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BDI-II: No significant difference was observed in the self-reported depressive 

symptomatology of the high negative and low negative trait mood groups. 

NAART: No significant difference was observed between the high negative trait mood 

and low negative trait mood groups’ single word reading, suggesting intellectual functioning 

between groups was similar. 

ANT: No significant differences were observed between the high negative trait mood and 

low negative trait mood groups’ ability and speed to identify words based on their verbal 

descriptions, suggesting semantic network access was similar between groups. 

COWAT: Letter fluency (FAS) was not significantly different between the high and low 

negative trait mood groups.  However, participants in the low negative trait mood group 

produced significantly more animal names on Animal Naming than did participants in the high 

negative trait mood group, which suggested that less negative trait moods are associated with 

greater semantic network activation.  Participants in the low negative trait mood group produced 

significantly more consecutive within-semantic neighborhood animal names than did those in the 

D-KEFS Color-Word     

    Color Naming 26.53 3.42 26.66 3.27 26.38 3.67 113 0.43 0.67 

    Word Reading 22.66 2.41 22.83 2.54 22.46 2.28 113 0.82 0.41 

    Color-Word 50.68 7.70 48.83 7.28 52.92 7.75 113 2.92 0.004* 

    Switching 59.94 7.52 57.34 6.59 63.08 7.49 113 4.37 <.001* 

D-KEFS Trail Making     

    Scanning 21.66 3.36 22.21 3.19 21.01 3.50 113 1.92 0.06 

    Number Sequencing 31.04 4.42 32.00 4.33 30.88 4.35 113 1.38 0.17 

    Letter Sequencing 30.49 4.17 30.66 4.20 30.29 4.23 113 0.47 0.64 

    Number-Letter 

       Sequencing 

70.86 7.50 68.24 6.90 74.04 7.01 113 4.48 <.001* 

    Speed 20.62 2.17 20.97 1.64 20.21 2.47 113 1.92 0.06 

WAIS-IV DS     

    Total 27.62 2.66 27.79 2.18 27.42 3.19 113 0.73 0.47 

    DSF 10.85 1.53 10.72 1.49 10.98 1.35 113 0.98 0.33 

    DSB 7.36 1.66 7.31 2.00 7.38 2.11 113 0.18 0.86 

    DSS 8.37 1.50 8.55 1.35 8.17 1.66 113 1.35 0.18 

WMS-IV SSp 26.81 4.09 26.52 4.19 27.12 4.02 113 0.78 0.44 

*Statistically significant result at alpha-level = 0.01 
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high negative trait mood group, which suggested that less negative trait moods are associated 

with greater semantic network activation (in particular, continued intra-neighborhood search).  

The number of semantic neighborhoods explored or the number of exemplars produced within 

each neighborhood was not significantly different between groups. 

 DRM: The total number of DRM targets produced on the DRM between the low 

negative trait mood group and the high negative trait mood group were similar, suggesting 

similar verbal list-learning and memory across groups.  However, participants in the low 

negative trait mood group produced significantly more critical lures than did participants in the 

high negative trait mood group, which suggested that less negative trait moods are associated 

with greater (aberrant) semantic network activation/poorer inhibition of this activation. 

 D-KEFS: Color-Word Interference Test: Color-naming and word-reading speed was not 

significantly different between the high negative trait mood and low negative trait mood groups.  

Participants in the high negative trait mood group, however, required significantly less time to 

complete the Color-Word trial than did participants in the low negative trait mood group, which 

suggested that more negative trait moods are associated with more efficient inhibition.  

Participants in the high negative trait mood group also required significantly less time to 

complete the Switching trial compared to participants in the low negative mood group, which 

further suggested that more negative trait moods are associated with more efficient inhibition, as 

well as more efficient code-switching. 

 Trail Making: Scanning, Number Sequencing, Letter Sequencing, and Speed trials were 

not significantly different between high negative trait mood and low negative trait mood groups.  

However, participants in the high negative trait mood group required significantly less time to 

complete the Number-Letter Switching trial than did participants in the low negative trait mood 
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group, which, similar to Color-Word Interference Test results, suggested that more negative trait 

moods are associated with more efficient inhibition and code switching. 

 WAIS-IV Digit Span:  No significant differences were observed between the high 

negative trait mood and low negative trait mood groups on DSF, DSB, DSS or DS total score, 

suggesting auditory attention and working memory were similar between groups. 

 WMS-IV Symbol Span:  SSp performance between the high negative trait mood and 

low negative trait mood groups was not significantly different, suggesting similar non-verbal 

working memory abilities between groups. 

Negative Model: Structural Equation Model 

To address Aim 3, SEM for the Negative Model data was attempted using ALSCAL in 

SPSS 25.  The analysis was conducted similarly as in the Positive Model; for the Negative 

Model, the PANAS-X negative affect scale score was used as the sole grouping variable, and the 

Animal Naming variables were entered as predictor variables.  Neither the BDI-II score nor the 

ANT variables were entered as predictor variables, because there were no significant between-

group differences in these variables (as in the Positive Model).  Similar to the Positive Model 

SEM, the Negative Model SEM also failed, and a structural equation could not be generated. 

Negative Model: Post-Hoc Analyses 

 Because the Negative Model SEM was unsuccessful, post hoc analyses as conducted in 

the Positive Model were applied to the Negative Model to address study Aim 3 and explore 

relationships among Negative Model variables. 

 Negative Model: Correlation Analyses 

 Correlation analyses were conducted between all mood and neuropsychological variables 

in the Negative Model dataset to examine any relationships among them.  Refer to Appendix 1.2 
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for all Negative Model correlation analysis results.  Statistically significant correlations are 

highlighted below. 

 The PANAS-X negative affect scale score was strongly correlated with BDI-II scores 

such that participants reporting higher negative trait moods on the PANAS-X reported more 

depressed moods on the BDI-II.  This result further suggested that participants reliably reported 

negative mood severity across the study mood measures.  Participants, again, appeared to 

reliably report their English language proficiency, as higher self-ratings were moderately 

correlated with better single-word reading on the NAART and faster word identification based 

on their definitions on the ANT. 

 The PANAS-X negative affect scale score was strongly correlated with the total Animal 

Naming score such that participants reporting less negative trait moods produced significantly 

more animal names, suggesting that less negative trait moods were associated with increased 

semantic network activation.  In addition, PANAS-X negative affect scale scores were weakly 

associated with Animal Naming average neighborhood run size, such that participants reporting 

less negative trait moods demonstrated greater sustained intra-neighborhood semantic activity.  

Similarly, the PANAS-X negative affect scale score was moderately correlated with total DRM 

critical lures such that participants reporting less negative trait moods produced more critical 

lures than participants reporting more negative trait moods, suggesting increasingly negative 

moods to be associated with less (aberrant) semantic network activation/better inhibition of this 

activation.  This was further supported by a weak correlation between BDI-II scores and DRM 

critical lures such that participants reporting less depressed moods produced more false-positive 

DRM responses. 
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both positive and negative emotion, or any combination).  Indeed, a fourth 2x2 model was 

attempted using the median PANAS-X positive and negative mood scores from the Positive and 

Negative Models as part of the data analysis, but was not conducted due to large discrepancies in 

sample sizes among the 4 groups it generated (i.e., NHigh Positive/High Negative=9; NHigh Positive/Low 

Negative=46; NLow Positive/High Negative=47; NLow Positive/Low Negative=10; 8 participants excluded), further 

suggesting the need for a model that considered mood as a single dimension.  

To address this need, the Difference Model was constructed, which considered both the 

PANAS-X positive affect scale score and the PANAS-X negative affect scale score.  To do this, 

a difference score was generated for each participant to compare positive and negative trait mood 

ratings, by subtracting the PANAS-X negative affect scale score from the PANAS-X positive 

affect scale score.  This not only yields a single variable (termed PANAS-XDifference) that 

considers both positive and negative mood ratings, but it also reflects the magnitude of disparity 

between individuals’ positive and negative self-ratings (i.e., the absolute value of PANAS-

XDifference).  Once PANAS-XDifference scores were calculated for each participant, a single median-

split was performed on the entire study dataset to identify two groups: 1) a “positive” trait mood 

group, and 2) a “negative” trait mood group.  Participants whose PANAS-XDifference score was 

greater than the median difference score were assigned to the positive trait mood group 

(PANAS-XDifference score>11), and participants whose PANAS-XDifference score was less than the 

median difference score were assigned to the negative trait mood group (PANAS-XDifference 

score<11). Eight participants were excluded from Difference Model analyses because their 

PANAS-XDifference scores fell at the median difference score of 11 and could not be assigned to 

either the positive or negative trait mood group.  Refer to Table 1 for demographic data 

pertaining to Difference Model participant characteristics. 
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Difference Model: Mood Survey and Neuropsychological Test Results 

Descriptive statistics pertaining to the mood survey and neuropsychological test results 

are summarized in Table 4 below.  Independent samples t-tests were applied to compare means 

across the positive and negative trait mood groups across these variables and are also reflected in 

Table 4.  The implications of the results are described below. 

