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Mediation

1. An overview of the commonly used approaches for mediation

What is a mediator? Specifies a given cause (original predictor variable, IV) that works indirectly through a more direct cause (mediator variable) to a final effect (outcome variable, DV). The mediator is adding to the overall variance accounted for in the model and trying to explain ‘why’ the DV and IV are related.
· For example:

· A number of studies have found that marital violence is positively related to child aggression.

· According to the spill-over hypothesis, this association is mediated by negative parenting.

· The negativity of the marital dyad spills over the parent-child dyad which then influences child behavior.

· Thus, negative parenting helps explain why marital violence is related to child behavior.
· Criss (2001)



Commonly used Approaches to Mediation

A. Baron & Kenny Approach**

Step 1: The regression of the outcome on the treatment, ignoring the mediator, is significant.

Step 2: The regression of the mediator on the treatment is significant.

Step 3: The regression of the outcome on the mediator, controlling for the treatment, is significant.

Step 4: Regression of the outcome on the treatment controlling for the mediator is non-significant and nearly-zero.

**Baron & Kenny (1986); Kenny, Kashy, & Bolger (1997)

Intra-Individual Mediational Analyses
B. Collins Approach**

Condition 1: The probability of an individual undergoing the sequence is greater in the treatment group than in the control group

Condition 2: Being in the treatment group increases the probability of the mediator.

Condition 3: At every level of the IV, the mediator increases the probability of the outcome.

**Collins, Graham, & Flaherty (1998)

C. MacArthur Approach for Treatment**

The approach stipulates that a mediator (as determined by literature) would be used to design and implement a treatment plan. The treatment plan would be mediated by the variable when there is a change in the outcome variable. To conclude, the mediator would break the chain of sequential actions. This change in the chain of events would determine treatment effectiveness.

Step 1: The mediator must precede the predictor thus establishing temporal precedence. 

Step 2: The mediator and the predictor must be independent.

Step 3: Demonstrate an interaction between the mediator and the predictor through a main effect of the mediator or an interaction between the predictor and the mediator.

Difference: The MacArthur Approach is based on the effect size of the predictor on the outcome whereas the Baron & Kenny approach focuses on NHST.

**Kraemer et al. (2008)

Sample Mediation Model:

To provide a working example, actual data will be analyzed to illustrate mediation. For this project three variables, history of physical abuse, narcissism, and potential to abuse, will be analyzed. Based on a theoretical model, it was proposed that narcissism (X) in parents indirectly affects the potential to abuse children in the future (Y, CAP) through the mediating cause of a history of physical abuse (M, CTQ PA).


Sample SPSS Syntax:

Regression

   /dep=capabuse

   /enter=ctqphyabcentered.

Regression

   /dep=capabuse

   /enter=NarcCentered.

Regression

   /dep=capabuse

   /enter= ctqphyabcentered NarcCentered.

EXECUTE.
Sample SPSS Output:

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	dimension0
	1
	.420a
	.176
	.168
	86.313

	a. Predictors: (Constant), NarcCentered, ctqphyabcentered


	ANOVAb

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	304611.103
	2
	152305.552
	20.444
	.000a

	
	Residual
	1422942.237
	191
	7449.959
	
	

	
	Total
	1727553.340
	193
	
	
	

	a. Predictors: (Constant), NarcCentered, ctqphyabcentered

	b. Dependent Variable: CAP ABUSE SCALE TOTAL


	Coefficientsa

	Model
	Unstandardized Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std. Error
	Beta
	
	

	1
	(Constant)
	120.231
	6.197
	
	19.401
	.000

	
	ctqphyabcentered
	5.689
	1.596
	.235
	3.564
	.000

	
	NarcCentered
	-1.542
	.312
	-.326
	-4.942
	.000

	a. Dependent Variable: CAP ABUSE SCALE TOTAL


Sample APA Write-Up:

