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•  Overview'of'the'conceptual'basis'of'media*on'and'
modera*on'

•  Understanding'basic'conceptual'assump*ons'underlying'
the'test'of'media*ng'and'modera*ng'factors'

•  Overview'of'the'methodological'advancements'

•  Providing'examples'of'different'media*on'and'modera*on'
models'

2'

What)is)this)workshop)about?)

•  Understanding'the'current'state%of%the%art'approach'to'
test'media*ng'and'modera*ng'mechanisms'

•  Providing'a'guide'and'mo*va*on'for'further'explora*on'
and'learning'

•  Having'some'fun'*me!'

3'

What)are)the)GOALs)of)the)workshop?)
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“In the absence of a concern for such mediating or 
intervening mechanisms, one ends up with facts, but 
with incomplete understanding.” 

Morris Rosenberg, 1968 

'

'

4'

How are we doing in prevention 
research? 
 
Sandler)et)al.’s)(2011))review)of)paren7ng)programs)
“The'findings…'provide'evidence'of'the'effects'to'prevent'a'wide'range'
of'problem'outcomes'and'to'promote'competencies'from'one'to'twenty'
years'later.'However,'there'is'a'paucity'of'evidence'concerning'the'
processes'that'account'for'program'effects.”'

'

In)plain)language:)We'don’t'really'know'how'and'
' ' ' ' ' 'why'the'paren*ng'programs'work.'

'
5'

Some)numbers)from)Sandler)et)al.)(2011))
•  Out'of'46'randomized'controlled'trials'they'reviewed,'only'10'

reported'findings'on'media*on'

•  No'media*on'test'among'the'studies'on'infancy/toddlerhood'
programs'

•  Most'available'media*on'tests'used'the'outdated'technique'of'Baron'
&'Kenny'(1986),'which'is'known'for'producing'biased'es*mates'

•  No'study'tested'media*on'when'the'outcome'was'not'changed'by'
the'program'

6'

It'seems'that,'AT'LEAST,'we'don’t'know'about'how'and'why'paren*ng'
programs'have'effects'on'outcomes'

'
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The'fundamental'ques*on'in'preven*on'studies:'
'
Is)the)program)effec7ve?)

1.  Is'it'effec*ve'on'primary'outcomes?'
•  e.g.,'alcohol'use'

2.  Is'it'effec*ve'on'secondary'outcomes?'
•  e.g.,'delinquency''

3.  Is'it'effec*ve'on'intermediary'outcomes?'
•  e.g.,'parents’'behavior,'refusal'skills,'social'skills,'etc.''

7'

What)do)we)usually)study?)

Does'“effect)tes7ng”'inform'us'about'the'preven*on'
programs?'

8'

All'programs'start'with'an'underlying'theory'

'
'
'
'

Intervening'with'the'risk/protec*ve'factor'may'
prevent'underage'drinking.'

'
'
'

Risk/
Protective 

factor 

Underage 
drinking 

Örebro)Preven7on)Program)R)ÖPP)

Program'theory:'
'
'
'
'
ÖPP'assumed'that'promo*ng'parents’'
restric*ve'altudes'may'prevent'underage'
drinking.'
'
'

Parents’ 
restrictive 
attitudes 

Underage 
drinking ÖPP 

9'
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1.  Does'ÖPP'reduce'underage'
drinking?'

2.  Does'ÖPP'promote'parents’'
restric*ve'altudes'
towards'drinking?'

10'

Effect)tes7ng)approach)answer:)

ÖPP 
Underage 
drinking 

ÖPP 
Parents’ 

restrictive 
attitudes 

11'

How)much)we)learned)from)effect)tes7ng?)

Parents’ 
restrictive 
attitudes 

Underage 
drinking ÖPP 

ÖPP Underage 
drinking 

ÖPP 
Parents’ 

restrictive 
attitudes 

12'

How)much)we)learned)from)effect)tes7ng?)

Parents’ 
restrictive 
attitudes 

Underage 
drinking ÖPP 

ÖPP Underage 
drinking 

ÖPP 
Parents’ 

restrictive 
attitudes 

Effect'tes*ng'only'provides'
bits'of'informa*on'which'
cannot'make'up'the'whole'

'
Solu*on:'

Media*on'test'
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Media7on)is)also)called)as)indirect)effect.)
'
Indirect'effect'

'X'!'M'!'Y'
'
In)plain)language:)
•  X'is'related'to'Y'because'of'its'effect'on'M'
•  If'X'does'not'effect'M,'it'does'not'effect'Y'
•  X'effec*ng'M'does'not'guarantee'X'effec*ng'Y'
•  M'has'to'effect'Y'

13'

What)is)media7on?)

Graphical'display'of'a'media*on'model.'

14'

What)is)media7ng)variable?)

Predictor  
X 

Outcome 
Y 

Mediator 
M 

Third)variable)effect)
X,)M,)and)Y)could)be)related)to)each)other)in)different)ways.)

15'

What)is)media7on?)

X Y 

M 

Spurious)Associa7on)
X'and'Y'have'a'common'cause'

X Y 

M 

Epiphenomenal)Associa7on)
X'is'associated'with'the'causal'

antecedent'of'Y'
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Third)variable)effect)
X,)M,)and)Y)could)be)related)to)each)other)in)different)ways.)