Table 4. Difference Model Mood and Neuropsychological Descriptive and Statistical Data 

 Entire 

Difference 

Model Sample  

 

(n=112) 

Positive Trait 

Mood Group 

(PANAS-

XDifference > 11; 

n=56) 

Negative Trait 

Mood Group 

PANAS-

XDifference < 11; 

n=56) 

Between-Groups 

Comparisons  

(High versus Low 

Group) 

  

M 

 

SD 

 

M 

 

SD 

 

M 

 

SD 

 

df 

 

t 

 

p-value 

PANAS-X Difference 

   (Positive-Negative) 

7.60 13.18 18.89 5.72 -3.77 8.76 110 16.21 <.001* 

BDI-II 3.60 3.57 3.13 3.08 4.07 3.66 110 1.48 0.14 

NAART IQ 102.92 8.71 103.38 8.08 102.57 8.62 110 0.51 0.61 

ANT     

    Total Correct 49.81 0.62 49.76 0.69 49.93 0.20 110 1.77 0.08 

    Latency 1.31 0.25 1.29 0.25 1.34 0.22 110 1.12 0.26 

COWAT     

    FAS 44.33 5.43 44.38 5.28 44.27 5.72 110 0.11 0.92 

    Animals     

        Total 23.87 4.15 26.86 3.19 20.97 3.05 110 9.99 <.001* 

        Number 

           Neighborhoods 

4.24 0.63 4.34 0.68 4.13 0.51 110 1.85 0.07 

        Neighborhood 

            Exemplars 

6.60 0.75 6.66 0.72 6.53 0.76 110 0.93 0.35 

        Neighborhood 

            Run Size 

3.75 0.77 3.94 0.81 3.57 0.73 110 2.54 0.01* 

DRM     

    Total Correct 137.48 31.18 137.30 31.81 138.20 32.86 110 0.15 0.88 

    Critical Lures 6.14 3.12 7.86 2.68 4.53 2.86 110 6.36 <.001* 

D-KEFS Color-Word     

    Color Naming 26.49 3.25 26.31 3.24 26.30 3.25 110 0.02 0.99 

    Word Reading 22.54 2.34 22.68 2.42 22.40 2.28 110 0.63 0.53 

    Color-Word 50.71 7.56 53.17 8.27 48.77 6.65 110 3.10 0.02* 

    Switching 59.89 7.62 64.45 7.40 56.27 5.45 110 6.66 <.001* 

D-KEFS Trail Making     

    Scanning 21.49 3.30 21.07 3.37 22.13 3.25 110 1.69 0.09 

    Number Sequencing 31.36 4.32 30.79 4.23 31.93 3.26 110 1.60 0.11 

    Letter Sequencing 30.38 4.00 30.31 3.09 30.60 4.25 110 0.41 0.68 

    Number-Letter 

        Sequencing 

71.89 7.92 77.52 6.75 66.57 4.84 110 9.87 <.001* 

    Speed 20.67 3.31 20.37 1.97 21.00 1.78 110 1.78 0.08 
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 BDI-II:  No significant difference was observed between the positive and negative trait 

mood groups BDI-II scores, indicating similar depressive symptomatology between groups. 

NAART: NAART estimate verbal IQ was not significantly different between the positive 

and negative trait mood groups suggesting equivalent intellectual functioning between groups. 

ANT:  No significant differences were observed between ANT total scores and average 

response latencies between the positive and negative trait mood groups, indicating similar 

semantic network access between groups. 

COWAT: Letter fluency (FAS) results were not significantly different between the 

positive and negative trait mood groups.  Participants in the positive trait mood group produced 

significantly more animal names than did participants in the negative trait mood group on the 

category fluency task (Animal Naming), which suggested again that higher positive trait moods 

are associated with greater semantic network activation.  Participants in the positive trait mood 

group also produced significantly more consecutive within-semantic neighborhood animal names 

than did those in the negative trait mood group, which additionally suggested that more positive 

trait moods are associated with greater intra-neighborhood semantic network activation.  The 

number of semantic neighborhoods explored and the average number of exemplars produced 

within them did not differ significantly between positive and negative trait mood groups. 

 DRM: Participants in the positive and negative trait mood groups produced a similar 

number of target DRM words that was not significantly different, suggesting equivalent verbal 

WAIS-IV DS     

    Total 27.78 2.51 27.82 2.78 27.73 2.27 110 0.21 0.84 

    DSF 12.59 1.39 12.45 1.27 12.73 1.31 110 1.15 0.25 

    DSB 7.62 1.62 7.34 1.75 7.89 1.29 110 1.89 0.06 

    DSS 8.39 1.42 8.03 1.40 8.50 1.30 110 1.84 0.07 

WMS-IV SSp 27.04 3.92 27.17 3.74 26.87 4.24 110 0.40 0.69 

*Statistically significant result at alpha-level = 0.01 
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list learning and memory between groups. Participants in the positive trait mood group produced 

significantly more critical lures on the DRM than did participants in the negative trait mood 

group, which suggested that more positive trait moods are associated with greater (aberrant) 

semantic network activation/poorer inhibition of this activation. 

 D-KEFS: Color-Word Interference Test: No significant differences were observed 

between the positive and negative trait mood groups’ performance on Color Naming and Word 

Reading. Participants in the negative trait mood group required significantly less time to 

complete the Color-Word trial than did participants in the positive trait mood group, which 

suggested that more negative trait moods are associated with more efficient inhibition.  Negative 

trait mood group participants also required significantly less time to complete the Switching trial 

than positive trait mood group participants, suggesting that more negative trait moods are 

associated with more efficient inhibition and code switching abilities. 

 Trail Making: Participants in the negative trait mood group required significantly less 

time to complete the Number-Letter Switching trial than did participants in the positive trait 

mood group, which also suggested that more negative moods are associated with more efficient 

inhibition and code switching.  No significant between-groups differences were observed on the 

Scanning, Number Sequencing, Letter Sequencing, and Speed trials, suggesting psychomotor 

speed and basic sequencing abilities to be similar between groups. 

 WAIS-IV Digit Span:  No significant between-groups differences were observed on 

WAIS-IV DSF, DSB, DSS, and total DS score, suggesting similar auditory attention and 

working memory across trait mood groups. 

 WMS-IV Symbol Span: No significant between-groups differences were observed on 

WMS-IV SSp, suggesting similar non-verbal working memory between trait mood groups. 
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Difference Model: Structural Equation Model 

To address Aim 3, SEM for the Difference Model dataset was attempted using ALSCAL 

in SPSS 25 using methods identical to those used in the Positive and Negative Models.  The 

PANAS-XDifference score was used as the single grouping variable, and the Animal Naming 

variables were entered as predictor variables.  Similar to the Positive and Negative Models, 

neither BDI-II scores nor ANT variables were entered as predictors in the SEM, because there 

were no significant between-group differences in these values in the Difference Model analyses.  

The Difference Model SEM also failed and did not produce a structural equation. 

Difference Model: Post-Hoc Analyses 

 Because the Difference Model SEM was unsuccessful, post-hoc analyses were applied to 

address Aim 3 and to explore relationships in the Difference Model as were conducted for the 

Positive and Negative Models. 

 Difference Model: Correlation Analyses 

 Correlation analyses were conducted between all variables in the Difference Model 

dataset to examine any relationships among them.  Refer to Appendix 1.3 for all Difference 

Model correlation analysis results.  Significant correlation analysis findings are highlighted 

below. 

 The PANAS-XDifference score was moderately correlated with BDI-II scores such that 

participants reporting more negative trait moods on the PANAS-X reported more depressed 

moods on the BDI-II.  This result suggested that, as in the Positive and Negative Models, 

participants reliably reported negative mood intensity across the study mood measures.  

Participants again appeared to reliably report their English language proficiency, as higher self-
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ratings were moderately correlated with better single-word reading on the NAART and faster 

word identification on the ANT. 

 The PANAS-XDifference score was strongly correlated with the total Animal Naming score 

such that participants reporting more positive trait moods produced significantly more animal 

names, suggesting that more positive moods were associated with increased semantic network 

activation.  In addition, PANAS-XDifference scores were weakly associated with Animal Naming 

average neighborhood run size, such that participants reporting more positive trait moods 

demonstrated greater sustained intra-neighborhood semantic activity.  Similarly, the PANAS-

XDifference score was moderately correlated with total DRM critical lures such that participants 

reporting more positive trait moods produced more critical lures than participants reporting more 

negative trait moods, again suggesting increasingly positive moods to be associated with greater 

(aberrant) semantic network activation/poorer inhibition of this activation.  This was also further 

supported by a weak correlation between BDI-II scores and DRM critical lures such that 

participants reporting more less depressed (i.e., more positive/less negative) moods produced 

more false-positive DRM responses. 

 The PANAS-XDifference scale score was moderately correlated with the D-KEFS Color-

Word Switching scores such that more negative trait moods were associated with more efficient 

inhibition and code-switching.  The PANAS-XDifference score was also moderately correlated with 

D-KEFS Trail Making Number-Letter Switching, indicating that more negative trait moods were 

associated with better inhibition performance, as well. 

 Animal Naming total scores were strongly associated with the D-KEFS Color-Word 

Switching and Trail Making Number-Letter Switching trials, such that participants who 

produced more exemplars in the verbal fluency task demonstrated poorer inhibition performance 
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across modalities.  Animal Naming mean neighborhood run size was also moderately correlated 

with DRM total hits, which, again, indicated that participants who exhibited greater intra-

neighborhood semantic network activation demonstrated better learning and memory for 

semantically-related words.  DRM critical lure responses were also moderately positively 

correlated with D-KEFS Color-Word Switching and Trail Making Number-Letter Switching 

latency scores, further suggesting that greater semantic network activation was associated with 

poorer inhibition and code-switching performance.  In addition, Animal Naming mean 

neighborhood run size was moderately correlated with ANT latency scores, such that participants 

who produced a greater number of continuous semantic clusters on a fluency task (i.e., 

demonstrated greater intra-neighborhood semantic network activation) required less time to 

identify a target word based on its definition, suggesting that semantic network access when 

given primes is more efficient in individuals exhibiting greater semantic network activation. 

 Difference Model: Factor Analyses 

 As in the Positive and Negative Models, exploratory factor analyses were applied to the 

Difference Model to describe its initial and rotated factor solutions.  The model determinant, 

Kaiser-Meyer-Olkin, and Bartlett sphericity were assessed; extractions were made using 

eigenvalues > 1, and varimax rotation was applied. 

The first exploratory factor analysis for the Difference Model was conducted using all 

mood and neuropsychological variables, which, similar to the factor analyses applied to the 

Positive and Negative Models, failed (determinant=2.044E-7; KMO=0.475).  The Difference 

Model analysis retained 9 factors which explained 72.64% of the model variance.  Again, as in 

the Positive and Negative Models, the Difference Model pattern of results suggested that a 

restricted analysis would increase power to identify relationships among variables of interest. 
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A second exploratory factor analysis was applied to a restricted set of variables, which 

included the same 6 variables with significant between-groups differences that were identified 

via Difference Model between-groups comparisons (and were identical to those identified by 

similar analyses applied in both the Positive and Negative Models).  These included semantic 

network activation variables (i.e., Animal Naming total, Animal Naming average neighborhood 

run size) and inhibition variables (i.e., D-KEFS Color Word Interference Test Color-Word trial, 

D-KEFS Color Word Interference Test Switching trial, and D-KEFS Trail Making Number-

Letter Switching trial, and DRM critical lures).  The restricted factor analysis was successful 

(determinant=0.272; KMO=0.606, p=0.001) without evidence of multicolinearity (r for all 

variables in matrix < 0.536).  The analysis retained 2 components which accounted for 60.19% 

of the model variance.  The rotated factor solution converged in 3 iterations and showed, similar 

to the Positive and Negative Models, the components were strongly related to semantic network 

activation (Component 1; Animal Naming total factor loading=0.723, Animal Naming 

neighborhood run size factor loading=0.651) and inhibition (Component 2; D-KEFS Color-Word 

trial factor loading=0.850, D-KEFS Color-Word Switching factor loading=0.803, D-KEFS 

Number-Letter Switching trail factor loading=0.727, DRM critical lures factor loading=0.603). 