(Results) In Step 1 of the mediation model, the regression of CAP Inventory total scores (CAPI) on Narcissistic subscale scores (N), ignoring the mediator, was significant, b = -1.67, t(192) = -5.24, p =.001. Step 2 showed that the regression of the CAPI scores on the mediator, CTQ physical abuse subscale scores (CTQ PA), was also significant, b = 6.45, t(192) = 3.83, p =.001. Step 3 of the mediation process showed that the mediator (CTQ PA), controlling for the N scores, was significant, b = 5.69, t(192) = 3.56, p =.001. Step 4 of the analyses revealed that, controlling for the mediator (CTQ PA), N scores were still a significant predictor of CAPI scores, b = -1.54, t(192) = -4.94, p =.001. However, a Sobel test was conducted and found partial mediation in the model (z = 2.89, p = .004). 

(Discussion) It was found that physical abuse partially mediated the relationship between narcissism and the potential to abuse one’s child (based on CAP Inventory scores). This is consistent with previous literature that states that a history of physical abuse could account for a significant amount of variance in the relationship between potential to abuse one’s child and high narcissism. Since narcissism was a negative predictor of child abuse potential, the model predicted that higher narcissism predicted lower child abuse potential. Given that the MCMI-III tends to over-pathologize in a community sample such as the one utilized in this project, one could theorize that higher narcissism scores were indicative of self-esteem rather than pathology. Thus, high narcissism scores would be positive indicators of self-esteem rather than negative indicators of pathology in this model. A history of physical abuse was a significant predictor of child abuse potential, and partial mediation, accounted for a significant amount of variance in the relationship between Narcissism and child abuse potential.

Moderation
2. An overview of commonly used approaches for moderation

What is a moderator? A variable that specifies conditions under which a given predictor is related to an outcome. The moderator explains ‘when’ a DV and IV are related.

· For example:

· A number of studies have found that family adversity (e.g., negative parenting) is positively related to child aggression.

· However, studies (Criss et al., 2002; Lansford et al., 2003) indicated that positive peer relationships moderate the link between family adversity and child aggressive behavior.

· Specifically:

· Under HIGH positive peer relationship: FA ( AGG = ns

· Under LOW positive peer relationship: FA ( AGG = sig

· Thus, when is family adversity significantly related to child aggression?

· Answer: when children have poor peer relationships.

· Criss (2001)
Commonly used Approaches to Moderation

A. Baron & Kenny Approach** The measurement of X to Y at different levels of M.
Step 1: The X variable is presumed to cause Y.
Step 2: Center the IV(s) and the moderator variable.

a. Subtract the mean from all values so the mean is zero.
Step 3: Multiply the centered IV by the centered moderator to create an interaction term.
Step 4: Does the moderator variable alter the strength of the causal relationship?
Step 5: Complete moderation occurs when the causal effect of X on Y goes to zero with the addition of the moderator.

**Baron & Kenny (1986); Kenny, Kashy, & Bolger (1997)

Intra-Individual Moderational Analyses

B. MacArthur Approach for Treatment**

The MacArthur Approach was created to account for improved directionality. This approach uses temporal precedence to further explain the direction of prediction.

Step 1: The moderator must precede the predictor thus establishing temporal precedence.  This one step states that the treatment moderates the outcome without ambiguity (pg.103).

Step 2: The moderator and the predictor are not associated.

Step 3: Demonstrate an interaction between the moderator and the predictor through a main effect of the moderator or an interaction between the predictor and the moderator.

Difference 1: The MacArthur Approach is based on the effect size of the predictor on the outcome whereas the Baron & Kenny approach focuses on NHST.

Difference 2: The moderator can identify subpopulations that have difference relationships between the treatment and the outcome whereas this relationship is somewhat ambiguous in Baron & Kenny’s approach.

**Kraemer et al. (2008)

Limitations to both models:

1. Can you prove that 2 variables are not associated through statistical conventions (p < .05)?

2. What if you do not have a linear model?

3. Can you predict one individuals outcome based on the aggregate model? Can you replicate these results?

Sample Moderation Model (simplified):

For the working example, the same three variables will be used to assess moderation. Theory suggests that if a person has experienced a history of physical abuse (X) then they are potentially more likely to develop narcissistic tendencies (M). Then this would predict a tendency to abuse his/her own child (Y).