16'

X Y 

M 

Modera7on)Effect)
M'modifies'the'effect'of'X'on'Y''

Basic'equa*ons'in'a'media*on'model'

17'

Media7on)model)

Y = i1 + cX + e1  X Y c"

Independent)
variable)

Dependent)
variable)

Basic'equa*ons'in'a'media*on'model'

18'

Media7on)model)

Y = i1 + cX + e1  X Y c"

Independent)
variable)

Dependent)
variable)

X Y 

M 
a" b"

c´'

Y = i2 + c´ X + bM + e2'

M = i3 + aX + e3'
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Basic'equa*ons'in'a'media*on'model'

19'

Media7on)model)

Y = i1 + cX + e1  

0"

0.5"

1"
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3.5"
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4.5"

5"

0" 1" 2" 3" 4" 5" 6"

DV
#$#
Y#

IV#$#X#

i  
The'value'of'Y'
when'X'is'zero''

X Y c"

Independent)
variable)

Dependent)
variable)

20'

Media7on)model)

Y = i1 + cX + e1  

0"

0.5"

1"

1.5"

2"

2.5"

3"

3.5"

4"

4.5"

5"
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DV
#$#
Y#

IV#$#X#

c"
c  

The'degree'of'
associa*on'

between'X'and'Y'

Basic'equa*ons'in'a'media*on'model'

X Y c"

Independent)
variable)

Dependent)
variable)

21'

Media7on)model)

X Y c"

Independent)
variable)

Dependent)
variable) Y = i1 + cX + e1  

0"

0.5"

1"

1.5"

2"

2.5"

3"

3.5"

4"

4.5"

5"
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DV
#$#
Y#

IV#$#X#

c"
c  

The'degree'of'
associa*on'

between'X'and'Y'

e  
Error'of'

es*ma*on'

Basic'equa*ons'in'a'media*on'model'
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Basic'equa*ons'in'a'media*on'model'

22'

Media7on)model)

X Y 

M 
a" b"

c´'

X Y c"

Independent)
variable)

Dependent)
variable) Y = i1 + cX + e1  

Y = i2 + c´ X + bM + e2'

M = i3 + aX + e3'

23'

Effect)par77oning'

X Y 

M 
a" b"

c´'

Total)effect)
The'effect'of'X'on'Y,'without'considering'
the'role'of'M'

X Y c'

Direct)effect)
•  The'effect'of'X'on'Y,'aper'controlling'for'

the'effect'of'M'
•  Represented'by'c´ 
)
Mediated)effect)
•  The'effect'of'X'on'Y,'over'its'effect'on'M'
•  Represented'by'a*b)
'
Total)effect))=))direct)effect)+)indirect)effect)= c´))+)a*b)
'

24'

Effect)par77oning'

X Y 

M 
a" b"

c´'

X Y c'

Total)effect))=))direct)effect)+)indirect)effect)= c´))+)a*b 
 
Mediated'effect,'a*b,)is'equal'to'the'difference''
between'total'and'direct'effect'
'
a*b = c - )c´  
 
Note:)
The'es*mated'values'of'a*b would'be'equal'to'c - )c´  
in'OLS'regression.'
'
BUT,'the'es*mated'values'may'not'be'equal'to'each'other'
in'logis*c'and'mul*level'regression'models'because'of'the'
differences'in'standard'error'es*mates.'
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Example:)Es7ma7ng)media7on)equa7ons)

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M a" b"

c´'

Y = i1 + cX + e1'

Y = i2 + c´ X + bM + e2'

M = i3 + aX + e3'

Economic 
strains 

X 

Harsh 
parenting 

Y c'

26'

Example:)Es7ma7ng)media7on)equa7ons)

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M a" b"

c´'

Why)do)parents)with)low)income)use)hash)paren7ng)prac7ces?)
)
•  It'could'be'possible'that'economic'problems'result'in'

elevated'depressive'symptoms,'which'in'turn,'leads'to'use'of'
harsh'paren*ng'prac*ces.'

27'

Es7ma7ng)media7on)equa7ons)

Y = i1 + cX + e1'
Economic 

strains 
X 

Harsh 
parenting 

Y c'
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Es7ma7ng)media7on)equa7ons)

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M a" b"

c´'

Y = i2 + c´ X + bM + e2'

29'

Es7ma7ng)media7on)equa7ons)

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M a" "b"

c´'

Y = i2 + c´ X + bM + e2'

30'

Es7ma7ng)media7on)equa7ons)

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M 

a"
.260"

b"
.248""

c´'
.038'

M = i3 + aX + e3'
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Es7ma7ng)media7on)equa7ons)

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M 

A"
.260"

b"
.248""

c´'
.038'

Economic 
strains 

X 

Harsh 
parenting 

Y C"
.101'

Total'effect'='–.101'
'
'
Direct'effect'='–.038'
'
Indirect'effect'='a*b'='.260*.248'

' ' '='.064'
'
Indirect'effect'='a*b'='c'–'c´'

'''''''''c'–'c´='.101%.038)'='.063'
'
Total'effect'='direct'+'indirect'effect'

' '''''='.038'+.063)'='.101'

So,'what?'
Is'there'a'

media*on'effect?'

Causal)steps)approach)
Baron,'R.'M.,'&'Kenny,'D.'A.'(1986).'The'moderator–mediator'

variable'dis*nc*on'in'social'psychological'research:'
Conceptual,'strategic,'and'sta*s*cal'considera*ons.'Journal"
of"personality"and"social"psychology,'51(6),'1173%1182.'

)
Cited'40'785'*mes'according'to'scholar.google.com"

32'

Tes7ng)for)media7on)effect)

33'

Tes7ng)for)media7on)effect)

Problems)with)the)causal)steps)
approach)
1.  X'has'significant'effect'on'Y'
2.  X'has'significant'effect'on'M'
3.  M'has'a'significant'effect'on'Y,'

controlling'for'X'
4.  X'has'non%significant'effect'on'Y'

when'M'is'controlled'for,'or'the'
magnitude'of'c´'is'substan*ally'
reduced'

X Y 

M a" b"

c´'

•  It'is'not'reasonable'to'
require'full'media*on'

•  There'could'be'other'
mediators'which'were'not'
included'in'the'model'

•  Par*al'media*on'is'as'
equally'important'as'full'

media*on'
'
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Tes7ng)for)media7on)effect)

Problems)with)the)causal)steps)
approach)
1.  X'has'significant'effect'on'Y'
2.  X'has'significant'effect'on'M'
3.  M'has'a'significant'effect'on'Y,'

controlling'for'X'
4.  X'has'non%significant'effect'on'Y'

when'M'is'controlled'for,'or'the'
magnitude'of'c´'is'substan*ally'
reduced'

X Y 

M a" b"

c´'

•  Media*on'effect'of'X'on'Y'is'
possible'when'there'is'no'
direct'effect.'