 Difference Model: Mediation Analyses 

 Because the Difference Model restricted factor analysis identified dichotomous 

components similar to those identified in the Positive Model and the Negative Model, a similar 

post-hoc mediation analysis was conducted to assess mediation of mood to inhibition (X-Y; c` 

path) through semantic network activity (via M; a1, b1 path) to the Difference Model data.  

Analyses were applied using Hayes’ PROCESSv3.5 SPSS macro. 
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 Similar to the procedures used in the Positive Model and the Negative Model, a 3x3 

matrix was generated to test the 9 possible combinations of the semantic network activation 

variables as mediators of each inhibition variable regressed onto the independent variable mood 

group, and the inhibition variables as mediators of each semantic network activation variables 

regressed onto the independent variable mood group.  As in the Positive and Negative Models, 

the DRM critical lure total was entered into the Difference Model mediation analyses as a 

semantic activation variable despite its “inhibition” factor loading (see Positive Model: 

Mediation Analyses section above for rationale).  Also, as in the Positive and Negative Models, 

every iteration of the Difference Model simple mediation model failed (all bootstrapped 

confidence intervals for all a1 to b1 paths included 0), except for the iteration with D-KEFS 

Color-Word Switching acting as a mediator of DRM Critical Lures.  D-KEFS Color-Word 

Switching appeared to weakly mediate the relationship between mood and DRM critical lures 

(i.e., the direct effect of X on Y, mood group on DRM critical lures (c` path)=2.47; p=0.0048; 

Bootstrapped CI=0.78<x<4.15; indirect effect of X on Y, mood group on DRM critical lures via 

M, D-KEFS Color-Word Switching, (a1b1 path)=0.86; Bootstrapped CI=0.01<x<1.71). 

 Difference Model: Canonical Correlation Analyses 

 A post-hoc analysis was applied to evaluate canonical correlations between the inhibition 

and semantic network activation variable sets that produced the successful Difference Model 

restricted-variable factor analysis and identified the mediation of mood on DRM critical lures by 

D-KEFS Color-Word Switching. 

 Canonical correlation analysis indicated that on the basis of positive and negative moods, 

greater semantic network activation was generally positively correlated with greater inhibition 

interference (i.e., poorer inhibition performance; Wilks lambda=0.38; F=4.49; p=0.001).  The 
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primary canonical correlation coefficient (r=0.71) explained 95.26% of the variance with an 

eigenvalue of 1.04, indicating adequate model fit.  Again, the primary canonical root was 

significant (F=5.28; p=0.001).  Moderate-to-strong positive correlations were observed between 

the inhibition variables and the primary canonical correlate such that greater inhibition 

interference (i.e., poorer inhibition performance) was observed with greater semantic network 

activation; also, similar to the Positive Model and Negative Model findings, this effect was 

stronger as task demands increased to include code-switching (rD-KEFS Trail Making Number-Letter 

Switching=0.85; rD-KEFS Color Word Interference Color-Word=0.75; rD-KEFS Color Word Interference Switching=0.35; rDRM 

Critical Lures=0.74).  Similar to the Positive and Negative Models’ findings, moderate-to-strong 

positive correlations were also observed between the semantic network activation variables and 

the primary canonical correlate such that semantic network activity increased over the duration 

of list-generating tasks (rAnimal Naming Total=0.76), but less so in focused intra-neighborhood search 

strategies that excluded inter-semantic neighborhood switches (rAnimal Naming Neighborhood Run 

Size=0.42). 

 Post-Hoc Comparison between the Entire Study Sample and 3 Trait Mood Models 

A final post-hoc analysis was performed to evaluate the mood survey and 

neuropsychological test results between the entire study sample and the 3 study models 

generated for the analysis.  One-way ANOVA was applied to the 4 data sets at the 0.05-alpha 

level.  Results of the ANOVA are shown in Table 5 below and, importantly, indicate that no 

statistically significant differences were found between the entire study sample and the 3 study 

models on any of the mood or neuropsychological variables.  This suggests that the 4 samples 

generally well approximated each other, as would be expected, given that all 3 trait mood models 
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were generated using the entire study dataset and that all 4 datasets were of generally similar 

sample size. 

Table 5. Descriptive and Statistical Mood and Neuropsychological Data for the Total Study and 3 

Mood Model Samples 

 Entire Study 

Sample 

 

(n=120) 

Positive Model 

Sample 

 

(n=117) 

Negative 

Model 

Sample 

(n=115) 

Difference 

Model Sample 

 

(n=112) 

Between-

Models 

Comparisons* 

(df = 3, 460) 

  

M 

 

SD 

 

M 

 

SD 

 

M 

 

SD 

 

M 

 

SD 

 

F 

 

p-value 

PANAS 

Positive Affect 

29.02 8.65 29.62 8.42 28.98 8.21 29.31 8.79 0.14 0.935 

PANAS-X 

Negative Affect 

21.37 7.06 20.64 6.93 22.42 7.08 21.31 7.11 1.26 0.287 

BDI-II 3.94 3.59 3.93 3.57 4.82 3.68 3.60 3.57 2.41 0.066 

NAART IQ 102.99 8.77 102.77 8.78 103.53 8.87 102.92 8.71 0.16 0.921 

ANT           

 Total Correct 49.81 0.62 49.80 0.63 49.83 0.61 49.81 0.62 0.02 0.996 

 Latency 1.32 0.24 1.32 0.25 1.33 0.25 1.31 0.25 0.12 0.946 

COWAT           

 FAS 44.39 5.46 44.34 5.47 44.49 5.50 44.33 5.43 0.02 0.996 

 Animals           

  Total 23.89 4.18 24.00 4.15 23.59 4.26 23.87 4.15 0.20 0.895 

  Number 

  Neighborhoods 

4.30 0.59 4.61 0.55 4.25 0.60 4.24 0.63 2.39 0.062 

   Neighborhood 

         Exemplars 

6.65 0.70 6.73 0.66 6.50 0.71 6.60 0.75 2.16 0.092 

  Neighborhood 

         Run Size 

3.84 0.72 4.12 0.58 3.82 0.81 3.75 0.77 2.40 0.064 

DRM           

  Total Correct 137.5 31.1 138.64 30.56 136.64 32.33 137.48 31.18 0.08 0.971 

  Critical Lures 6.60 3.21 7.12 3.36 6.14 3.15 6.14 3.12 2.44 0.064 

D-KEFS Color- 

   Word 

          

  Color Naming 26.50 3.33 26.48 3.37 26.53 3.42 26.49 3.25 0.01 1.000 

  Word Reading 22.61 2.38 22.68 2.39 22.66 2.41 22.54 2.34 0.08 0.972 

  Color-Word 50.89 7.60 51.21 7.56 50.68 7.70 50.71 7.56 0.12 0.949 

  Switching 59.92 7.58 60.88 7.63 59.94 7.52 59.89 7.62 0.47 0.703 

D-KEFS Trail 

  Making 

          

    Scanning 21.58 3.33 21.60 3.32 21.66 3.36 21.49 3.30 0.05 0.985 

    Number 

      Sequencing 

31.09 4.33 30.94 4.28 31.04 4.42 31.36 4.32 0.20 0.900 

    Letter 

      Sequencing 

30.39 4.12 30.29 4.16 30.49 4.17 30.38 4.00 0.05 0.987 

   Number-Letter 

      Sequencing 

71.54 7.88 72.48 7.64 70.86 7.50 71.89 7.92 0.89 0.447 

   Speed 20.65 2.34 20.64 2.04 20.62 2.17 20.67 3.31 0.01 0.999 
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WAIS-IV DS           

  Total 27.74 2.60 27.80 2.59 27.62 2.66 27.78 2.51 0.11 0.953 

  DSF 11.21 1.48 10.81 1.55 10.85 1.53 11.59 1.39 2.41 0.066 

  DSB 7.63 2.30 7.87 2.70 7.36 1.66 7.62 1.62 1.11 0.344 

  DSS 8.38 1.47 8.38 1.46 8.37 1.50 8.39 1.42 0.01 1.000 

WMS-IV SSp 27.13 4.09 27.61 4.36 26.81 4.09 27.04 3.92 1.69 0.168 

*No statistically significant differences between all samples observed 
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CHAPTER FOUR 

 

Discussion 

Study Aims and Results 

 This study was designed with 3 specific aims: 1) to characterize the effect of trait mood 

on executive functions and other cognitive skills (Aim 1), 2) to characterize the effect of mood 

on semantic network activity (Aim 2), and 3) to evaluate the contribution of semantic network 

activity to trait mood-executive function relationships via structural equation modeling and 

exploratory analyses (Aim 3).  Participant demographic data were collected using a brief 

questionnaire that was developed for this study, and information regarding participants’ trait 

moods was collected using the PANAS-X and BDI-II.  Mood data from the PANAS-X was used 

to generate 3 study models, the Positive Model, Negative Model, and Difference Model.  Each of 

the 3 study aims was addressed for each study model.  Prior to initiation of this research, 

hypotheses for each study aim were generated. 

 To address Aim 1, a collection of standardized neuropsychological instruments was 

administered to each participant.  This included assessments of executive functions involving 

verbal fluency (i.e., the COWAT FAS and Animal Naming), verbal learning (i.e., the DRM), 

verbal attention and working memory (i.e., the WAIS-IV Digit Span subtest), non-verbal 

working memory (i.e., the WMS-IV Symbol Span subtest), and inhibition (i.e., the D-KEFS 

Color-Word Interference subtest and Trail Making subtest).  Intellectual functioning was 

estimated using a test of single-word reading (i.e., the NAART).  Hypotheses surrounding Aim 1 

stated higher negative trait moods (and/or lower positive trait moods) would be associated with 
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poorer attention, working memory, and verbal fluency, and better inhibition given prior findings 

of increased creativity and propensity for top-down, relational processing in more positive 

moods and increased bottom-up, detail-oriented processing in more negative moods (Clore & 

Huntsinger, 2007; Lee & Sternthal, 1999; Storbeck & Clore, 2005).  The most recent of these 

models extend on Clore’s “affect-as-information” approach and attribute these findings to the 

feedback that affective states provide to cognitive processes.  Huntsinger, Isbell, and Clore 

(2014) posited that relational processing styles free cognitive reserves by reducing focus on 

extraneous detail (which may also favor global versus local feature detection; see Huntsinger, 

Isbell, & Clore, 2012) and, generally, represent the default processing style in positive moods to 

facilitate conceptual access in dealing with incoming information from the environment (such as 

in priming effects and creativity).  According to this “affect-as-cognitive-feedback” model, 

negative affect signals danger or uncertainty in the environment and, subsequently, inhibits 

relational processing in favor of referential processing (or in the authors’ words, represents a 

“stop signal” to switch processing style and attend to local, bottom-up environmental features).  

