov. Bola
zistend redukcia zameru uzivat stereoidy medzi u¢astnikmi
programu na rozdiel od kontrolnej skupiny, ktora program
neabsolvovala. Niekolko medidtorov uvedenej redukcie bo-
lo identifikovanych. Jeden z mediatorov, dovody uzivania
stereoidov, umoznuje demostrovat inkonzistentny mediac-
ny model. Totdlny efekt programu prevencie bol v danom
pripade takmer nulovy. Priamy a nepriamy (mediaény)
efekt programu bol opaény. Program prevencie viedol k né-
rastu po¢tu dévodov uzivania stereoidov a to viedlo k naras-
tu zdmeru uzivat stereoidy. Nastastie boli identifikované
dalsie vyznamnejsie mediacné efekty, ktoré vysvetlili oca-
kavany efekt programu, ktory viedol k redukcii uzivania
stereoidov.

® 2 / 2 Typoldgia mediacie/nemediacie

Media¢né analyzy vo vacsine pripadov vychadzaja z jedno-
dimenziondlnej klasifikdcie medidcie autorov Barona
a Kennyho, podla ktorej je rozliSovana tplna mediacia,
¢iastoéna medidcia a nemedidcia. Je vSak potrebné zdéraznit,

39



40

® 2 / 2 Mediation/non-mediation typology

Mediation analyses are generally based on the one-dimen-
sional classification of mediation, distinguishing between
full mediation, partial mediation, and non-mediation, as
proposed by Baron and Kenny (1986).While their work is

Is ¢
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IsaxbxXc
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Complementary Competitive Indirect-only
(Mediation) (Mediation) (Mediation)

Figure 5a / Obrazek 5a
Mediation type classification (adapted from Zhao, Lynch, & Chen (2010, p. 201)
Klasifikacia typov mediacie (upravené podl’a Zhao, Lynch & Chen, 2010, s. 201)
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priacam a mala a stdle ma neoby¢ajny vplyv na rozvoj vys-
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among the most cited ones and has strongly influenced the
development of research into social sciences and health psy-
chology, as Pardoand Romanargue (2013), the widespread
use of a procedure may not necessarily guarantee the safety
of a strategy, and, in fact, the limitations of the procedure
proposed by Baron and Kenny have already been noted.
Considering two-dimensional mediation a more suitable op-
tion, Zhao, Lynch, and Chen (2010) propose the following
typology based on a three-variable causal model:

(i) complementary mediation (consistent model), i.e.
both the a x b mediated effect and the ¢ direct effect exist
and point in the same direction. Complementary mediation
corresponds to partial mediation in the classification by
Baron and Kenny;

(i) competitive mediation (inconsistent model, sup-
pression), i.e. both the a x b mediated effect and the c direct
effect exist and point in opposite directions;

(iii) indirect-only mediation, i.e. there is a mediated ef-
fect (a x b), but no direct effect (c). Indirect-only mediation
corresponds to full mediation in the classification by Baron
and Kenny;

(iv) direct-only non-mediation, i.e. there is a direct ef-
fect (¢), but no indirect effect;

(v) no-effect non-mediation, i.e. neither direct nor indi-
rect effects exist.

This typology and the interpretation it proposes are
outlined in Figure 5a and 5b. The awareness of a specific ef-
fect of a third variable (mediation, confounding, suppres-
sion), the mediation/non-mediation typology, leads one to
recognise the importance of the theoretical frameworks
used, the research questions formulated, and the hypothe-
ses tested (Byrne, 2013, Field, 2013, Schumacker & Lomax,
2004). For example, a researcher may primarily focus on
analysis of the psychological mechanism of the effect of
a substance use prevention programme on the behavioural
indicators of the effect of the programme (such as to-
bacco use status andalcohol use frequency in the past
month/year) or on the question concerning the possible ef-
fect of a third variable on a hypothesised relationship be-
tween the independent and dependent variables.