•  In'some'cases,'it'is'not'
reasonable'to'expect'an'
associa*on'between'X'and'Y'
without'X'changing'the'level'
of'M'

'

35'

Tes7ng)for)media7on)effect)

Problems)with)the)causal)steps)
approach)
1.  X'has'significant'effect'on'Y'
2.  X'has'significant'effect'on'M'
3.  M'has'a'significant'effect'on'Y,'

controlling'for'X'
4.  X'has'non%significant'effect'on'Y'

when'M'is'controlled'for'

X Y 

M a" b"

c´'

Conclusion)
Causal'steps'approach'of'Baron'&'Kenny'(1986)'has'

problems.'Two'of'the'steps'may'not'be'met'even'when'
there'is'a'media*on'effect.'In'addi*on,'causal'steps'
approach'has'the'lowest'power'to'detect'media*on'

among'others'(MacKinnon'et'al.,'2002).'

36'

Tes7ng)for)media7on)effect)

Tes7ng)the)significance)of)indirect)effect)
)
•  Significance'of'the'indirect'effect'could'be'

tested'to'infer'media*on'effect.'

•  Indirect'effect'es*mates'as'c – c´'or'a*b'
could'be'tested'for'its'significance'

•  Tes*ng'a*b''is'more'common'because'of'the'
problems'of'c – c´''

•  The'test'involves'dividing'the'indirect'effect'by'
its'standard'error,'and'comparing'the'value'to'
a'normal'distribu*on'table''

X Y 

M a" b"

c´'



2013%11%28'

13'

37'

Tes7ng)for)media7on)effect)

Tes7ng)the)significance)of)indirect)effect)
)
Sobel'test'is'the'most'common'test'of'significance'
of'the'indirect'effect'

X Y 

M a" b"

c´'

Indirect'effect'

Pooled'standard'
error'of'indirect'

effect'

Sobel)test)=)

38'

Tes7ng)for)media7on)effect)

Tes7ng)the)significance)of)indirect)effect)

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M 

a" b"

c´'

39'

Tes7ng)for)media7on)effect)

Tes7ng)the)significance)of)indirect)effect)

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M 

a" b"

c´'
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Available)at:)h_p://quantpsy.org/sobel/sobel.htm)

Regression'es*mates'and'
standard'errors'are'

inserted'here'

t%test'value'of'a'and'b'
can'also'be'used.'

Problems)with)Sobel)test)
•  Sobel'test'is'based'on'normal'distribu*on'

assump*on'
•  zAvalue'is'evaluated'on'normal'distribu*on'

cri*cal'values'of'significance'
•  a*b'must'be'normally'distributed'for'an'

accurate'test'of'z,'but'a*b'is'open'not'
normally'distributed'

'

41'

Tes7ng)for)media7on)effect)

X Y 

M a" b"

c´'

Problems)with)Sobel)test)
•  Sobel'test'is'not'the'best'approach'to'test'indirect'effect'
•  Simula*on'studies'showed'that'Sobel'test'can'produce'biased'

results'
•  Use)Sobel)test'only)when))

•  you'have'rela*vely'large'sample'sizes'(N'>'1000)'
•  you'have'normally'distributed'es*mates'of'a'and'b#
•  Even'if'a'and'b'are'normally'distributed,'a*b'may'not'be'normally'

distributed'

•  As'a'safeguard,'do'not'use'Sobel'test'when'other'methods'are'
available'

'
'

42'

Tes7ng)for)media7on)effect)

X Y 

M a" b"

c´'
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What)is)the)recommended)method?)

•  Methods'using'the'actual'distribu*on'of'a*b'is'superior'to'
other'approaches'

•  Using'resampling'methods'(bootstrapping)'and'methods'based'
on'the'distribu*on'of'the'product'of'a*b#is'the'best'approach'

•  Use'asymmetric'confidence'intervals'in'addi*on'to'significance'
tes*ng'of'indirect'effect'to'reach'robust'conclusion'about'the'
media*on'effect'

'

43'

Tes7ng)for)media7on)effect)
X Y 

M a" b"

c´'

Assump7ons)of)media7on:)
1.   The)model)is)correctly)specified)

X'!'M'!'Y'is'the'actual'causal'ordering,'not'M'!'X'!'Y'
•  Use'theory'to'build'up'your'media*on'model'
•  Use'evidence'from'previous'experimental'studies,'preven*on'trials,'or'

strong'correla*ons'
2.   No)misspecifica7on)due)to)omi_ed)variables)that)cause)the)variables)in)

the)model)
3.   No)misspecifica7on)due)to)poor)measurement)
4.   No)interac7on)between)X)and)M))

•  It'is'best'to'test'for'interac*on'

'
' 44'

Tes7ng)for)media7on)effect)
X Y 

M a" b"

c´'

More)examples)
)

Tes7ng)Single)Media7on)Model)in)MPlus)

45'
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46'

Example:)Single'mediator'model'in'MPlus'

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M 

a" b"

c´'

To'use'resampling'method'
to'es*mate'indirect'effect'
and'its'confidence'interval'

'
'

47'

Example:)Single'mediator'model'in'MPlus'

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M 

a" b"

c´'Defines'the'effect'of'X'
on'M,'a'

'
'

48'

Example:)Single'mediator'model'in'MPlus'