While these effects are flexible and context-dependent, a main conclusion that can be drawn is 

that cognitive inhibition underlies the switch to bottom-up processing styles observed in negative 

affective states from top-down processing styles observed in positive affective states. 

 Means comparisons was conducted using independent samples t-tests for Aim 1.  In all 

three study models, there were no significant differences between mood groups on any of the 

demographic data, NAART-estimated IQ, or depressive symptoms on the BDI-II, indicating that 

participant groups generally well approximated each other.  As expected, given the study 

inclusion and exclusions criteria, participants generally ranged in age from their late teens to 

mid-twenties.  There were more Caucasian participants than those identifying with any other 
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racial/ethnic group and the majority of participants were right-hand dominant.  Most participants 

were native English-speakers and rated themselves to be as proficient (or slightly more) than the 

typical Queens College student.  These results were similar between trait mood groups in each 

study model, as well as between each model and the entire study sample. 

 Just as participant characteristics were generally similar, so too were their performances 

across most measures of executive functions.  In each study model, there were no significant 

differences between groups in basic graphomotor speed and speeded scanning and sequencing on 

the D-KEFS Trail Making and speeded color naming and word reading on the D-KEFS Color-

Word Interference Test.  Verbal attention and working memory scores were also not significantly 

different between groups in each study model on the WAIS-IV Digit Span, nor was non-verbal 

working memory on the WMS-IV Symbol Span.  This suggested minimal impact of trait mood 

on motor and mental speed, basic processing, attention, and working memory across modalities.    

There appeared to be somewhat disparate effects, however, of mood on select aspects of 

verbal skills.  Verbal list-learning and memory, as assessed by the DRM, was not significantly 

different between mood groups in each model, nor was letter fluency on the COWAT FAS.  

Interestingly, however, there were significant differences observed between mood groups on 

category fluency via Animal Naming.  Together, these differences suggest that mood may affect 

lexical activation to mentally search for related words, as opposed to lexical access processes 

needed to identify specific target words (and, thus, suggested differences between semantic 

network access and semantic network activation as indicated by Aim 2 results).  Specifically, it 

appeared that moment-to-moment semantic activation and search strategies within semantic 

neighborhoods was more efficient in more positive trait moods and less efficient in more 

negative trait moods, but no difference in strategy efficacy was observed between semantic 
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neighborhoods (i.e., there were no significant differences in the number of neighborhoods 

explored or the amount of exemplars produced belonging to each neighborhood, on average, 

over the duration of the trial).  Considered together, this indicates that mood significantly 

impacted overall category fluency performance and focused and sustained intra-neighborhood 

search, but not inter-neighborhood search. 

Significant differences between trait mood groups were also observed on measures of 

inhibition.  This included measures of basic inhibition (i.e., on the D-KEFS Color-Word 

Interference Test Color-Word trial), inhibition including code switching (i.e., on the D-KEFS 

Color-Word Interference Switching trial and the D-KEFS Trail Making Number-Letter 

Sequencing trial), and inhibition involved in suppressing aberrant semantic activity (i.e., via 

DRM critical lures).  These significant findings are consistent with prior models suggesting 

affect regulates inhibitory, and conversely, semantic priming functions (Storbeck & Clore, 

2008), which are important to concept-formation and processing style selection (Gasper & Clore, 

2002). 

 The analysis described above identified a group of 6 variables on which significant 

differences were observed between trait mood groups across all 3 study models: 1) Animal 

Naming total score, 2) Animal Naming average neighborhood run size, 3) DRM critical lures, 4) 

D-KEFS Color-Word Interference Test Color-Word trial, 5) D-KEFS Color-Word Interference 

Test Switching, and 6) D-KEFS Trail Making Number-Letter Switching.  In the Positive Model, 

participants who reported higher positive trait moods performed better on fluency variables (i.e., 

Animal Naming total score and average neighborhood run size) and worse on inhibition-related 

variables (i.e., D-KEFS inhibition variables and DRM critical lures) than those who reported 

lower positive trait moods.  Similar results were obtained in the Negative Model, such that 
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individuals who reported higher negative trait moods performed worse on category fluency 

measures and better on inhibition measures than those who reported less negative trait moods.  

This was interesting because the results were bidirectional and consistent with each other, which 

indicated that not only does trait mood significantly affect semantic fluency and inhibition, but 

that valence specifically is impactful to these executive skills.  These findings additionally 

suggested that emotional valence may be uni-axial.  Difference Model analyses revealed similar 

effects, such that those participants reporting more positive/less negative trait moods performed 

better on fluency and worse on inhibition measures than did those who reported less 

positive/more negative trait moods.  Because the Difference Model considers positive and 

negative trait moods together as opposed to either positive or negative mood features alone, it is 

assumed that the Difference Model more accurately characterized trait mood valence along a 

negative-positive axis than did either the Positive Model or the Negative Model.  Perhaps most 

importantly, the size of the effect of mood on these fluency and inhibition variables appeared to 

be greatest in the Difference Model versus the Positive Model and Negative Model, highlighting 

the effectiveness of considering positive and negative trait mood aspects together rather than as 

dichotomous, separable valences. 

 Ultimately, Aim 1 of the study was satisfied, because the results identified the effects of 

enhanced category fluency and poorer inhibition in more positive trait moods and enhanced 

inhibition and poorer category fluency in more negative trait moods.  That being said, our initial 

hypotheses were only partially supported.  While this is consistent with prior findings on fluency 

and inhibition (Chepenik et al., 2017), this research did not replicate findings of mood-related 

differences in attention, working memory, and verbal learning between trait mood groups that 
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have previously been reported (Clore & Palmer, 2019; Eich & Forgas, 2003; Gotlieb & Joorman, 

2010) in any study model. 

 Aim 2 of the study was to evaluate the effect of trait mood on semantic network access 

and activation.  Semantic network access was measured using latency scores in an auditory 

responsive naming test (i.e., the ANT).  Semantic network activation was evaluated using a 

category fluency task (i.e., the COWAT Animal Naming test).  SNAFU criteria (Zemla et al., 

2020) were applied to category fluency results, which yielded several values to characterize 

semantic network activation: 1) total number of exemplars produced, 2) total number of semantic 

neighborhoods explored over the duration of the 60-second trial, 3) the average number of 

exemplars produced within each semantic neighborhood over the duration of the 60-second trial, 

and 4) the average number of consecutive within-neighborhood exemplars produced.  The use of 

these measures allowed for semantic network activation to be more fully assessed than 

traditional fluency scores, because total network activation, inter-semantic neighborhood 

activation, and intra-semantic neighborhood activation could be characterized and compared.  

Aim 2 hypotheses stated that higher negative trait moods (and/or lower positive trait moods) 

would be associated with poorer naming performance (i.e., greater naming latency being 

indicative of reduced semantic network access) and poorer category fluency (i.e., reduced 

semantic activation as evidenced by producing fewer exemplars, exploring fewer semantic 

neighborhoods, and/or producing fewer exemplars within each semantic neighborhood 

consecutively and/or nonconsecutively on average).  These hypotheses were generated based on 

prior studies indicating increased relational processing and verbal fluency in more positive 

moods (Abele-Brehm, 1992; Clark et al., 2001), given that responsive naming and other 

linguistic abilities rely on relational symbolic decoding (Clark & Pulman, 2007; Kramsch, 2015). 
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 Similar to analyses from Aim 1, between-groups means comparisons were conducted 

using independent samples t-tests in each study model.  Analyses of Auditory Naming Test 

performance indicated that study participants generally performed well on the test and that there 

was no significant difference in naming latency between trait mood groups in each study model.  

This suggested that participants had grossly similar word knowledge/vocabulary size, that 

semantic network access was not affected by trait mood, and that targeted selection of specific 

concepts occurs at similar speeds across mood states.  However, results of analyses on semantic 

network activation, that is the non-targeted, spontaneous spread of activity from activated 

concepts to those that are closely related, clearly indicated an important effect of trait mood.  As 

above, Positive Model results revealed greater overall semantic network activation (via Animal 

Naming total score) and contemporary intra-neighborhood semantic search (via average 

neighborhood run size) in higher positive trait moods, but non-significant differences in inter-

neighborhood search (via number of semantic neighborhoods searched) or non-sustained intra-

neighborhood search (via the average number of exemplars produced within each semantic 

neighborhood).  Again, similar results were found in the Negative Model such that those 

reporting higher negative trait moods demonstrated significantly reduced overall semantic 

network activation and intra-neighborhood search but similar inter-neighborhood and non-

sustained intra-neighborhood search.  This pattern of results was reinforced by the Difference 

Model; those participants reporting more positive/less negative trait moods exhibited 

significantly enhanced overall semantic network activation and intra-neighborhood activation 

than those reporting less positive/more negative trait moods, whereas inter-neighborhood and 

non-sustained intra-neighborhood search between groups were similar.  Again, this effect 

appeared to be largest in the Difference Model than in either the Positive Model or the Negative 



 

 116 

Model, which continued to support the effectiveness of considering positive and negative mood 

features together rather than either alone (or as strictly dichotomous).  Aim 2 hypotheses were 

also partially supported: overall semantic network activation did appear to be affected by mood, 

as hypothesized (and especially so regarding sustained intra-neighborhood activation), such that 

more positive trait moods were associated with enhanced category fluency and more negative 

trait moods were associated with reduced category fluency; however, semantic network access 

(i.e., ANT naming latency) was not significantly different between mood groups.  In addition, it 

should be noted that FAS total scores did not differ significantly between mood groups in any 

study model.  This suggested that there is a disparity in linguistic activity associated with 

searching for words that are not conceptually related (as in the FAS) versus those that are (as in 

Animal Naming).  Given that the category fluency measure relies on conceptual relatedness, 

whereas letter fluency does not explicitly require it (for examples pertaining to this in AD, see 

Cerhan, Ivnik, Smith, Tangalos, Petersen, & Boeve, 2010; Henry, Crawford, & Philips, 2004), 

this may explain our findings of significant between-mood-group differences in Animal Naming 

and non-significant differences in FAS total scores. 