Sample SPSS Syntax:

COMPUTE NarcCentered=narciss5-61.82.

EXECUTE.

COMPUTE ctqphyabcentered=ctqphyab-8.4175.

EXECUTE.

COMPUTE CTQbyNarc=NarcCentered * ctqphyabcentered.

EXECUTE.

REGRESSION

  /DESCRIPTIVES MEAN STDDEV CORR SIG N

  /MISSING LISTWISE

  /STATISTICS COEFF OUTS R ANOVA COLLIN TOL CHANGE ZPP

  /CRITERIA=PIN(.05) POUT(.10)

  /NOORIGIN 

  /DEPENDENT capabuse

  /METHOD=ENTER Education rdemo30 PSITotalScoreCentered BDITotalScoreCentered anxietya

  /METHOD=ENTER ctqphyabcentered

  /METHOD=ENTER NarcCentered

  /METHOD=ENTER CTQbyNarc.
Sample SPSS Output:

	Model Summary

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics

	
	
	
	
	
	R Square Change
	F Change
	df1
	df2
	Sig. F Change

	dimension0
	1
	.829a
	.687
	.676
	53.221
	.687
	60.152
	5
	137
	.000

	
	2
	.830b
	.689
	.676
	53.215
	.002
	1.031
	1
	136
	.312

	
	3
	.831c
	.691
	.675
	53.252
	.002
	.808
	1
	135
	.370

	
	4
	.846d
	.715
	.698
	51.342
	.024
	11.234
	1
	134
	.001

	a. Predictors: (Constant), MCMI-III Anxiety Scale A, Yrs of education, Recode Demographics Question #30 - yearly income, PSITotalScoreCentered, BDITotalScoreCentered

	b. Predictors: (Constant), MCMI-III Anxiety Scale A, Yrs of education, Recode Demographics Question #30 - yearly income, PSITotalScoreCentered, BDITotalScoreCentered, ctqphyabcentered

	c. Predictors: (Constant), MCMI-III Anxiety Scale A, Yrs of education, Recode Demographics Question #30 - yearly income, PSITotalScoreCentered, BDITotalScoreCentered, ctqphyabcentered, NarcCentered

	d. Predictors: (Constant), MCMI-III Anxiety Scale A, Yrs of education, Recode Demographics Question #30 - yearly income, PSITotalScoreCentered, BDITotalScoreCentered, ctqphyabcentered, NarcCentered, CTQbyNarc


	ANOVAe

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	851891.130
	5
	170378.226
	60.152
	.000a

	
	Residual
	388048.534
	137
	2832.471
	
	

	
	Total
	1239939.664
	142
	
	
	

	2
	Regression
	854812.129
	6
	142468.688
	50.310
	.000b

	
	Residual
	385127.535
	136
	2831.820
	
	

	
	Total
	1239939.664
	142
	
	
	

	3
	Regression
	857103.250
	7
	122443.321
	43.177
	.000c

	
	Residual
	382836.414
	135
	2835.825
	
	

	
	Total
	1239939.664
	142
	
	
	

	4
	Regression
	886715.183
	8
	110839.398
	42.048
	.000d

	
	Residual
	353224.481
	134
	2636.004
	
	