® 3 MEDIATION ANALYSIS AND HEALTH
PSYCHOLOGY

As suggested by MacKinnon and Luecken (2008), interest
in third variable analyses in health psychology makes it
possible to recover the “black box” by offering a more sophis-
ticated confirmation of the correlations between psychologi-
cal processes and health; analyses of mediation allow us to
move from asking “does this intervention improve the
health of an individual?” to “how does the intervention in-
fluence their health?” This shift is a sign of research efforts
progressing from the investigation of relations among vari-
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pecnosti zvolenej stratégie a aj v tom pripade autormi zvole-
ny postup mé uZ dnes svoje limity. Zhao, Lynch & Chen
(2010) povazuja za vhodnejSiu dvojdimenziondlnu media-
ciu, pricom trojpremenny kauzalny model umoznuje gene-
rovanie nasledovnej typolégie:

(i) Komplementarna mediacia (Complementary medi-
ation alebo Consistent model), tzn., Ze existuje v rovnakom
smere pdsobiaci mediaény efekt ,a x b“ aj priamy efekt ,c*.
Komplementarna mediacia zodpoveda c¢iatoénej medidcii
v klasifikacii autorov Barona a Kennyho.

(i1) Konkuren¢na mediacia (Competitive mediation
alebo Inconsistent model, Suppression), tzn., Ze existuje
v opaénom smere pdsobiaci mediaény efekt ,a x b“ a priamy
efekt ,,c“.

(iii) Iba nepriama medidacia (Indirect-only mediation),
tzn., Ze existuje mediacny efekt ,a x b“, ale absentuje pria-
my efekt ,.c“. Iba nepriama mediacia zodpoveda tplnej me-
diacii v klasifikacii autorov Barona a Kennyho.

(iv) Iba priama nemedidcia (Direct-only nonmediati-
on), tzn., Ze existuje priamy efekt ,c“ ale absentuje nepria-
my efekt.

(v) Nemediacia bez efektu (No-effect nonmediation),
tzn. Ze absentuje tak efekt priamy, ako aj nepriamy.

Uvedent typoldgiu s naslednou interpretdciou prezen-
tuje obrdzok 5a, b. Vedomost o odlisnom vplyve tretej pre-
mennej (mediation, confounding, suppression), o typolégii
mediacie/nemediacie vedie k uvedomeniu si dolezitosti teo-
retickych vychodisk, formulovanych vyzkumnych otdzok,
testovanych hypotéz a Statistickych postupov ich overova-
nia (Byrne, 2013; Field, 2013; Schumacker & Lomax, 2004).
Vyskumnik sa moze primérne orientovat na analyzu psy-
chologického mechanizmu, napriklad vplyvu programu pre-
vencie uzivania navykovych latok na behavioralne ukazo-
vatele efektu programu (napr. status fajéenia tabakovych
cigariet, frekvenciu konzumécie alkoholu v obdobi posled-
ného mesiaca/posledného roka ap.), alebo primarne na otaz-
ku tykajici sa mozného vplyvu tretej premennej na hypote-
tizovany vztah nezévislej a zavislej premennej.

@ 3 MEDIACNA ANALYZA A PSYCHOLOGIE
ZDRAVIA

Zaujem o tretiu premennt v psycholdgii zdravia, o analyzy
suvisiace s tretou premennou, ako uvddzaji MacKinnon
a Luecken (2008), umoznuju odhalenie ,¢iernej skrinky“,
resp. ponukaju sofistikovanejSie potvrdenie suvislosti me-
dzi psychologickymi procesmi a zdravim; analyzy mediacie
umoznuju posun od otazky ,zlepSuje uréita intervencia
zdravie jednotlivea?“ k otdzke ,ako intervencia ovplyviiuje
zdravie?“ Tento posun je znakom pohybu vyskumu od ski-
mania vztahov medzi premennymi k detailnejSiemu vysvet-
Tovaniu mechanizmu, kauzalnych ciest, ktorymi jedna pre-
mennd prinasa zmeny v inej, priCom skimanie naznade-
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ables to detailed explanations of the mechanism, i.e. the
causal pathwaysby which one variable brings about
changes in another. The theoretical interest in the causal
pathways has its practical significance in that the findings
it yields are used in the development of efficient and effec-
tive intervention programmes (MacKinnon & Luecken,
2008). In prevention programmes, mediation analyses often
include multiple mediating variables (multiple mediators;
see Figures 3 and 4) (MacKinnon, Fairchild & Fritz, 2007b)
and are used to test whether changes in the mediation vari-
ables which the intervention is targeting result from partic-
ipation in the programme and whether this fact can subse-
quently be related to behavioural changes associated with
health
internalisation and externalisation of problems, drug use,
and children’s and adolescents’ physical activities (Biihler,
Schroder & Silbereisen, 2008; Compas et al., 2010; Salmon,
Brown & Hume, 2009).