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M 

a" b"

c´'Defines'the'effect'of'X'
on'M,'a'

Defines'the'effect'of'M'
on'Y,'b"
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Example:)Single'mediator'model'in'MPlus'

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M 

a" b"

c´'

Es*mates'a*b"

Request'bootstrapped'
confidence'intervals"

'
'

50'

Example:)Single'mediator'model'in'MPlus'

Economic 
strains 

X 

Harsh 
parenting 

Y 

Depression 
M 

a" b"

c´'

Request'bootstrapped'
confidence'intervals"

51'

Example:)Single'mediator'model'in'MPlus'
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Example:)Single'mediator'model'in'MPlus'

53'

Example:)Single'mediator'model'in'MPlus'
a"

X'has'significant'effect'
on'M"

54'

Example:)Single'mediator'model'in'MPlus'
b"

M'has'significant'effect'
on'Y"
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Example:)Single'mediator'model'in'MPlus'
c´"

X'has'no'significant'
direct'effect'on'Y,'
controlling'for'M"

56'

Example:)Single'mediator'model'in'MPlus'

95%)Confidence)Interval)
Lower'bound'='.043''''Upper'bound'='.088''

Tes7ng)Media7on)in)
Preven7on)Programs)

57'
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Tes7ng)Media7on)in)Preven7on)Programs)

Program 
X 

Program 
outcomes 

Y 

Mediator 1 

a1" b1"

Mediator 2 

Mediator n 

.'.'.'.'.'.'

a2" b2"

an" bn"

Ac*on'Theory' Conceptual'Theory'

59'

Tes7ng)Media7on)in)Preven7on)Programs)

Program 
Outcome 

will 
change 

Mediator 
will change 

•  In'preven*on'programs,'the'major'interest'is'change)

•  Program)should)change)the)mediators)
•  The)change)in)mediators)should)lead)to)change)in)outcome)

•  Thus,)test'of'media*on'in'preven*on'requires'at'least'two'
observa*ons'for'mediators'and'outcomes'

60'

Tes7ng)Media7on)in)Preven7on)Programs)

Outcome Outcome 

Mediator Mediator 

Baseline'' PostRtest'

Program 
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Tes7ng)Media7on)in)Preven7on)Programs)

Outcome 
T1 

Outcome 
T2 

Mediator 
T1 

Mediator 
T2 

Baseline'' PostRtest'

Program 

a"

b"

c´"

X Y 

M a" b"

c´'

62'

Example:)Örebro)Preven7on)Program)

•  A'brief'alcohol'use'preven*on'program'for'adolescents'
•  Efficacy'Trial:''Matched%control'
•  N'='669''
•  Measurements'

•  Baseline'(T1)'
•  18'months'aper'baseline'(T2)'
•  12'months'aper'T2,'30'months'from'baseline'

Parents’ 
restrictive 
attitudes 

•  Underage 
drinking 

•  Delinquency 
ÖPP 

63'

Example:)Örebro)Preven7on)Program)

Koutakis,'Staln,'&'Kerr'(2008).'Addic*on.'
'

Parents’ 
restrictive 
attitudes 

•  Underage 
drinking 

•  Delinquency 
ÖPP 

Cohen'd'='.44'
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Example:)Örebro)Preven7on)Program)

Koutakis,'Staln,'&'Kerr'(2008).'Addic*on.'
'

Parents’ 
restrictive 
attitudes 

•  Underage 
drinking 

•  Delinquency 
ÖPP 

d'='.45'
NNT'='7.7'

d'='.38'

65'

Example:)Örebro)Preven7on)Program)

Alcohol use 
T1 

Alcohol use 
T2 

Parents’ 
attitudes 

T1 

Parents’ 
attitudes 

T2 

Baseline' PostRtest'

ÖPP 

a"

b"

c´"

66'

Example:)Örebro)Preven7on)Program)
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Example:)Örebro)Preven7on)Program)

68'

The)model)fits)well)

69'

Example:)Örebro)Preven7on)Program)
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Example:)Örebro)Preven7on)Program)

71'

Example:)Örebro)Preven7on)Program)

Alcohol use 
T1 

Alcohol use 
T2 

Parents’ 
attitudes 

T1 

Parents’ 
attitudes 

T2 

Baseline' PostRtest'

ÖPP 

a"=".444***"

b"="–.191*"

c´"="–.349***"

Indirect'effect'='a*b'='.444*–.191'='–.085''

ÖPP'significantly'reduced'
alcohol'use'among'
adolescents.'
'
The'effect'of'the'program'
on'alcohol'use'is'mediated'
by'parents’'restric*ve'
altudes.'

72'

Example:)Örebro)Preven7on)Program)

Alcohol use 
T1 

Alcohol use 
T2 

Parents’ 
attitudes 

T1 

Parents’ 
attitudes 

T2 

Baseline! Post+test!

ÖPP 

a"=".444***"

b"="–.191*"

c´"="–.349***"
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1.   Manipula7on)check:)We'can'iden*fy'if'the'program'ac*vi*es'were'
able'to'change'the'mediators'

2.   Feedback)for)improvement:)Results'may'suggest'that'certain'
program'components'need'improvement,'or'measures'of'mediators'
need'improvement'

3.   Informa7on)on)mediators,)and)program)effect:)If'program'changes'
the'mediators,'the'program'effect'might'be'observed'later,'or'the'
mediator'is'not'a'cri*cal'factor'to'change'outcome'

4.   Test)of)program)theory:)Media*on'test'iden*fy'how'the'program'
achieved'its'effects'on'the'outcomes'

73'

Reasons)to)test)for)media7on)

5.   Theore7cal)value:)Randomized'preven*on'trials'are'op*mal'
experimental'designs'to'test'theories'of'human'development'and'
behavior'change'

6.   Prac7cal)implica7ons:)Iden*fying'what'media*ng'mechanisms'work'
inform'revisions'and'improvements'of'program'content.'It'is'
possible'to'omit'program'components'which'aim'to'change'
ineffec*ve'mediators'

74'

Reasons)to)test)for)media7on)

)
)

Modera7on)Effect)

75'
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The'associa*on'between'X'and'Y'varies'at'different'levels'of'the'
moderator,'M.'