	
	Total
	1239939.664
	142
	
	
	

	a. Predictors: (Constant), MCMI-III Anxiety Scale A, Yrs of education, Recode Demographics Question #30 - yearly income, PSITotalScoreCentered, BDITotalScoreCentered

	b. Predictors: (Constant), MCMI-III Anxiety Scale A, Yrs of education, Recode Demographics Question #30 - yearly income, PSITotalScoreCentered, BDITotalScoreCentered, ctqphyabcentered

	c. Predictors: (Constant), MCMI-III Anxiety Scale A, Yrs of education, Recode Demographics Question #30 - yearly income, PSITotalScoreCentered, BDITotalScoreCentered, ctqphyabcentered, NarcCentered

	d. Predictors: (Constant), MCMI-III Anxiety Scale A, Yrs of education, Recode Demographics Question #30 - yearly income, PSITotalScoreCentered, BDITotalScoreCentered, ctqphyabcentered, NarcCentered, CTQbyNarc

	e. Dependent Variable: CAP ABUSE SCALE TOTAL


	Excluded Variablesd

	Model
	Beta In
	t
	Sig.
	Partial Correlation
	Collinearity Statistics

	
	
	
	
	
	Tolerance
	VIF
	Minimum Tolerance

	1
	ctqphyabcentered
	.051a
	1.016
	.312
	.087
	.909
	1.100
	.459

	
	NarcCentered
	-.049a
	-.969
	.334
	-.083
	.888
	1.126
	.432

	
	CTQbyNarc
	-.164a
	-3.460
	.001
	-.284
	.945
	1.058
	.459

	2
	NarcCentered
	-.046b
	-.899
	.370
	-.077
	.883
	1.132
	.432

	
	CTQbyNarc
	-.161b
	-3.291
	.001
	-.273
	.888
	1.126
	.459

	3
	CTQbyNarc
	-.164c
	-3.352
	.001
	-.278
	.886
	1.129
	.432

	a. Predictors in the Model: (Constant), MCMI-III Anxiety Scale A, Yrs of education, Recode Demographics Question #30 - yearly income, PSITotalScoreCentered, BDITotalScoreCentered

	b. Predictors in the Model: (Constant), MCMI-III Anxiety Scale A, Yrs of education, Recode Demographics Question #30 - yearly income, PSITotalScoreCentered, BDITotalScoreCentered, ctqphyabcentered

	c. Predictors in the Model: (Constant), MCMI-III Anxiety Scale A, Yrs of education, Recode Demographics Question #30 - yearly income, PSITotalScoreCentered, BDITotalScoreCentered, ctqphyabcentered, NarcCentered

	d. Dependent Variable: CAP ABUSE SCALE TOTAL


Sample APA Write-Up:

(Results) To test the hypothesis that the potential to abuse one’s child is a function of multiple risk factors, and more specifically whether Narcissistic Personality Disorder characteristics moderate the relationship between a history of physical abuse and the potential to abuse one’s own child, a hierarchical multiple regression analysis was conducted. The overall model was significant, R2 = .687, F(8, 134) = 42.05, p = .001.

Multicollinearity diagnostics were assessed and were within an acceptable range (i.e., .88 to .91). See Table 1 for correlations among variables. Variables that were predicted to have problematically high multicollinearity were centered (i.e., BDI scores, Anxiety subscale scores, PSI/SF total scores, CTQ physical abuse scores, and Narcissistic subscale scores; Aiken & West, 1991).

In the first step, five variables were included: years of education, annual income, PSI total stress scores, BDI total scores, and Anxiety scores from the MCMI-III. These variables accounted for a significant amount of variance in total CAP scores, R2 = .687, F(5, 137) = 60.15, p = .001. Although annual income and years of education were not significant predictors, in the final model, PSI total scores, b = 1.17, t(134) = 4.30, p = .001, BDI scores, b = 0.21, t(134) = 6.14, p = .001, and Anxiety subscale scores, b = 0.74, t(134) = 3.94, p = .001, were significant predictors of CAP total scores. CTQ physical abuse scores were entered in the second step. It did not significantly add to the amount of variance in the criterion accounted for, ΔR2 = .002, ΔF(1, 136) = 1.03, p = .31, b = 0.14, t(134) = 0.21, p = .90.
Next, the Narcissistic Personality Disorder subscale from the MCMI-III was entered into the third step of the regression. The Narcissistic subscale did not account for a significant amount of additional variance in child abuse potential scores, ΔR2 = .001, ΔF(1, 135) = 0.81, p = .37, b = -0.27, t(134) = -1.12, p = .27. In the final step of the regression analysis, an interaction term between Narcissistic subscale scores and physical abuse scores was created, which accounted for a significant proportion of the variance in CAP total scores, ΔR2 = .02, ΔF(1, 134) = 11.23, p = .001, b = -0.16, t(134) = -3.35, p = .001.