indicators, such as depressive symptoms,

® 4 MEDIATION ANALYSIS AND
SUBSTANCE USE PREVENTION
PROGRAMMES
When applied to the prevention of substance use, mediation
analysis is useful in examining the mechanism through
which a prevention programme exerts an influence on sub-
stance use and the extent to which a theoretical model re-
flects behavioural change processes (Orlando et al., 2005).
Figure 6 depicts a general model which is based on the
assumption that a prevention programme intended to pro-
voke change in the mediator will lead to the desired changes
in behaviour, i.e. will help in preventing health-related
problems. This model can also be implemented in secondary
and tertiary prevention programmes (MacKinnon, 1994).
The foundation for mediation analyses in substance use
prevention is the testing of theoretical propositions, e.g. the
social learning theory of Bandura, the problem behaviour
theory of Jessor and Jessor, and the theory of reasoned ac-
tion of Ajzen and Fishbein (MacKinnon, 1994) as well as the
testing of the effectiveness of traditional approaches (such
as the dissemination of information and affective educa-
tion) and approaches based on the social influence strategy
and the development of life skills (Berinsterova & Orosova,
2014, Sloboda & Bukoski, 2003). All the above are the build-
ing blocks for the development of prevention programmes
and the generation of hypothesised mediators responsible
for the effect of the programmes. The importance of media-
tion analyses in the prevention of substance use lies in them
allowing the quality of the implementation of the
programmes andthe validity of the study mediators and
outcomes of the prevention programmes to be tested. A
more detailed breakdown is provided by MacKinnon (1994):
(i) manipulation control: if a programme does not
change a mediator hypothesised in relation to problem be-

OROSOVA, 0.

nych kauzalnych ciest na teoretickej drovni ma svoju
prakticka délezitost, ktora spociva v implementacii zisteni
do procesu pripravy efektivnych a d¢innych intervenénych
programov (MacKinnon & Luecken, 2008). Mediaéné analy-
zy v preventivnych programoch ¢asto obsahujui viac mediac-
nych premennych (mnohonédsobné mediatéry, Multiple Me-
diators; viz obrdzok 3, 4) (MacKinnon, Fairchild & Fritz,
2007b) a testujq, ¢i zmeny v mediaénych premennych, na
ktoré je intervencia zacielend, su dosledkom participacie
v programe a ¢i tato skutoénost méze mat nasledne vztah
k behavioralnym zmenam stuvisiacim s ukazovatelmi zdra-
via, ktorymi mozu byt napriklad depresivne symptémy, in-
ternalizacia a externalizdcia problémov, uzivanie drog, fy-
zick4 aktivita deti a dospievajucich (Biihler, Schroder & Sil-
bereisen, 2008; Compas et al., 2010; Salmon, Brown &
Hume, 2009).

® 4 MEDIACNA ANALYZA A PROGRAMY
PREVENCIE UZIVANIA NAVYKOVYCH LATOK
Media¢na analyza v prevencii uzivania navykovych latok
umoziiuje skimat nielen mechanizmus, ktorym program
prevencie ovplyviiuje uzivanie navykovych latok, ale aj roz-
sah, v ktorom teoreticky model reflektuje procesy behavio-
ralnej zmeny (Orlando et al., 2005).