 Aim 3 of the study sought to examine the role of semantic network activity in the 

relationship between trait mood and executive function.  Although moods have reliably been 

shown to affect various cognitive skills, the mechanism underlying these relationships remains 

unclear.  It was theorized that the informative value of moods, according to Schwarz and Clore’s 

(1983) affect-as-information hypothesis, could relate to/affect access of conceptual knowledge; 

thus, Aim 3 sought to evaluate whether semantic network activity (i.e., the selection of linguistic 

semantic knowledge) accounts for relationships between trait mood and various executive 

functions.  Therefore, it was hypothesized that Aim 2 results would show that higher negative 
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trait moods restrict semantic network activity, whereas higher positive trait moods enhance 

semantic network activity and that these effects would mediate mood-executive function 

relationships identified via Aim 1 results.  It was hoped that these effects could be identified 

using SEM, and Aim 3 also sought to further characterize additional relationships among trait 

mood, executive functions, and semantic network activity via exploratory analyses.   

 To address Aim 3, structural equation modeling was attempted for each study model.  

Unfortunately, SEM failed in every case, and a structural equation could not be produced.  It is 

not entirely clear why this procedure failed, but it is believed that, at least in part, the 

dissimilarity between the executive functions assessed in this study was sufficiently large so as to 

lead to model failure, and, in addition, there may have been issues related to multicolinearity.  

Several post-hoc analyses were applied, however, to attempt to identify a mediational role of 

semantic network activity between mood and executive function and to further explore 

relationships among the study variables. 

 Exploratory analyses were conducted in a stepwise fashion in order to identify 

relationships among study variables and to assess the role of semantic network activity in them.  

First, correlation analyses were conducted, which revealed that mood questionnaire results were 

generally consistent (i.e., those who reported less positive and/or more negative trait moods on 

the PANAS-X reported more depressed moods on the BDI-II), as were objective and subjective 

measures of vocabulary knowledge (i.e., single-word reading on the NAART was positively 

correlated with single-word identification and speed on the ANT and self-ratings of English 

proficiency).  These analyses also revealed significant correlations of varying strength between 

PANAS-X mood scores and each of the 6 variables on which significant t-test results were 

observed, which included semantic network activation measures (i.e., Animal Naming total score 
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and average neighborhood run size), inhibition measures (i.e., D-KEFS Color-Word Interference 

Test Color-Word and Switching trials and D-KEFS Trail Making Number-Letter Switching 

trial), and DRM critical lures.  No other significant correlations between any of the study 

measures were noted.  This pattern of results was noted in each study model and is described in 

greater detail below. 

Positive Model Post-Hoc Analyses 

In the Positive Model, higher positive trait moods on the PANAS-X were correlated with 

greater category fluency and intra-network search on Animal Naming and with poorer 

performance on D-KEFS inhibition tasks when compared to those who reported less positive 

trait moods.  Those reporting higher positive trait moods on the the PANAS-X also produced 

more critical lures on the DRM, as did participants who indicated less depressed self-report on 

the BDI-II.  Relationships between variables were also identified: those who produced more 

animal names demonstrated worse performance on D-KEFS inhibition tasks and produced more 

DRM critical lures (i.e., exhibited poorer suppression of non-target words).  Those who produced 

more DRM critical lures also tended to perform more poorly on D-KEFS inhibition tasks.  In 

sum, these findings suggest interrelationships among mood, semantic network activation, and 

inhibition that were included in the study hypotheses and indicated that more positive trait 

moods were associated with enhanced verbal fluency (i.e., semantic activation) and poorer 

inhibition. 

Because these relationships were identified via correlation analysis, exploratory factor 

analysis was applied to the Positive Model.  An initial factor analysis was conducted using all of 

the variables in the model; however, this analysis failed, possibly due to the number of executive 

function-related variables in the model and the extent of dissimilarity among these variables.  
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Because there appeared to be a degree of interrelatedness between mood, semantic network 

activation, and inhibition, a second factor analysis was conducted that considered only the 

semantic network activation and inhibition variables for which significant results were found.  

Interestingly, the restricted factor analysis retained two factors related to semantic activation 

(onto which Animal Naming total score and average neighborhood run size loaded) and 

inhibition (onto which D-KEFS Color-Word Interference Color-Word and Switching trials and 

Trail Making Number-Letter Switching and DRM total critical lures loaded).  The DRM critical 

lure loading suggested that, despite the DRM task’s semantic nature, increased critical lure 

provision (i.e., worse performance) was related not to increased semantic activation, per se, but 

rather to reduced suppression (i.e., inhibition) of this activity. 

An important aspect of Aim 3 was to demonstrate that semantic network activity drives 

the relationship between trait mood and executive function.  Although SEM failed in the Positive 

Model, results from correlation and factor analyses strongly suggested the existence of such a 

relationship.  Mediation analysis was conducted to evaluated whether semantic network 

activation values (gleaned from Aim 2 analyses) accounted for the effects of positive trait mood 

on inhibition (gleaned from Aim 1 analyses); however, this failed to yield a significant result.  

Therefore, canonical correlation analysis was applied to the Positive Model data to characterize 

relationships between the groups of semantic network activation variables and the inhibition 

variables that produced a successful factor analysis.  This did yield significant results, such that 

higher positive trait moods were associated with greater semantic network activation and poorer 

inhibition, whereas lower trait moods were associated with reduced semantic network activation 

and enhanced inhibition.  This expanded on the basic correlation analyses, because it provided 

direct evidence that positive trait mood did simultaneously and significantly affect semantic 
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network activation (in particular, in sustained within-semantic neighborhood search strategies) 

and global, multimodal inhibitory processes (as opposed to those associated with any single D-

KEFS inhibition task). 

Negative Model Post-Hoc Analyses 

To evaluate the effect of negative trait mood on these relationships, post-hoc analyses 

were applied to the Negative Model dataset that were identical to those applied to the Positive 

Model dataset.  Essentially, the results of these analyses were complimentary to those obtained 

using Positive Model data.  Higher negative trait moods were correlated with reduced category 

fluency and intra-neighborhood search on the Animal Naming task and with enhanced inhibition 

on the D-KEFS Color-Word Interference Test Color-Word and Switching trials and the D-KEFS 

Trail Making Number-Letter Switching trial.  Higher negative trait moods (and greater 

depressive symptomatology via greater BDI-II scores) were associated with fewer DRM critical 

lure responses (i.e., more effective suppression of aberrant semantic activity).  Fewer DRM 

critical lure responses were also associated with more effective inhibition across D-KEFS 

inhibition tasks.  As such, the initial relationships among positive trait moods, semantic network 

activation, and inhibition from the Positive Model held true and were consistent in the Negative 

Model (i.e., the Positive Model indicated more positive moods were associated with increased 

semantic network activation/fluency and poorer inhibition, whereas the Negative Model 

indicated that more negative moods were associated with reduced semantic network 

activation/fluency and enhanced inhibition).  This indicated that it was not positive moods alone 

that accounted for our findings and, further, that mood valence significantly affected these 

cognitive skills.  The strength of these correlations was similar between the Positive Model and 

the Negative Model, consistent with the notion that positive moods and negative moods 
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contributed equally to these effects or that, rather, “positive” and “negative” moods represent 

relative positions along a single emotional valence axis. 

The initial all-factors exploratory factor analysis failed in the Negative Model, but a 

similarly restricted analysis to include the variables on which significant between-groups t-test 

results were found was successful.  As in the Positive Model, the Negative Model restricted-

variable analysis factor solution retained the same components with identical sets of variables 

(i.e., a semantic activation component onto which Animal Naming total score and average 

within-neighborhood run size loaded and an inhibition component onto which the D-KEFS 

inhibition variables and DRM critical lures loaded).  This pattern of results reinforced the 

Positive Model conclusion that endorsing critical lures on the DRM was related to poorer 

inhibition rather than semantic over-activation. 

Mediation analysis was conducted for the Negative Model to evaluate whether semantic 

network activation accounted for the observed effects of negative trait moods on inhibition.  This 

analysis failed, similar to that conducted for the Positive Model.  Canonical correlation analysis 

was applied to assess relationships between the group of fluency variables and the group of 

inhibition variables with significant t-test results.  This analysis yielded results that were the 

inverse of those obtained in the Positive Model: for the Negative Model, higher negative trait 

moods were associated with poorer semantic network activation/category fluency and enhanced 

inhibition.  Similar to the post-hoc correlation analysis, the canonical correlation strength was 

similar between the Negative Model and the Positive Model.  Together, these points further 

reinforced findings from the Positive Model and the conclusion that negative trait moods and 

positive trait moods are not necessarily discrete states but represent relative positions/differences 

in emotional valence.   
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Difference Model Post-Hoc Analyses 

 Post-hoc analyses were carried out in the Difference Model that were identical to those 

applied in the Positive Model and Negative Model.  This allowed positive trait moods and 

negative trait moods to be simultaneously considered as opposed to one or the other as in the 

Positive Model and the Negative Model. Correlations similar to those from the Positive Model 

and Negative Model were observed in the Difference Model: more positive/less negative trait 

moods were associated with increased semantic network activation/category fluency on Animal 

Naming (and particularly so for intra-network rather than inter-network search) and reduced 

inhibition on D-KEFS inhibition measures and via greater number of DRM critical lures, 

whereas less positive/more negative trait moods were associated with reduced semantic network 

activation/category fluency and enhanced inhibition.  Not only did this support findings from the 

Positive Model and Negative Model, but crucially, it yielded stronger correlations between these 

variables than in both the Positive Model and Negative Model.  This suggested that it is essential 

to consider positive and negative trait mood features together when evaluating the cognitive 

effects of mood as opposed to considering either positive or negative features alone.  Similar to 

other models, indirect relationships were observed between PANAS-XDifference scores and BDI-II 

scores, and BDI-II and DRM critical lure scores, and direct relationships between DRM critical 

lures and D-KEFS inhibition trial latencies (i.e., poorer inhibition performance).  Thus, similar 

correlations between these variables were observed in the Difference Model and were generally 

notably stronger when compared to those indicated by the Positive Model and Negative Model. 

 Difference Model factor analysis failed when all model variables were entered into the 

model, but it was successful when restricted to the set of 6 variables in which significant t-test 

results were obtained.  This, again, retained two components, identical to factor analysis results 



 

 123 

from the Positive Model and Negative Model: a component comprising the 2 significant 

semantic network activation variables (i.e., Animal Naming total score and average within-

neighborhood run size) and a component comprising the 4 inhibition variables (i.e., D-KEFS 

Color-Word Interference Test Color-Word and Switching trials, D-KEFS Trail Making Number-

Letter Switching trial, and DRM critical lures). 