(Discussion) The current model was consistent with the hypothesis that narcissism moderates the relationship between a history of physical abuse and child abuse potential. In the case of the narcissism scores, the MCMI-III tends to over-pathologize in a community sample such as the one in this research, so the high narcissism scores may be indicative of higher self-esteem rather than pathological narcissism. Thus, the high narcissism scores indicated a decreased potential to abuse one’s own child (although not significantly), which is opposite for a history of physical abuse (such that greater endorsement of the items indicated a higher potential to abuse one’s child). Therefore, the interaction of parental narcissism and a history of childhood physical abuse in parents significantly predicted the child abuse potential of the parents in the community sample.

References

Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and interpreting interactions. Thousand Oaks, CA: Sage. 

Table 1

Correlation Matrix for Variables in Steps 1 through 3

	Variable
	1
	2
	3
	4
	5
	6
	7
	8

	1. CAP Total
	--
	.26***
	-.29***
	-.33***
	-.13
	.63***
	.77***
	.64***

	2. CTQ Physical Abuse
	
	--
	-.13
	-.14*
	-.08
	.15*
	.22**
	.29***

	3. Narcissistic Subscale
	
	
	--
	.04
	.05
	-.20**
	-.32***
	-.20**

	4. Yearly Income
	
	
	
	--
	.04
	-.14
	-.40***
	-.30***

	5. Parent Education
	
	
	
	
	--
	-.13
	-.14
	-.13

	6. PSI/SF
	
	
	
	
	
	--
	.58***
	.41***

	7. BDI-II
	
	
	
	
	
	
	--
	.59***

	8. MCMI-III Anxiety
	
	
	
	
	
	
	
	--

	* p < .05, ** p < .01, *** p < .001
	
	
	
	
	


Median Split as an Alternative to Moderation Model

Sample SPSS Syntax:

 *Running Frequencies on Interaction IVs to get Medians to create temporary groups in order to look at means per group to know how to interpret interaction findings**

FREQUENCIES

  VARIABLES=narciss5 ctqphyab

  /NTILES= 2

  /STATISTICS=STDDEV MINIMUM MAXIMUM MEAN MEDIAN MODE

  /ORDER=  ANALYSIS .

**Creating Median Splits to get Means on Interaction IVs**

IF (narciss5 < 64) NarcLoHI = 0 .

VARIABLE LABELS NarcLoHI 'Median Split on Narcissism' .

EXECUTE .

IF (narciss5 >= 64) NarcLoHI = 1 .

VARIABLE LABELS NarcLoHI 'Median Split on Narcissism' .

EXECUTE .

IF (ctqphyab < 7) CTQPhysLoHi = 0 .

VARIABLE LABELS CTQPhysLoHi 'Median Split on CTQ Physical Abuse' .

EXECUTE .

IF (ctqphyab >= 7) CTQPhysLoHi = 1 .

VARIABLE LABELS CTQPhysLoHi 'Median Split on CTQ Physical Abuse' .

EXECUTE .

***Creating 4 'interaction' groups***

IF (CTQPhysLoHi = 0 and NarcLoHI = 0 ) NarcPhysAbInteractionGrp = 1 .

VARIABLE LABELS NarcPhysAbInteractionGrp 'Narcissism by CTQ Physical Abuse Interaction' .

EXECUTE .

IF (CTQPhysLoHi = 0 and NarcLoHI = 1 ) NarcPhysAbInteractionGrp = 2 .

VARIABLE LABELS NarcPhysAbInteractionGrp 'Narcissism by CTQ Physical Abuse Interaction' .

EXECUTE .

IF (CTQPhysLoHi = 1 and NarcLoHI = 0 ) NarcPhysAbInteractionGrp = 3 .