Figure 6 / Obréazek 6

Prevention programme model (adapted from MacKinnon, 1994, p. 128)

Prevention
programme

Model programu prevencie (upravené podl'a MacKinnona, 1994, str. 128)

Obrdzok 6 prezentuje vSeobecny model, ktory vycha-
dza z predpokladu, Ze pripraveny program prevencie zame-
rany na zmenu medidtora povedie k o¢akavanym behavio-
ralnym zmendm, tzn., Ze prispeje k prevencii vyskytu so
zdravim suvisiacich problémov, ale je implementovatelny
aj do programov sekunddrnej a terciarnej prevencie (Mac-
Kinnon, 1994). Zakladnym vychodiskom media¢nich analyz
v prevencii uzivania navykovych latok je testovanie teore-
tickych vychodisk, napr. tedrie socidlniho uéenia A. Bandu-
ru, teérie problémového spravania R. Jessora a S. L. Jesso-
ra, teérie odévodneného spravania I. Ajzena, M. Fishbeina
(MacKinnon, 1994), resp. testovania efektivnosti tradi¢nich
pristupov (Sirenie informacii, afektivne vzdelavanie), pris-
tupov vychadzajucich zo stratégie socidlniho vplyvu, rozvo-
ja zivotnych sposobilosti (BerinSterova & Orosova, 2014;
Sloboda & Bukoski, 2003). Uvedené je zdkladom pripravy
programov prevencie, generovania hypotetizovanych media-
torov zodpovednych za efekt programu. DélezZitost mediac-
nych analyz v prevencii uzivania navykovych latok spoéiva
v moznosti overovania kvality implementécie programov,



haviour, a change in the outcome, a behavioural indicator of
problem behaviour, is unlikely; if a programme focuses on
the enhancement of knowledge, a corresponding outcome,
i.e. the level of knowledge, should be looked for;

(i) programme quality: mediation analyses make it
possible to identify successful and unsuccessful components
of prevention programmes. If a programme component does
not lead to a change in a mediator, the component will need
changing or improving. The current state of knowledge, i.e.
a theoretical framework, is important in this respect. In the
event that the available evidence shows that the develop-
ment of refusal skills is effective in preventing substance
use while a researcher fails to demonstrate the develop-
ment of such a mediator, then it is advisable to find ways to
improve the specific programme component. If the existing
evidence does not support the success of a given component
and neither does the researcher, then it is advisable to con-
sider improving work with the component in the specific
programme or excluding it and focusing on the implementa-
tion and testing of other mediators;

(iii) measurement quality: ideally, the psychometric
properties of mediating variables should be addressed be-
fore a study is implemented;

(iv) the effect of the programme: the effect of the
programme can manifest itself at the level of the study me-
diator rather than at the level of the outcome, the behav-
ioural indicator of the effect of the programme under study.
This situation occurs when the effectiveness of school-based
substance use prevention programmes is tested. The effect
of the programme at the behavioural level may not be ob-
served among schoolchildren until they are older, after
a certain time has elapsed since the completion of the
programme;

(v) testing of the mediation process: mediation analy-
sis makes it possible to identify the change mechanism, i.e.
when a programme yields a desired behavioural change,
such as a reduction in alcohol consumption, this change can
be explained by the mediators, such as refusal skills and so-
cial norms, under observation. Mediation analysis thus an-
swers the question of which mediator is responsible for the
change in behaviour;

(vi) theoretical implications: one of the major strengths
of mediation analyses is the testing of competing theorieson
which a prevention programme is based.

(vii) practical implications: substance use prevention
programmes can hardly be effective without their effective
and ineffective components being identified.
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validity sledovanych mediatorov a vysledkov implemento-
vanych programov prevencie, pri¢om podrobnejsie to Mac-
Kinnon (1994) zhfna do nasledujicich bodov:

(i) kontrola manipulacie: ak program nezmeni media-
tor hypotetizovany vo vztahu k problémovému spravaniu,
je nepravdepodobna zmena vysledku, behavioralneho uka-
zovatela problémového spravania; ak je program orientova-
ny na narast vedomosti, sledovany by mal byt zodpovedaju-
ci vysledok, tzn. daroven vedomosti,