 Mediation analysis was conducted in the Difference Model to assess whether semantic 

network activation accounted for the observed effects of mood on inhibition.  Similar to results 

from the Positive Model and Negative Model, no mediating relationships were observed, except 

for the iteration in which Color-Word trial scores from the D-KEFS Color-Word Test weakly 

and partially mediated mood-related effects on DRM critical lures.  This suggested a mediational 

role of inhibition on lexico-semantic processes, as opposed to semantic activity mediating 

inhibition (or any other executive skill) as originally hypothesized.  Interestingly, this mediating 

relationship was observed only in the Difference Model but neither in the Positive Model nor the 

Negative Model.  Thus, it appears that neglecting either negative or positive mood features 

masked this effect, which only became apparent once both features were considered 

simultaneously. 

 Difference Model canonical correlations found relationships broadly between semantic 

network activation and inhibition, as reported in the Positive Model and Negative Model.  That 

is, more positive trait moods were associated with increased semantic network 

activation/category fluency and reduced inhibition, and more negative trait moods were 

associated with reduced semantic network activation/category fluency and enhanced inhibition.  

While Difference Model results were similar to those obtained in the Positive Model and the 

Negative Model, canonical correlation strength was greater in the Difference Model compared to 
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the other models (as was similar to the univariate correlation analyses applied to each model). 

This, further, supported conclusions drawn from the Positive Model and the Negative Model that 

emotional valence represents a single dimension as opposed to comprising dichotomous positive 

and negative aspects. 

  

Significance 

 This study is innovative because it contributes to the scientific understanding of 

relationships among mood, semantic network activity, and executive functions.  Although the 

literature details various effects on executive functions across a range of moods (that naturally 

occur or are experimentally induced), researchers have failed to provide a clear mechanism that 

explains why such effects are observed.  The most compelling theory that has been put forth to 

date is Schwarz and Clore’s (1983) Cognitive Tuning Model, which states that cognitive skills 

are situationally optimized by moods that serve as alarms for what given situations require.  This 

research sought to identify the mechanism by which moods “tune” cognitive skills, as both 

negative and positive trait moods have been shown to enhance some of these skills while 

hindering others in ways that are contextually important. 

 Specifically, much of the research summarized in the Introduction indicates a very broad 

conclusion in the cognitive psychology literature, which states that positive moods generally 

enhance cognitive skills.  While this may be true for a range of abilities, such as learning and 

memory, generativity, and processing speed, it may not be for others, as indicated in research on 

false memory (Knott, Threadgold, & Howe, 2014; for a developmental perspective on this, see 

Brainerd, Holliday, Reyna, Yang, & Toglia, 2010). The present research has replicated some of 

these findings, specifically, that greater positive trait moods enhanced verbal fluency, whereas 
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higher negative trait moods yielded more effective inhibition and code-switching abilities (Gabel 

& McAuley, 2020). It must be noted, however, that mood effects described elsewhere were not 

found in this study (e.g., positive moods have been found to enhance processing speed and 

learning and memory, but these findings were not replicated; see Piccirilli, Arcelli, Baratta, & 

Ferretti, 2019 for background information and an intervention study in a healthy, aged 

population).  The present research did not meet its ultimate goal to identify the mechanism by 

which moods “tune” executive function, but, rather, it identified an association between semantic 

network activation and inhibition across trait moods that warrants further examination. 

 Literature review resulted in the hypothesis that semantic network activity includes at 

least two processes: semantic network access (i.e., the targeted spread of activity towards a target 

concept) and semantic network activation (i.e., the non-targeted spread of activity away from 

active nodes towards proximally related, non-active concepts).  It was thought that the 

mechanism by which executive functions are situationally tuned is controlled by both semantic 

network access (i.e., to ensure that necessary concepts are activated) and semantic network 

activation (i.e., to ensure that informative and important surround concepts are co-activated).  

The current analyses, however, indicated that semantic network access did not vary significantly 

between those participants reporting more negative trait moods versus those reporting more 

positive trait moods.  This finding was surprising as it suggests that conceptual access to 

semantic knowledge either is 1) at most, minimally affected by mood, 2) at most, minimally 

impactful to a broad range of executive functions, or 3) both minimally affected by mood and 

minimally impactful to executive functions.  This result, however, may be related to the 

characteristics of the task used to assess semantic network access.  The Auditory Naming Test 

involves cues for 50 words that are relatively common to individuals who are fluent in English, 
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including those without a college education, and those in urban areas (all of which being broadly 

consistent with our research sample).  The vast majority of the target words on the task represent 

generally non-activating (or distressing) concepts for most people and, therefore, may not exert 

much of an effect on semantic network access given the demands of the laboratory situation, nor 

may they exert much of an effect on mood.  In other words, more cognitively taxing (or 

distressing/arousing) situations may be necessary to induce changes (or signal “alarm”) to a 

sufficient degree to impact semantic network access such that there would be an observable 

effect on the executive skills assessed (as discussed in Cochran, Lee, & Chown, 2006).  In line 

with our hypothesis, however, semantic network activation (as measured by the COWAT Animal 

Naming test, a semantic fluency measure) did appear to be restricted in individuals reporting 

higher negative trait moods and enhanced in those reporting higher positive trait moods.  There 

also appeared to be an effect of mood on the set of executive skills that require inhibition (i.e., 

suppression of responses via the D-KEFS Color-Word Interference test, D-KEFS Trail Making 

test, and DRM), such that participants reporting higher negative trait moods more efficiently 

inhibited prepotent responses than those reporting higher positive trait moods. 

Differences in the number of critical lures produced on the DRM indicated that higher 

negative trait moods led to significantly fewer false memories and that higher positive trait 

moods led to significantly more false memories.  It could be argued that this effect relates to 

improved suppression of the spontaneous semantic network activation toward non-target critical 

lures in each DRM word-list in higher negative trait moods.  This inhibition may underlie 

retrieval-induced forgetting effects initially described by Bower, who argued that effective 

memory retrieval requires memory traces for unnecessary content to be suppressed.  It could, 

therefore, be speculated that some elements of Bower’s theory, in particular, that semantic 
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activity underlies different aspects of cognition, is not entirely inaccurate (for examples of the 

link between inhibition and retrieval-induced forgetting, see Storm & Levy, 2012; Verde, 2012; 

Williams & Zacks, 2001). 

Significant differences between trait mood groups on the D-KEFS inhibition tasks were 

also particularly interesting.  Participants reporting higher positive trait moods exhibited greater 

inhibition interference (i.e., poorer inhibition performance) in Stroop-like tasks (i.e., on the D-

KEFS Color-Word Interference test Inhibition and Switching trials), as well as on a motor set-

shifting and sequencing task (i.e., the D-KEFS Trail Making Number-Letter Switching trial) 

compared to those reporting higher negative trait moods.  This indicated that the effect of mood 

on inhibition was observed across modalities (i.e., visuo-lexical and graphomotor skills, 

respectively) and was not restricted to verbal learning and memory processes involved in the 

DRM.  The presence of a multimodal effect of mood on inhibition suggests that it is exerted on 

global inhibitory processes, as opposed to otherwise unaccounted factors that might exist within 

a specific modality.  In addition, it is possible that this global inhibiting process is responsible for 

the differences observed in semantic network activation, such that suppressed activation noted in 

higher negative trait mood groups represents a form of non-effortful inhibition.  This potentially 

drives the mediating effect observed in the Difference Model in which semantic activation 

appeared to be weakly mediated by some aspect of inhibition, as opposed to inhibition being 

mediated by semantic activity as originally hypothesized. 

It is unfortunate that the analyses did not confirm a mediating effect of semantic network 

activation on the mood-executive (or mood-inhibition) relationship as theorized.  Although a 

relatively large sample was included in the research, it is likely that the study was underpowered 

to identify such a relationship given the sheer number of within-subject and environmental 
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factors that are likely to contribute to cognitive test performance. It is also possible that the size 

of the effect of mood on semantic network activity and on executive functions is relatively small, 

at least within naturally occurring trait moods and/or within a laboratory setting.  To account for 

these factors, exploratory analyses were restricted to variables on which significant effects were 

observed.  While not ideal, this is a valid method to assess potential between-variable 

relationships, because it improves the signal-to-noise ratio that could otherwise mask genuine 

effects (Gilula & Haberman, 1986; Oort, 1992).  This approach allowed relationships between 

semantic network activation and inhibition to be identified.  Interestingly, canonical correlation 

analyses in the Positive Mood Model, Negative Mood Model, and Difference Model supported a 

direct relationship between semantic network activation and inhibition interference, such that 

those reporting higher positive trait moods (or lower negative trait moods) demonstrated 

significantly greater semantic network activation and inhibition interference (i.e., poorer 

inhibition performance) than those who reported higher negative trait moods (or lower positive 

trait moods).  This finding, as well as evidence of a mediating relationship between these 

variables across trait moods from the Difference Model, indicates that future studies are needed 

to clarify this relationship. 

 

Model Comparison 

Because the PANAS-X considers positive trait moods and negative trait moods 

independently, analyses were conducted in a step-wise fashion to assess the effect on semantic 

network activity and executive functions by 1) self-reported positive trait moods alone (i.e., the 

Positive Model), 2) self-reported negative trait moods alone (i.e., the Negative Model), and 3) 

the difference between self-reported positive and negative trait moods (i.e., the Difference 
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Model).  Although a structural equation model could not be produced in any trait mood model, 

post-hoc analyses allowed for the comparison of the contributions of positive and negative trait 

moods to semantic network activity and executive functioning in each model. 

T-tests applied in the Positive Model showed that individuals reporting higher positive 

trait moods demonstrated increased category fluency and greater inhibition interference 

compared to those reporting lower positive trait moods.  Importantly, the converse was shown in 

the Negative Model; individuals reporting higher negative trait moods demonstrated reduced 

category fluency and less inhibition interference than those reporting lower negative trait moods.  