76'

What)is)a)modera7on?)

Program Outcome 

Moderator 

Test'of'modera*on'is'common'in'preven*on'studies.'
'
•  Is'the'program'more'effec*ve'for'boys)than)girls?'
•  Is'the'program'effect'larger'for'highly)educated'

parents'than'the'parents'with'lower)educa7on?'
•  Is'the'program'implemented'in'schools'more'effec*ve'

than'the'program'implemented'in'community)
centers?'

•  Are'there'differences'between'cultural/ethnic)groups'
in'how'much'change'due'to'the'program?'

77'

Modera7on)in)preven7on)programs)

Program Outcome 

Moderator 

Test)of)Modera7on)
)
•  i.e.,'interac*on'test'
•  Aiken'&'West'(1991)'

•  Center'the'variables'to'prevent'nonessen*al'mul*collinearity'
Centered'X'='X'–'Mean'of'X.''

•  Code'dichotomous'variables'as'0'and'1'
•  Include'the'IV,'moderator,'and'the'interac*on'term'in'the'

same'regression'equa*on'

78'

Modera7on)in)preven7on)programs)

Program Outcome 

Moderator 
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Test)of)Modera7on)
)

•  Plot'the'interac*on'to'help'interpreta*on'
•  Use''1'Standard'Devia*on'above'or'below'the'mean'for'levels'

of'con*nuous'variables'
•  Or,'use'the'minimum'and'maximum'values'of'the'

measurement'scale'
•  Run)a)simple)slope)test)for)accurate)interpreta7on)of)effect)

at)the)levels)of)moderator)

79'

Modera7on)in)preven7on)programs)

Program Outcome 

Moderator 

Test)of)Modera7on)
)

•  Run)a)simple)slope)test)for)accurate)
interpreta7on)of)effect)at)the)levels)of)
moderator'

80'

Modera7on)in)preven7on)programs)

Program Outcome 

Moderator 

0"

0.5"

1"

1.5"

2"

2.5"

3"

3.5"

4"

4.5"

5"

Control" Interven2on"

Program"

Ac
ad

em
ic
(S
el
f,c

on
ce
pt
(

Boys"

Girls"

Finding)from)a)randomized)postRtest)only)
design.)
'
•  There'is'significant'Program'X'Gender'

interac*on.'
•  Girls'have'lower'academic'self%concept'

than'boys'in'the'control'group.'
•  Girls'have'higher'academic'self%concept'

than'boys'in'the'interven*on'group.'
•  Girls'seems'to'benefit'from'the'program.'
•  What'about'the'boys?'
'

81'

Modera7on)in)preven7on)programs)

0"

0.5"

1"

1.5"

2"

2.5"

3"

3.5"

4"

4.5"

5"

Control" Interven2on"

Program"

Ac
ad

em
ic
(S
el
f,c

on
ce
pt
(

Boys"

Girls"

Interpreta*on'of'an'interac*on'effect'without''
simple'slope'test'is'either''
•  incomplete'
•  or,'inaccurate'

'
There'are'prac*cal'tools'to'plot'and'run'simple'slope'tests.'
Kristopher'J.'Preacher’s'web'site:'h8p://www.quantpsy.org/interact/index.html'
'
Jeremy'Dawson’s'web'site:'h8p://www.jeremydawson.co.uk/slopes.htm'
'
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)
MODERATED)MEDIATION)

82'

)
)

•  The'media*on'process'that'explain'why'X'is'related'to'Y'may'
not'apply'to'all'groups'

•  A'moderator'may'influence'how'well'a'mediator'explain'why'X'
is'related'to'Y'

•  In'preven*on'programs,'a'media*ng'process'may'only'apply'for'
a'specific'group'with'certain'characteris*cs'

83'

Moderated)media7on)

84'

Moderated)media7on)

ÖPP Alcohol 
use 

Parents’ 
Attitudes 

Child 
gender 

•  Child'gender'may'moderate'the'effect'of'interven*on'on'the'changes'in'parents’'
altudes.'

•  Parents'of'girls'may'be'more'likely'to'maintain'their'strict'altudes'against'
alcohol'use'whereas'parents'of'boys'may'become'more'lenient.'

•  Thus,'the'program'might'be'more'effec*ve'for'girls'than'boys.'
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Moderated)media7on)

ÖPP Alcohol 
use 

Parents’ 
Attitudes 

Child 
gender 

•  Child'gender'may'moderate'the'effect'of'parent'altudes'towards'alcohol'use'

•  Girls'may'be'less'likely'to'use'alcohol'when'their'parents'have'strict'altudes'
against'alcohol'use'whereas'boys'may'not'be'affected'by'their'parents'altudes'

•  Thus,'the'program'might'be'more'effec*ve'for'girls'than'boys'

•  When'the'moderator'is'dichotomous'or'categorical,'mul7ple)
group)analysis'is'a'prac*cal'approach''

86'

Tes7ng)moderated)media7on)

ÖPP Alcohol 
use 

Parents’ 
Attitudes 

ÖPP Alcohol 
use 

Parents’ 
Attitudes 

Model'for'Boys'

Model'for'Girls'

aBoys' bBoys'

c´Boys'

aGirls' bGirls'

c´Girls'

•  When'the'moderator'is'a'con*nuous'variable,'such'as'age,'the'
interac*on'term'should'be'used'in'the'model'

87'

Tes7ng)moderated)media7on)

ÖPP Alcohol 
use 

Parents’ 
Attitudes 

Age 

Age X 
Program 

Significant'age'X'Program'
interac*on'suggest'

moderated'media*on'due'to'
program'effect'varying'at'
different'levels'of'age.'