(i1) kvalita programu: mediaéné analyzy umoznuji
identifikovat ispesné a netispesné komponenty programov
prevencie. Ak komponent programu nevedie k zmene medi-
atora, povedie to k potrebe zmeny, zlepSenia uvedeného
komponentu. DélezZity je v tomto smere existujici stav po-
znania, tzn. teoretické vychodiska. Ak dostupné literarne
zdroje potvrdzuju efektivnost rozvoja sposobilosti odmieta-
nia v prevencii uzivania navykovych latok a vyskumnik ne-
potvrdi rozvoj uvedeného mediatora, potom je na mieste
hladat cestu zlepSenia komponenta v konkrétnom progra-
me. Ak doteraj$ie skimanie nepotvrdilo tspesnost zvolené-
ho komponentu v sdlade s vysledkami vyzkumnika, potom
je na mieste zvazovanie zlepSovanie prace s komponentom
v konkrétnom programe, alebo jeho vylic¢enie a nasledné
praktické a vyskumné zameranie na iné mediatory,

(iii) kvalita merania: psychometrické vlastnosti media-
¢nych premennych maja byt v idedlnom pripade rieSené
pred realizaciou studie,

(iv) efekt programu: efekt programu sa moze prejavit
na drovni sledovaného medidtora, ale nie na trovni vysled-
ku sledovaného behavioralniho indikatora efektu progra-
mu. Je to situdcia, ktord sa objavuje pri testovani efektiv-
nosti Skolskych programov prevencie uzivania navykovych
latok. Efekt programu na trovni spravania sa méze prejavit
az v starSom veku Skoldkov, s uréitym ¢asovym odstupom
od absolvovania programu,

(v) testovanie procesu medidcie: mediaénd analyza
umoznuje poznat mechanizmus zmeny, tzn., Ze ak sa prog-
ramom dosiahne o¢akavand behaviordlna zmena, naprik-
lad redukcia konzumacie alkoholu, méze tito zmenu vy-
svetlit sledované mediatory, ako napr. sposobilosti odmie-
tania alebo socidlne normy. Media¢nd analyza teda dava
odpoved na otdzku, ktory medidtor je za zmenu spravania
zodpovedny,

(vi) teoretickd implikacia: jednou z najsilnejsich stra-
nok media¢nych analyz je testovanie tedrie, konkurenénych
tedrii, z ktorych program prevencie vychddza,

(vii) prakticka implikécia: predpokladom efektivnosti
programov prevencie uzivania navykovych latok je identifi-
kacia efektivnych a neefektivnych komponentov programov
prevencie.
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® 4 / 1 Example of mediation models in
substance use prevention with respect to
methodological and statistical aspects of
mediation analysis

Bernat et al. (2007) examined the effect of the “Skills for
Success” prevention programme on the level of conduct
problems, i.e. the levels of the oppositional defiant disorder
(ODD), conduct disorder (CD), and drug use (DU) symp-
toms, with the hypothesised mediators of the effect of the
programme being social skills, academic achievement, and
effective parental discipline practices. The intervention fo-
cused on (a) the development of self-regulation, social adap-
tation, and school performance and (b) the strengthening of
parental capacities to foster their children’s healthy devel-
opment by building positive parent-child relationships, im-
proving parenting practices, and supporting parental en-
gagement in the school system their children are involved
in. The programme was implemented in two phases: (a)
a three-year intensive intervention phase and (b)
a two-year booster phase. This six-year longitudinal study
included 151 at-risk elementary school children and their
parents. Measurements were made annually, with the
baseline data being collected at the end of kindergarten.
The data analysis strategy involved the following steps: (1)
the direct effect of the intervention on conduct problems af-
ter six years was examined, with ODD and CD being rated
by both the parents and schoolchildren and DU in the past
year by the schoolchildren only; (2) mediation analyses
were carried out in order to ascertain whether the effects of
the intervention on problematic behaviour were due to the
effect of the programme on social skills, academic achieve-
ment, and effective discipline practices found after three
years. The mediation analyses were conducted in line with
the criteria described by Baron and Kenny (1986). The first
mediation criterion involved the assumption that a predic-
tor variable (i.e. intervention) must be related to a hypoth-
esised mediator. The effect of the programme was studied
in relation to each of the hypothesised mediators sepa-
rately. The second mediation criterion lay in the hypothes-
ised relation between the mediator and the problem behav-
iour.It was thus theeffect of social skills, academic achieve-
ment, and effective discipline on problem behaviour after
six years of the longitudinal research that was examined.
The third mediation criterion involved the relation between
the predictor and problem behaviour. Hence, mediation
analyses were conducted only for those forms of problem be-
haviour which the first step of the analysis found to be un-
der the statistically significant direct effect of the interven-
tion. Finally, the effect of the predictor on problem behav-
iour was obviously significantly reduced by controlling for
the mediator. Such a reduction indicated the mediation ef-
fect of social skills, academic achievement, and/or effective
discipline practices. Analyses were carried out using the