Together, these findings suggest that the effects of trait mood valence on semantic network 

activation and on inhibition are dynamic and bidirectional, which would support Russell’s (1980) 

theory that valence represents a single dimension of mood.  Therefore, any trait mood state is 

expected to fall at some location along a valence spectrum ranging from most negative to most 

positive, further suggesting that positive and negative trait moods are not necessarily dissociable 

as implied by the PANAS-X scoring system.  It also stands to reason that the effect of positive 

trait mood and the effect of negative trait mood, if truly bidirectional, work to “cancel each other 

out.”  If so, the most appropriate experimental model would be one that considers both positive 

and negative trait moods. Indeed, the Difference Model relied on difference scores between the 

PANAS-X positive and negative affect scales, which would more accurately approximate the 

position of participants’ trait moods along the emotional valence spectrum than when positive or 

negative trait moods are considered alone.  This is additionally supported by the unreported 2x2 

trait mood model given that the large majority of participants included in that model rated their 

trait positive and negative moods dichotomously (i.e., gave ratings that were classified as high 

positive/low negative or low positive/high negative) rather than similarly (i.e., gave ratings that 
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were classified as high positive/high negative or low positive/low negative; 83% of the model 

sample rated their trait moods as high positive/low negative or low positive/high negative versus 

17% of the sample rated their trait moods as high positive/high negative or low positive/low 

negative).  Importantly, the Difference Model accounted for more variance than did the Positive 

and Negative Models, and additionally, revealed the mediational relationship between inhibition 

and semantic network activation that was not observed in either the Positive Model or Negative 

Model, further indicating it to be the superior of the three.   

 

Considerations and Other Limitations 

Mood Dimensionality and Other Problematic Aspects of the PANAS-X 

 This research yielded evidence that trait mood does significantly contribute to semantic 

network activation and inhibition.  As above, these findings lend support to Russell’s circumplex 

model, specifically, that the valence, or “pleasantness,” of an emotional state exists along a 

single dimension.  However, unique mood states of similar valence are thought to exist along this 

dimension and represent unique experiences.  For example, positive moods reflecting happiness 

may differ in their valence: from calm (i.e., somewhat pleasant but not far from neutral), to 

content (i.e., more pleasant and somewhat farther from neutral), to ecstatic (i.e., very pleasant 

and quite far from neutral), to manic (i.e., extremely pleasant and farthest from neutral, to the 

point of representing pathological happiness).  The PANAS-X scoring system, however, appears 

problematic because it collapses these differences by summing subjective ratings of similarly 

valenced traits.  At the same time, the scoring system may introduce redundancy (e.g., summing 

ratings of the extent to which a participant is “sad” and “blue”) and may reduce internal validity 

(e.g., assuming that “shy” is negatively valenced).   
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Perhaps, more importantly, the PANAS-X does not account for arousal, the second 

dimension of emotion described by Russell’s model, which refers to the extent to which an 

emotional state is activating.  Using the example above, the ecstatic and manic states would be 

considered significantly more arousing than would be calm and content states.  Prior research has 

shown that the arousal component of emotional states is extremely important to human 

experience (Gerber, Posner, Gorman, Colibazzi, Kensinger, & Corkin, 2004; Kuperman et al., 

2014; Vogt et al., 2008; Yu, et al., 2008; for a critical view, see Weaver & McNeill, 1992). As 

natural external stimuli serve as alarms to problematic or dangerous elements of the 

environment, the resultant emotional state primes decision-making and action (e.g., approach 

versus avoidance and fight versus flight).  Theoretically, there exists an arousal threshold 

necessary for such signaling.  It is difficult to induce super-threshold arousal states in 

experimental paradigms (Barret & Russell, 1999) and is beyond the scope of the current project; 

however, it is, at least, plausible that self-reported trait moods reflect low-level arousal states.  

This may have led to significant findings between trait mood groups on fewer cognitive tasks 

than expected.  Specifically, it is possible that naturally-occurring emotional states that are 

observed in the laboratory may not have been arousing enough to exert a sufficiently large effect 

to be detected given the statistical power and research procedures associated with the current 

study.  Several other models of emotion extend beyond Russell’s 2 dimensions (Bailen, Green, & 

Thompson, 2019; Barrett, 2010; Trnka, Lacev, Belcar, Kuska, & Tavel, 2016), which suggests 

that there may be factors other than valence (and arousal) which contribute to these relationships 

in meaningful ways yet remain elusive. 

 Unfortunately, the PANAS-X scoring system yields scores for positive affect and 

negative affect using terms most closely associated with valence rather than arousal (or other 
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emotional dimensions).  The redundancy in select PANAS-X items hints toward differences in 

valence intensity, but these differences may be too subtle to be differentiated by respondents 

(and examiners administering the test).  For example, among other descriptors, respondents are 

asked to independently rate the extent to which they feel “sad,” “blue,” and “downhearted,” in 

general. While it could be argued that these terms semantically represent negative emotions of 

different valences, those differences may be too small to be fully appreciated.  Further, 

respondents who endorse these negative emotions might believe them all to reflect a singular 

state and, therefore, rate each of these items similarly rather than discern any notable difference 

among them (e.g., a respondent may be more likely to perceive herself or himself to be 

adequately described by both “blue” and “downhearted” rather than think to herself or himself, 

“While I do feel ‘blue,’ I am in no way ‘downhearted,’” while providing responses).  In instances 

in which the PANAS-X uses several synonyms reflective of a common positive or negative 

mood state, positive or negative scale scores (or, in fact, both) may be inflated. 

Category Fluency as a Measure of Semantic Network Activation 

 Significantly poorer category fluency performance was observed in individuals reporting 

higher negative trait moods compared to those reporting higher positive trait moods.  Although 

category fluency is often used to measure semantic network activity (Avery & Jones, 2018; 

Kenett, 2018; Martinez-Nicolas, Carro, Llorente, & Garcia Meilan, 2019), fluency may be 

reduced in some individuals for reasons beyond spontaneous network activation.  These could 

include reduced vocabulary size, reduced English-language proficiency, reduced knowledge of 

category exemplars (e.g., a layperson would be expected to underperform compared to a 

zoologist in an animal-naming task), and negative/traumatic lifetime interactions with category 

exemplars (e.g., a person who was viciously attacked by a dog in her or his youth may refuse, 
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consciously or unconsciously, to utter the word “dog,” or conversely, remain atypically 

entrenched in that set and search only for the names of dog breeds and/or dog-related animal 

names such as “dingo” or “wolf”). Clearly, this list of confounds is extensive and includes those 

that are psychological and non-psychological.  It must be stated that the cognitive sequelae of 

psychological defense mechanisms, such as those cited in the latter two examples above, have 

been described throughout the 20th century and beyond (Smith & Solms, 2018; Weinstein & 

Kahn, 1950), but have largely fallen out of favor for neurologically-based explanations 

(Heilman, 2014). 

With these points noted, however, the current findings suggest that our category fluency 

results were genuinely reflective of semantic network activation.  No significant differences 

between negative and positive trait mood groups were observed in single-word reading of 

irregular words on the NAART, single-word identification on the ANT, the number of exemplars 

on the COWAT letter fluency trials, or on depressive symptomatology measured via the BDI-II.  

This suggests that intellect, word familiarity, and vocabulary size did not differ appreciably 

among groups, nor did depressive mood features that might contribute to psychological denial or 

repression that could affect fluency performance.  Similarly, analyses of the semantic 

neighborhood search methods between trait mood groups revealed that those reporting higher 

negative trait moods searched a similar number of semantic neighborhoods than their higher 

positive trait mood counterparts, but that they produced fewer exemplars from each semantic 

neighborhood searched.  This finding indicates that negative trait moods may be associated with 

reduced intra-semantic network activation, despite similar inter-semantic network activation.  

This is significant because it further suggests that category fluency is a valid measure of 

semantic network activation, which has been cited more frequently in various neuropsychiatric 
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groups, as opposed to healthy individuals similar to those included in this study (D’Agostino et 

al., 2017; Ho & Nation, 2018; Stoll, de Wit, Middleton & Buxbaum, 2019).  Similarly, these 

earlier studies have largely relied on techniques that evaluate verbal fluency performance using a 

restricted set of exemplars (rather than on the entire list of exemplars produced), which precludes 

a full analysis of neighborhood search strategies (see Salmon, Butters, & Chan [1999] for a 

classic example). The differences between inter- and intra-network search also provide useful 

information on the complexities of semantic search strategies, which has generally been 

neglected in prior research on healthy individuals. 

The current study identified clear differences between intra-neighborhood semantic 

activation, which appeared dampened in higher negative trait moods compared to higher positive 

trait moods, and inter-neighborhood activation, in which no significant differences between trait 

mood groups were observed.  Notably, this finding reinforces those that associate reduced intra-

neighborhood search with frontal-lobe lesions, neurodegenerative disorders, and schizophrenia, 

whereas enhanced intra-neighborhood search (as found in higher positive trait mood groups) has 

been associated with increased intellect and creativity in neurologically-healthy individuals (but 

may be associated with pathological perseveration observed in some neuropsychiatric 

conditions) (Benedek, Kenett, Umdasch, Anaki, Faust, & Neubauer, 2016; Paster, Parra 

Rodriguez, Salmon, & Jacobs, 2018; Vonk et al., 2019). 

The Complexity of Semantic Network Activation 

 The spontaneous spread of semantic network activity is complex and not adequately 

understood.  Some authors suggest that it is responsible for cognitive priming effects because 

accessed concepts lead to co-activation of (or toward) closely related semantic nodes.  According 

to Rosch’s (1973, 1975a, 1975b) theory, this activity leads to the mental construction of 
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cognitive prototypes in early life (akin to Piaget’s [1952] mental representation sensorimotor 

substage) and is essential to the organization of semantic networks.  This makes sense from a 

basic learning standpoint: when information is committed to memory, it must fit within an 

existing framework (similar to Piagetian assimilation; see Piaget, 1952) for proper organization 

and future access.  This leads to common prototypes, for example, apples being red and sweet as 

opposed to green and sour.  However, this example highlights the fact that semantic networks 

(and the prototypic nodes represented within them) must be flexible to access important non-

prototypic information that everyday situations require (Eshrag & Mamdani, 1979; Fodor & 

Lepore, 1996; Goguen, 1969; Zadeh, 1965).  Semantic activity of these “fuzzy sets” allows for 

adaptation to ever-changing environments and novel information (or in Piaget’s terms, 

accommodation; see Piaget, 1952). 

 Superior fluency performance requires semantic activity to spread within a sufficiently 

fuzzy conceptual category, but it also requires that spread to be restricted.  For example, when 

producing animal names, sufficient fuzziness allows activation to spread from “cow” to “pig” to 

“deer,” but not to “beef,” “pork,” or “venison.”  Because these animal-as-food names are closely 

related to potential target nodes, it could be expected that there is some degree of spontaneous 

co-activation within and between exemplars belonging to related semantic neighborhoods.  Thus, 

some level of inhibition is necessary in fluency tasks, as it allows for accurate intra-

neighborhood search and inter-neighborhood changes (say from farm animals, to house pets, to 

ocean animals, but not to mythical creatures). 