Plolng'and'simple'slope'tests'are'necessary'for'proper'interpreta*on.'
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Tes7ng)moderated)media7on)

89'

Mul7ple)Media7on)Models)
'

Mul7ple)media7on)models)
•  As'modern'theories'on'human'development'
postulate,'problema*c'behaviors'are'the'
result'of'many'factors'that'interact'together'
during'the'development'of'the'individual.'

'
•  As'a'consequence,'interven*ons'are'meant'to'
reduce'problema*c'behaviors'through'
modifying'mul*ple'factors.'
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Gianno8a'F.,'Vigna%Taglian*'F.,'Galan*'MR.,'Sca*gna'M.,'&'
Faggiano'F.'(in'press).'Short%Term'Media*ng'Factors'of'a'
School%Based''Interven*on'to'Prevent'Youth'Substance'Use'in'
Europe.'Journal"of"Adolescent"Health.'

'

Unplugged)
•  It'is'12%hour'class'program'based'on'a'comprehensive'
social%influence'approach.''

•  According'to'the'leading'theories'of'the'social'influence'
approach'(social'learning'and'social'norms),'drug'use'
ini*a*on'is'the'result'of'influence'from'the'social'context,'
namely'peers'and'media.''

•  Norma*ve'educa*on'and'resistance'skills'training'
included'in'preven*on'curricula'are'thought'to'reduce'the'
effect'of'social'influence'by'modifying'altudes,'beliefs,'
and'norma*ve'percep*ons,'finally'suppor*ng'the'
development'of'general'social'skills'and'skills'to'resist'
social'pressures.'

Unplugged)

•  Unplugged'aims'at'modifying'the'beliefs'about'
consequences'of'substance'use,'the'altudes'
towards'drug'use,'the'ability'to'resist'an'offer'of'
alcohol,'cigare8es'or'cannabis'(refusal'skills)'and'
the'percep*on'of'prevalence'of'use'among'
peers,'in'order'to'prevent'and'reduce'substance'
use.'
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Conceptual)model)of)change)

Unplugged'

Change)in)posi7ve)
beliefs'

Change))in)nega7ve)
beliefs)

' Change)in)posi7ve)
aitudes'

Change)in)nega7ve)
aitudes))

'

Change)in)knowledge'

Change))in)percep7on)of)
prevalence)of)smoking)

friends'

Change))in)refusal)to)an)
invita7on)'

Change))in)smoking,)
and)drunkeness'

Change))in)school)
climate'

Note. We controlled for gender and 
age effects. We also allowed 
covariations among variables within 
time, and we controlled for the initial 
levels of the variables at baseline 

95'

Mul7ple)media7on)models'
•  The'difference'between''single'mediator'models'and'

mul*ple'mediator'models'is'the'same'as'the'one'between'
simple'linear'regression'models'and'mul*ple'regressions'
models.''Specifically:'

'
%  First,'tes*ng'the'total'indirect'effect'of'the'media*ng'

factors'would'allow'to'test'the'overall'media*ng'impact'of'
expected'media*ng'factors.''

"
%  Second,'it'is'possible'to'determine'to'what'extent'specific'

media*ng'factors'mediate'the'interven*on"effect,'
controlling'for'the'presence'of'the'other'mediators'in'the'
model.'In'other'words,'it'is'possible'to'establish'the'unique'
influence'of'the'single'mediators."
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'–'Moreover,'when'several'simple'media*on'
hypotheses'are'each'tested'in'separate'
models,'they'might'produce'biased'results.'As'
media*ng'factors'are'usually'moderately'
correlated,'single'mediator'models'may'lead'
to'an'overes*ma*on'or'underes*ma*on'of'
the'effect'of'each'mediator'(Judd'&'Kenny,'
1981).''

Conceptual)model)of)change)

Interven7on'

Posi7ve)beliefs'

Nega7ve)beliefs)

' Posi7ve)aitudes'

Nega7ve)aitudes))

'

Knowledge'

Percep7on)of)
prevalence)of)smoking)

friends'

Refusal)to)an)invita7on)'

Smoking,)and)
drunkenness'

School)climate'

Let’s'test'this'model'first'using'a'single'
media*on'approach,'then'with'a'mul*ple'
media*on'approach.'
'
'
'
(Please'note'that'in'the'following'models'for'all'constructs,'except'for'knowledge,'
higher'scores'indicate'higher'level'of'risk,'so'that'nega*ve'values'of'path'a'indicate'a'
reduc*on'of'the'risk'level).''
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Analysis)I)
I'fi8ed'mul*level'single'media*on'models'in'
MPlus'6.'As'the'randomiza*on'occurred'at'
school'level,'we'entered'school'as'second'level,'
and'individuals'as'first'level.'To'control'for'
variability'across'centers,'we'used'the'
stra*fica*on'op*on'in'Mplus.'In'all'models'I'
controlled'for'gender,'age'and'for'the'ini*al'
levels'of'the'variables'at'baseline.'I'allowed'co%
varia*ons'among'all'variables'within'*me.'

Mediators)(Tobacco)' Path)a'
β (s.e.)'

Path)b'
β (s.e.)'

Indirect)effects)Path)
a*b'

β (s.e.)'

Posi*ve'altudes'towards'drugs' '
%.035*(.016)'

'
.189**(.014)'

'
%.023*(.011)'

Nega*ve'altudes'towards'drugs' '
n.s.'

'
.135*'(.011)'

'
n.s.'

Posi*ve'beliefs'tobacco' '
%.043*(.020)'

'
.095*(.011)'

'
%.004*(.002)'

Nega*ve'beliefs'tobacco' '
%.027�'(.017)'

'
.087**(.010)'

'
%.008�'(.005)'

Knowledge'about'tobacco' '
.049*(.021)'

'
n.s.'