OROSOVA, 0.

® 4 / 1 Priklad mediaénych modelov

v prevencii uzivania navykovych latok

s ohl'adom na metodologicko-statistické
predpoklady mediaénych analyz

Studia Bernat et al. (2007) vychadzala z predpokladu efek-
tu programu prevencie “Skills for Success” na tdroven prob-
lémového spréavania, tzn. na tdroven symptémov poruchy
opoziéného vzdoru (ODD, Oppositional Defiant Disorders),
portch spravania (CD, Conduct disorders), uzivania drog
(DU), pricom hypotetizovanymi mediatormi efektu progra-
mu boli socidlne sposobilosti, Skolsky vykon a efektivne ro-
dicovské disciplinarne praktiky. Intervencia bola zamerana
na (a) rozvoj sebareguldcie, socidlnej adaptécie, Skolsky vy-
kon a (b) posiltiovanie kapacity rodi¢ov podporovat zdravy
vyvin deti postrednictvom rozvoja pozitivnych vztahov ro-
di¢ — dieta, zlepSovania rodi¢ovskych vychovnych praktik,
podpory angazovania rodicov v oblasti §kolského vzdelava-
nia ich deti. Program bol implementovany v dvoch fazach
(a) trojroénd intenzivna faza intervencie a (b) dvojroéna pri-
davna faza (booster phase). 6roéné longituddlna $tudia bola
realizovand medzi 151 rizikovymi detmi zakladnych §kol
a ich rodiémi, priéom kazdoro¢né meranie bolo prvykrat
realizované na konci navstevy materskej skoly. Stratégia
analyzy dat spo¢ivala v nasledovnych krokoch: (1) skimany
bol priamy efekt intervencie na problémové spravanie po
6 rokoch, pricom ODD, CD boli hodnotené rodi¢mi aj $ko-
lakmi, DU v priebehu posledného roka iba §kolakmi, (2) me-
diaéné analyzy boli realizované s cielom skumat, ¢i efekt in-
tervencie na problémové spravanie bol dosiahnuty vdaka
efektu programu na socidlne spdsobilosti, Skolsky vykon,
efektivne disciplindrne praktiky po troch rokoch. Mediaéné
analyzy boli realizované v stulade s kritériami popisanymi
v Stadii autorov Barona a Kennyho (1986). Prvé kritérium
mediacie spocivalo v predpoklade, Ze prediktor (tzn. inter-
vencia) musi mat vztah k hypotetizovanému mediatoru.
Efekt programu bol skimany vo vztahu ku kazdému z hy-
potetizovanych medidtorov osobitne. Druhé kritérium me-
didcie spoéivalo v hypotetizovanom vztahu medidtora
k problémovému spravaniu. Skiumany bol teda efekt social-
nych sposobilosti, §kolského vykonu a efektivnej discipliny
na problémové spravanie po 6 rokoch longitudinalneho sku-
mania. Tretie kritérium mediécie spoéivalo vo vztahu pre-
diktora a problémového spravania. Takze mediaéné analy-
zy boli realizované iba pre tie formy problémového sprava-
nia, vo vztahu ku ktorym bol v prvom kroku analyz zisteny
Statisticky signifikantny priamy efekt intervencie. A nako-
niec, efekt prodiktora na problémové spravanie musel byt
signifikantne redukovany kontrolou mediatora. Uvedena
redukcia bola indikdtorom mediaéniho efektu socidlnych
sposobilosti, skolského vykonu alebo efektivnych discipli-
narnich praktik. Analyzy boli realizované prostrednictvom
generovania regresnych modelov a Sobelovym testom. Uve-
dena studia nepotvrdila efekt intervencie vo vztahu k poru-