VARIABLE LABELS NarcPhysAbInteractionGrp 'Narcissism by CTQ Physical Abuse Interaction' .

EXECUTE .

IF (CTQPhysLoHi = 1 and NarcLoHI = 1 ) NarcPhysAbInteractionGrp = 4 .

VARIABLE LABELS NarcPhysAbInteractionGrp 'Narcissism by CTQ Physical Abuse Interaction' .

EXECUTE .

***Getting Interaction Group Means to Interpret Sig Interaction between CTQPhys Abuse and Narcissism***

ONEWAY

  capabuse BY NarcPhysAbInteractionGrp

  /POLYNOMIAL= 1

  /STATISTICS DESCRIPTIVES

  /MISSING ANALYSIS .
Sample SPSS Output:

	Descriptives

	CAP ABUSE SCALE TOTAL

	
	N
	Mean
	Std. Deviation
	Std. Error
	95% Confidence Interval for Mean
	Minimum
	Maximum

	
	
	
	
	
	Lower Bound
	Upper Bound
	
	

	1.00
	28
	120.14
	84.558
	15.980
	87.35
	152.93
	5
	373

	2.00
	47
	71.04
	63.270
	9.229
	52.47
	89.62
	2
	365

	3.00
	62
	162.56
	112.487
	14.286
	134.00
	191.13
	12
	412

	4.00
	57
	115.44
	79.324
	10.507
	94.39
	136.49
	13
	338

	Total
	194
	120.42
	94.610
	6.793
	107.03
	133.82
	2
	412


	ANOVA

	CAP ABUSE SCALE TOTAL

	
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	Between Groups
	(Combined)
	226130.720
	3
	75376.907
	9.539
	.000

	
	Linear Term
	Unweighted
	11596.373
	1
	11596.373
	1.467
	.227

	
	
	Weighted
	20539.599
	1
	20539.599
	2.599
	.109

	
	
	Deviation
	205591.121
	2
	102795.560
	13.008
	.000

	Within Groups
	1501422.620
	190
	7902.224
	
	

	Total
	1727553.340
	193
	
	
	


****Note: Based on the syntax, the first part creates high/low median splits of both the narcissism scale and the CTQ physical abuse scale. The second part of the syntax will create the 4 groups based on those median splits. In the final step, the ANOVA tests the four groups against each other, which is significant, F(3, 190) = 9.54, p = .001. 
This means that individuals who were in group one (low on narcissism and low on CTQ PA) had a higher average in CAP scores than individuals in the high narcissism/low CTQ PA group. This supported the hypothesis from the moderation model that higher narcissism scores were actually better than low scores. Narcissism scores were significantly negatively correlated with depression (r = -.32, p =.001), so it would be important to have higher narcissism scores than low narcissism scores since depression significantly (positively) predicted the CAP scores (as show in the moderation model above). The low narcissism/high CTQ PA group showed the highest average CAP scores, which was also consistent with the hypothesis as well.

Additional References:
Collins, L., Graham, J., & Flaherty, B. (1998). An alternative framework for defining mediation. Multivariate Behavioral Research, 33, 295-312.

Criss, M. (2001). Moderators: What the heck are they and how do we analyze them? University of Pittsburgh.

Kraemer, H.C., Kiernan, M., Essex, M., & Kupfer, D. (2008). How and why criteria defining moderators and mediators differ between the Baron & Kenny and MacArthur approaches. Health Psychology, 27(2), S101-S108.

Holmbeck, G. (1997). Toward terminological, conceptual, and statistical clarity in the study of mediators and moderators: Examples from the child-clinical and pediatric psychology literatures. Journal of Consulting and Clinical Psychology, 65(4), 599-610.

Rose, B., Holmbeck, G., Coakley, R., & Franks, E. (2004). Mediator and Moderator Effects in Developmental and Behavioral Pediatric Research. Journal of Developmental and Behavioral Pediatrics, 25(1), 58-67.
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