'
n.s.'

Refusal'skills' %.025*(.012)' .336**(.015)' %.008*(.004)'

Percep*on'of'number'of'smokers'friends' ''
%.049*(.020)'

'
.132**(.009)'

'
%.022*(.009)'

School'climate' %.047*(.026)' .035*(.013)' %.006�'(.003)'

*p<.05, **p<.001, �p<.05 one tailed,  

Single)mediator)models)

Analysis)II)
We'fi8ed'mul*level'mul*ple'media*on'models'in'
MPlus'6,'entering'in'the'model'all'the'hypothesized'
mediators'simultaneously'.'As'the'randomiza*on'
occurred'at'school'level,'we'entered'school'as'
second'level,'and'individuals'as'first'level.'To'
control'for'variability'across'centers,'we'used'the'
stra*fica*on'op*on'in'Mplus.'In'all'models'we'
controlled'for'gender,'age'and'for'the'ini*al'levels'
of'the'variables'at'baseline.'We'allowed'co%
varia*ons'among'all'variables'within'*me.'
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Mediators)(Tobacco)' Path)a'
β (s.e.)'

Path)b'
β (s.e.)'

Indirect)effects)
Path)a*b'
β (s.e.)'

Posi*ve'altudes'towards'drugs' '
%.041*(.020)'

'
.070**(.014)'

'
%.003�(.002)'

Nega*ve'altudes'towards'drugs' '
n.s.'

'
.024*'(.011)'

'
n.s.'

Posi*ve'beliefs'tobacco' '
%.044*(.021)'

'
n.s.'

'
n.s.'

Nega*ve'beliefs'tobacco' '
%.029�'(.017)'

'
n.s.'

'
n.s.'

Knowledge'about'tobacco' '
.049*(.021)'

'
n.s.'

'
n.s.'

Refusal'skills' %.030*(.015)' .279**(.016)' %.008*(.004)'

Percep*on'of'number'of'smokers'friends' ''
%.051*(.020)'

'
.070**(.009)'

'
%.004*(.001)'

School'climate' %.047*(.021)' n.s.' n.s.'

Mul7ple)mediator)model)

*p<.05, **p<.001, �p<.05 one tailed  

Conclusion)
Mul*ple'media*on'models'prevent'researchers'
to'draw'the'inaccurate'conclusions'on'the'
rela*ve'importance'of'each'media*ng'factor.''

Mul*ple'media*on'models'are'par*cularly'
useful'when'compe*ng'theories'are'tested'(e.g.'
is'more'important'resistance'skills'training'or'
perceived'norms'about'the'behaviors?).''
'
Ideally,'the'mediators'should'not'be'too'
correlated.''

Conclusion)
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Latent)Change)Models)

106'

•  Change'in'mediators'and'outcome'can'be'modeled'using'latent'
change'modeling'

•  Latent'change'model'
•  A'change'model'is'composed'of'two'components:'Intercept'and'slope'
•  Intercept:'the'level'at'baseline'
•  Slope:'amount'of'change'from'baseline'to'post%test'

•  Both'intercept'and'slope'includes'a'mean'and'variance'es*mate'

107'

Latent)Change)Models)

108'

Latent)Change)Model)

Intercept' Slope'

T1'
Alcohol'use'

T2'
Alcohol'use'

e1' e2'

1'
1' 0'

1'

Ob'Measures'of'
alcohol'use'



2013%11%28'

37'

109'

Latent)Change)Model)

Intercept' Slope'

T1'
Alcohol'use'

T2'
Alcohol'use'

e1' e2'

1'
1' 0'

1'

The'level'of'
alcohol'use'at'

T1'

The'change'in'
alcohol'use'
from'T1'to'T2'

110'

Latent)Change)Model)

Intercept' Slope'

T1'
Alcohol'use'

T2'
Alcohol'use'

e1' e2'

1'
1' 0'

1'

The'correla*on'between'
ini*al'level'and'rate'of'

change'

Ob'Error'terms'

111'

Latent)Change)Model)

Intercept' Slope'

T1'
Alcohol'use'

T2'
Alcohol'use'

e1' e2'

1'
1' 0'

1'

Interven*on'

You'can'test'the'program'effect'on'
alcohol'use'
'
Similar'to'repeated'measures'ANOVA'

Nonsignificant'path'suggest'
equivalence'at'baseline'
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112'

Latent)Change)Model)

Intercept' Slope'

T1'
Alcohol'use'

T2'
Alcohol'use'

e1' e2'

1'
1' 0'

1'

Interven*on'

You'can'test'the'program'effect'on'
alcohol'use'
'
Similar'to'repeated'measures'ANOVA'

Significant'path'suggest'
differences'in'change'

between'interven*on'and'
control'groups'

113'

114'

Latent)Change)Model)

Intercept' Slope'

T1'
Alcohol'use'

T2'
Alcohol'use'

e1' e2'

1'
1' 0'

1'

Interven*on'

You'can'test'the'program'effect'on'
alcohol'use'

You'can'also'use'the'model'
as'an'ANCOVA'
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'
Applica7on)of)Latent)Change)Models)
Tes*ng'the'media*on'mechanisms'in'ÖPP'

Program'

115'

116'

Latent)Change)Model)
)
Media7on)Model)

Intercept'
Altudes'

Slope'
Altudes'

T1'
Parent'
altudes'

T2'
Parent'
altudes'

e1' e2'

1'
1' 0'

1'

Intercept'
Alcohol'
use'

Slope'
Alcohol'
use'

T1'
Alcohol'use'

T2'
Alcohol'use'

e1' e2'

1'
1' 0' 1'

ÖPP)

.069'
.471***'

–.139**'