generation of regression models andthe Sobel test. The
study did not demonstrate that the intervention was effec-
tive in relation to conduct disorders and drug use, but only
in relation to the oppositional defiant disorder (ODD) symp-
toms. It further showed that social skills and effective disci-
pline practices (identified after three years of the longitudi-
nal research) mediated the effect of the intervention on the
ODD symptoms after six years of the study.

® 4 /| 2 Examples of mediation models in
substance use preventionby model types
Biihler, Schroder & Silbereisen (2008) tested the effect of
a prevention programme aimed at promoting life skills.
Using a consistent mediating model, it was found that the
components of the programme that were intended to man-
age the demands and challenges of everyday life (the
promotion of problem-solving and communication skills)
helped students to develop a critical view of substance use
and reduce tobacco use. An inconsistent mediating model
was represented by the finding that enhanced life skills
were not the cause of the non-smoking behaviour among
students who had completed the prevention programme,
despite their being less likely to smoke and more likely to
use life skills. The score of the mediating effect indicated an
association between the promotion of life skills and the on-
set of nicotine dependence. Interestingly, a more thorough
analysis showed a greater increase in life skill resources
among smokers than among the remaining experimenters
or non-smokers. However, the greatest increase in life skill
resources was reported by students who stopped smoking.
An example of a consistent mediating model can be
found in Koning et al. (2013). The paper reports the results
of a study of the effects of the “Prevention of Alcohol Use in
Students” (PAS) on weekend drinking among adolescents.
The results confirmed the effectiveness of the combined
prevention programme (delivered to both adolescents and
their parents) and the mediating effect of an increased level
of skills (self-control and alcohol-specific rules) on the prev-
alence of excessive weekend alcohol use among adolescents.
Consistent mediating models and examples of non-
mediation can be found in Kulesza et al. (2013). The objec-
tive of this trial was to evaluate the efficacy of brief inter-
ventions aimed at reducing alcohol use and alcohol-related
harm among college student drinkers. The intervention ef-
fect mediators under study were descriptive norms pertain-
ing to peer alcohol use, non-drinking-related self-efficacy,
alcohol expectancies, and cognitive-behavioural coping
strategies. After it had been demonstrated that the
programmes were effective in reducing alcohol consump-
tion, mediation analyses were conducted. No subsequent
mediation analyses were carried out with respect to alco-
hol-related negative consequences, as the efficacy of the
programme was not confirmed for those. A consistent medi-
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cham spravania a uzivaniu drog, iba vo vztahu k sympto-
mom poruchy opozi¢ného vzdoru (ODD). Studia potvrdila,
ze socidlne sposobilosti a efektivne disciplindrne praktiky
(identifikované po 3. roku longidunalneho skimania) boli
mediatormi efektu intervencie na symptémy ODD po 6. ro-
ku skiimania.

® 4 / 2 Priklady mediacnych modelov

v prevenci uzivania navykovych latok podl'a
typov modelov

Biihler, Schroder & Silbereisen (2008) testovali efekt pro-
gramu prevencie, ktory bol zamerany na rozvoj zZivotnych
sposobilosti. Prikladom konzistentného mediaéného mode-
lu bolo zistenie, Ze komponenty programu zamerané na ma-
nazovania kazdodennych poziadaviek a tloh (rozvoj sposo-
biloti riesenia problémov, komunikaénych spésobilosti) po-
mahali Studentom rozvijat kriticky pohlad na uZzivanie
navykovych latok a redukovat fajéenie tabakovych cigariet.
Prikladom nekonzistentného media¢ného efektu bol vysle-
dok, podla ktorého §kolaci, ktori absolvovali program pre-
vencie, aj ked udavali pravdepodobne niZsiu troven fajce-
nia tabakovych cigariet a vyssiu troven socialnych sposobi-
losti, rozvoj zivotnych sposobilosti nebol pri¢inou nefajéenia
Skolakov. Skére mediaéného efektu indikovalo asociaciu
medzi rozvojom Zivotnych sposobilosti a vyskytom nikotino-
vej zavislosti. Av§ak podrobnej$ia analyza ukéazala, Ze vys-
§ia uroven néarastu zivotnych sposobilosti bola zistena me-
dzi fajéiarmi, nez medzi skoldkmi, ktori v ¢ase testovania
ostali v skupine experimentdlnych fajéiarov a nefajéiarov.
Avsak najvyssi ndrast zivotnych spoésobilosti bol uvadzany
Skolakmi, ktori prestali fajéit.