–.014'

–.367***'

–.008'

117'
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Intercept'
Altudes'

Slope'
Altudes'

T1'
Parent'
altudes'

T2'
Parent'
altudes'

e1' e2'

1'
1' 0'

1'

Intercept'
Alcohol'
use'

Slope'
Alcohol'
use'

T1'
Alcohol'use'

T2'
Alcohol'use'

e1' e2'

1'
1' 0' 1'

ÖPP)

.069'
.471***' –.139**'

–.014'

–.367***'

–.008'

Model)Fit:)
Chi%sqr.''='4.782'
df'='2'
p'='.09''
'
CFI'='.99'
RMSEA'='.05'
SRMR'='.02'

)
Indirect)effect:)Interven7on)!)Change)in)Aitudes)!)Change)in)Alcohol)
Est.'='–.065,'t'='%2.451,'p'='.014,'95%'CI:'–.017,'–.110'
'

Latent)Change)Model)
)
Media7on)Model)

Latent)Growth)Models)

119'

120'

Latent)Growth)Model)

Intercept 
Parent 

Attitudes 

Slope 
Parent 

Attitudes 

T1 T2 T3 

e1 e2 e3 

1 
1 

1 
0 

1 2 

ÖPP)

Latent)Growth)Models)are'well'
suited'to'modeling'change'over'
*me'in'tes*ng'outcomes'of'

preven*on'programs'

NonRsignificant)
effect'suggest'no'

baseline'differences'
between'control'and'

experimental'
condi*ons'

Significant)effect'suggest'
different'developmental'
trends'across'the'control'

and'experimental'
condi*ons'
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Two)parallel)processes)within)the)program)

Intercept'
Parent'
Altudes'

Slope'
Parent'
Altudes'

T1' T2' T3'

e1' e2' e3'

1'
1'

1'
0'
1.5' 2.5'

Change)in)Parental)Aitudes)

Intercept'
Alcohol'use'

Slope'
Alcohol'use'

T1' T2' T3'

e1' e2' e3'

1'
1'

1'
0'
1.5' 2.5'

Change)in)Drunkenness)

The'loadings'of'the'
observa*ons'are'fixed'to'

exact'*me'intervals'in'years'

122'

Intercept'
Alcohol'use'

Slope'
Alcohol'use'

T1' T2' T3'

e1' e2' e3'

1'
1'

1'
0'

1.5' 2.5'

ÖPP'
Ini*al'
level'

Baseline'
Altudes'

T1'T2'T1'

e3'e2'e1'

2.5'
0'

1.5'
1'

1'1'

Intercept'
Altudes'

Slope'
Altudes'

T3'T1' T2'

Parallel)Process)Model)
Tes*ng'the'Media*ng'

Processes'
'

Cheong,'MacKinnon,'&'Khoo,'
(2003)'

Tests'of'whether'the'program'
leads'to'the'changes'in'the'

media*ng'factor'

Tests'of'whether'the'
media*ng'factor'leads'to'the'
changes'in'the'outcome'
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Intercept'
Alcohol'use'

Slope''
Alcohol'use'

T1' T2' T3'

e1' e2' e3'

1'
1'

1'
0'

1.5' 2.5'

ÖPP'

Ini*al'
level'

Baseline'
Altudes'

T1'T2'T1'

e3'e2'e1'

2.5'
0'

1.5'
1'

1'1'

Intercept'
Altudes'

Slope'
Altudes'

T3'T1' T2'

.55***' –.42***'

Model)Fit:)
χ2(12)'='5.91,'p'='.910'
CFI'='1.00'
RMSEA'='.00,'SRMR'='.016'
''
Ind.'='–.23,'p'<'.001'
95%'CI:'.13'%'.42'

Power)
Reliability)
Effect)Size'

125'

Power)in)Media7on)Model)
•  Power'of'the'test'of'indirect'effect'is'generally'lower'than'the'power'

of'the'test'of'a'regression'coefficient'
•  The'problem'arises'due'to'imperfect'reliability'of'the'mediator'and'

the'outcome'

126'

Power,)Reliability,)and)Effect)Size)

X Y 

M a" b"

c´'

Indirect)effect)='a*b#
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Reliability)in)Media7on)Model)
•  For'adequate'power'and'accurate'interpreta*on'of'the'findings,'

mediator'and'the'outcome'measures'should'be'reliable'
•  Using'reliable'measures,'or'latent'variables'to'model'mediator'and'

outcome'should'be'preferred'

127'

Power,)Reliability,)and)Effect)Size)

X Y 

M a" b"

c´'

Reliability)in)Media7on)Model)
•  Sample'size'requirement'for'power'is'related'to'reliability'of'the'

measures,'and'the'effect'sizes'
•  For'single'mediator'models,'a'sample'of'200,'when'measures'are'

reliable'and'effect'size'small'to'moderate,'should'ne'sufficient'to'
test'indirect'effect'using'resampling'methods'''

128'

Power,)Reliability,)and)Effect)Size)

X Y 

M a" b"

c´'

Effect)size)in)Media7on)Model)
•  The'size'of'mediated'effect'is'generally'very'low'in'media*on'

models.''This'is'due'to'the'computa*on'of'mediated'effect;'a*b#
•  Percent"explained"variance"by"indirect"effect"rela*ve'to'the'

direct'effect'was'suggested'by'some.'But,'this'method'is'not'
accurate,'specially'when'program'does'not'have'direct'effect'
on'outcome.'

•  There'are'some'suggested'effect'size'es*mates,'but'they'have'not'
been'tested'yet'

•  Best'alterna*ve'today'is'interpre*ng'the'effect'sizes'of'the'es*mates'
a'and'b#'in'a'media*on'model"rather'than'an'overall'effect'size'for'
mediated'effect.)
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Power,)Reliability,)and)Effect)Size)
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