Priklad konzistentného media¢ného modelu mozno na-
jst v §tudii Koninga et al. (2013). Studia prezentuje vysled-
ky skiimania efektu programu “Prevention of Alcohol use in
Students” (PAS) na vikendovi konzumaciu alkoholu ado-
lescentov. Vysledky potvrdili efekt kombinovaného progra-
mu prevencie (program realizovany medzi rodiémi aj ado-
lescentmi) a mediaény efekt ndrastu sposobilosti (sebakon-
trola a pravidla tykajice sa alkoholu) na prevalenciu
excesivnej vikendovej konzumaécie alkoholu adolescentmi.

Konzistentné media¢né modely a priklady nemedidcii
mozno najst v §tudii Kuleszy et al. (2013). Cielom $tudie bo-
lo skimat déinnost kratkych intervencii zameranych na re-
dukciu konzumadcie alkoholu a negativnych dosledkov sivi-
siacich s konzumaciou alkoholu medzi vysokoskolskymi
konzumentmi alkoholu. Skimanymi medidtormi efektu in-
tervencii boli deskriptivne normy tykajice sa konzumacie
alkoholu rovesnikov, sebatiéinnost odmietania konzumaécie
alkoholu, pozitivne ofakavania tykajice sa konzumacie al-
koholu a kognitivno-behaviordlne copingové sposobilosti.
Utinnost programov bola potvrdend vo vztahu ku konzu-
macii alkoholu a nasledne boli realizované planované medi-
aéné analyzy. Uéinnost programu nebola potvrdena vo
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ating effect of descriptive norms and coping strategies in re-
lation to the reduced alcohol consumption among college
students was demonstrated. The study did not show a medi-
ating effect of alcohol expectancies. As this is in contradic-
tion of the current state of knowledge, the authors assumed
that the given intervention component may have had meth-
odological shortcomings. Similarly, no mediating effect was
ascertained for self-efficacy. As this finding was also incon-
sistent with the existing evidence, it was evaluated by the
authors as probably being due to the insufficient validity of
the instrument used to measure the relevant indicator.

The long-term impact of “Preparing for the Drug Free
Years (PDFY)”, a prevention programme aimed at develop-
ing prosocial skills in relation to alcohol consumption, was
studied by Mason et al. (2009). A consistent mediating
model demonstrated that family-focused PDFY was effec-
tive in improving girls’ prosocial skills in adolescence, with
the improvement being associated with a lower rate of alco-
hol use disorders in early adulthood.

Mason, Mennis & Schmidt (2011) showed that the
quality of adolescents’ social networks acts as a partially
consistent mediator in relation to the effect of smoking on
the use of alcohol and other drugs.

Kuntsche et al. (2010) provide an example of the test-
ing of multiple mediators at a time. The aim of the study
was to examine to what extent motives (social, mood im-
provement, conformity, and coping) mediated the link be-
tween alcohol expectancies (social, mood improvement, con-
formity, and coping) and alcohol consumption among stu-
dents. In 10 out of 12 outcomes a significant mediating
effect was found which was higher than the direct effect.

® 5 CONCLUSION

The literature suggests a certain degree of inconsistency be-
tween the theories behind intervention programmes and
their effectiveness (Prestwich et al., 2014). The investiga-
tion of different mechanisms of theory use in relation to the
level of effectiveness of an intervention is a challenge which
highlights the role of mediation analysis, and not only in
psychological research.
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