 It would appear, then, that verbal fluency is not entirely dissociable from inhibition and 

several other executive processes.  Indeed, common fluency errors, such as repetitions and 

intrusions, may represent inefficient working memory, self-monitoring, and error detection.  
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Together, executive control comprises these functions (and others) and is essential to cognitive 

flexibility and set-maintenance upon which successful fluency performance relies (including in 

bilinguals and aphasia; for examples, see Carpenter, Rao, Penaloza, & Kiran, 2020; Patra, Bose, 

& Marinis, 2020; Rao, 2016).  These functions have been shown to activate medial and 

dorsolateral prefrontal cortices (Dolcos, LaBar & Cabeza, 2004; Lane, Chua & Dolan, 1999), 

which have also been implicated in verbal generativity, even to the extent that these executive 

skills can accurately and reliably predict category fluency performance (Amunts, Camilleri, 

Eickhoff, Patil, Heim & Weis, 2020).  With all of these points considered, category fluency—

and by extension, semantic network activation—should not be considered fully semantically or 

linguistically-based, because effective (i.e., non-aberrant) spreading of activation appears to 

involve priming effects (e.g., via the examiner’s instructions to provide “names of all the animals 

you can think of, including animals from a farm, animals from the jungle, animals from the 

ocean, and animals you keep as a house pet,” and via inter-nodal activation from exemplar to 

exemplar during task performance) and restriction via inhibitory processes (i.e., to maintain set 

and ensure accurate inter-neighborhood switches).  This may also be reflected in the present 

DRM critical lure results derived from our post-hoc factor analyses.  While it was not surprising 

that the restricted factor analyses—that included 1) category fluency (i.e., semantic activation) 

measures and 2) inhibition measures—retained exactly those factors (which further supported the 

procedure’s accuracy), the fact that DRM critical lures loaded onto the inhibition factor rather 

than the semantic activation factor was surprising.  This implies that the production of critical 

lures was related to reduced effectiveness of the inhibitory functions that restrict aberrant 

semantic activity as opposed to processes that are strictly linguistic (as might be expected given 

the linguistic nature of the DRM procedure).  The latter of these could be explained by priming-
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like inter-nodal effects that characterize features of fluency performance that are commonly 

observed (e.g., runs of nested subordinates within a superordinate such as “…bird, finch, 

cardinal, blue jay, owl, screech owl, barn owl…”  or semantically related/similar exemplars such 

as “dog, cat, mouse…,”, “dog, wolf, coyote…,”, or “cat, rat, bat…”).  Thus, verbal fluency may 

involve the push and pull of priming and inhibition, and it may not be entirely orthogonal to 

these executive functions. 

The Complexity of Inhibition 

 Clearly, as supported by the current findings, inhibition is essential to semantic network 

activity.  Similar to semantic activation, inhibitory processes may be significantly more complex 

than originally assumed.  Inhibition is typically thought to serve as a cognitive brake pedal to 

slow and/or stop neural activity associated with prepotent responding to increase cognitive 

efficacy.  However, it must be considered that the inhibition tasks used in this research reflect the 

fact that inhibition may be effortful in some cases and non-effortful in others.  For example, the 

D-KEFS Color-Word Interference Test Color-Word and Switching trials require respondents to 

selectively read words or identify colors, and the D-KEFS Trail Making test Number-Letter 

Switching trial asks respondents to sequence and alternate between stimuli.  This form of 

inhibition requires conscious effort to ensure task rules are followed, implying that we can 

consciously “switch off” our neurologically based impulses, which has implications for more 

complex human behaviors (e.g., making healthy food choices by inhibiting the impulse for fatty 

and sweet foods in the goal-oriented behavior of dieting).  Crucially, however, inhibition may 

also occur unconsciously and non-effortfully, such as that driving effective verbal fluency 

performance (i.e., by restricting the spread of semantic activation toward non-target exemplars 

described above).  Traditional fluency paradigms, such as that used in this study, are, therefore, 



 

 138 

likely to be insufficient to assess non-effortful versus effortful inhibition in linguistic functions 

(which may both be involved in the paradigm by maintaining set and avoiding repetitions, 

respectively).  Updated fluency methods do involve trials in which examinees alternate between 

multiple categories (such as in the D-KEFS), which may be useful to tease apart executive 

contributions to verbal fluency; however, these methods rely on code switching, which is likely 

to represent an executive function somewhat dissimilar to (and more complex than) simple, 

effortful inhibition (as might be effectively measured by other procedures, such as the Hayling 

task; see Cipolotti, Spano, Healy, Tudor-Sfetea, Chan, White et al., 2016; De Deyne, Navarro, 

Perfors, & Storms, 2016).  Future research efforts should focus on developing methods to clarify 

the contribution of effortful inhibition to verbal fluency (such as a fluency task that asks 

participants to “Name all the animals you can think of except for different types of birds.”). 

 

Conclusions 

In sum, this research identified an interesting relationship among mood, inhibition, and 

semantic network activation, such that individuals reporting higher positive trait moods exhibited 

greater inhibition interference and overall verbal fluency, whereas individuals reporting higher 

negative trait moods exhibited less inhibition interference and overall verbal fluency.  Those 

reporting higher positive trait moods demonstrated greater intra-neighborhood semantic search 

when compared to those reporting higher negative trait moods, while inter-neighborhood 

semantic search was similar across trait mood groups.  It also appeared that semantic network 

activation involves inhibitory processes and, indeed, according to our Difference Model results, 

may be mediated by it.  Findings also suggested that negative and positive trait mood features are 

not dissociable in discrete states, suggesting that mood questionnaires may more adequately 



 

 139 

reflect these states when negative and positive mood traits are considered together rather than 

when considered separately. 

The relationships between semantic network activation and inhibition identified in this 

research are believed to be dynamic, complex, and very likely inseparable.  The complex nature 

of semantic network activity and of inhibition are not fully understood, and their relationship 

warrants further investigation.  While not without limitations, this work expands on the scientific 

understanding of these cognitive abilities, and, as previously suggested, their relationship may 

contribute to complex facets of the human experience, such as creativity, experiential openness, 

distractibility, and processing styles.  Although the mechanism by which cognitive skills are 

optimized by situational factors could not be definitively identified, the linguistic aspects of 

cognitive thought are implicated.  It is hoped that this study will serve as the basis of future 

research aimed to better understand the contribution of language to various cognitive skills and 

to identify clinical applications in which these abilities are affected. 
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APPENDIX 

Appendix 1.1. Positive Model Mood and Neuropsychological Test Correlations 

 

Measure 1   Measure 2    df r p-value 

English Proficiency Rating  PANAS Positive Affect  115 0.123 0.186  

BDI-II     115 0.081 0.385 

    NAART IQ    115 0.282 0.002* 

    ANT Total    115 0.174 0.061 

    ANT Latency    115 0.285 0.002* 

    FAS     115 0.179 0.053 

    Animals Total    115 0.146 0.116 

    Animals Number Neighborhoods 115 0.152 0.102 

    Animals Neighborhood Exemplars 115 0.174 0.061 

    Animals Neighborhood Run Size 115 0.101 0.279  

    DRM Total    115 -0.013 0.889 

    DRM Critical Lures   115 0.009 0.923  

    D-KEFS Color Naming  115 0.004 0.966 

    D-KEFS Word Reading  115 0.100 0.283 

    D-KEFS Color-Word   115 0.007 0.940 

    D-KEFS Switching   115 0.152 0.102 

D-KEFS Scanning   115 0.022 0.814 

 D-KEFS Number Seq.  115 0.030 0.748 

    D-KEFS Letter Seq.   115 0.028 0.764 

    D-KEFS Number-Letter  115 0.018 0.847 

    D-KEFS Speed   115 0.111 0.233 

    WAIS-IV DS Total   115 0.092 0.324 

    WAIS-IV DSF   115 0.094 0.313  

    WAIS-IV DSB   115 0.086 0.357 

    WAIS-IV DSS   115 0.090 0.335 

    WMS-IV SSp    115 0.115 0.217 

PANAS Positive Affect BDI-II     115 -0.337 0.021*  

    NAART IQ    115 0.004 0.966 

    ANT Total    115 0.018 0.847 

    ANT Latency    115 0.152 0.102 

    FAS     115 0.164 0.077 

    Animals Total    115 0.441 0.001* 

    Animals Number Neighborhoods 115 0.178 0.055 

    Animals Neighborhood Exemplars 115 0.166 0.074 

    Animals Neighborhood Run Size 115 0.185 0.046*   

    DRM Total    115 0.155 0.952 

    DRM Critical Lures   115 0.332 0.001* 

    D-KEFS Color Naming  115 0.152 0.102 

    D-KEFS Word Reading  115 0.144 0.121 

    D-KEFS Color-Word   115 0.180 0.052 

    D-KEFS Switching   115 0.201 0.030*  

* Result significant at p < 0.05 
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Measure 1   Measure 2    df r p-value 

D-KEFS Scanning   115 0.009 0.923  

 D-KEFS Number Seq.  115 0.011 0.234 

    D-KEFS Letter Seq.   115 0.008 0.932 

    D-KEFS Number-Letter  115 0.320 0.001* 

    D-KEFS Speed   115 0.013 0.889 

    WAIS-IV DS Total   115 0.012 0.898 

    WAIS-IV DSF   115 0.166 0.074 

    WAIS-IV DSB   115 -0.115 0.217 

    WAIS-IV DSS   115 -0.171 0.065 

    WMS-IV SSp    115 -0.156 0.093 

BDI-II    NAART IQ    115 0.003 0.974 

    ANT Total    115 0.008 0.932 

    ANT Latency    115 0.130 0.162 

    FAS     115 -0.011 0.234 

    Animals Total    115 -0.013 0.889 

    Animal Number Neighborhoods 115 -0.166 0.074 

    Animals Neighborhood Exemplars 115 -0.090 0.335 

    Animals Neighborhood Run Size 115 -0.010 0.915 

    DRM Total    115 -0.112 0.229 

    DRM Critical Lures   115 -0.225 0.047*  

    D-KEFS Color Word   115 0.011 0.234 

    D-KEFS Word Reading  115 0.156 0.093 

    D-KEFS Color-Word   115 0.012 0.898 

    D-KEFS Switching   115 0.004 0.966  

    D-KEFS Scanning   115 0.008 0.931 

    D-KEFS Number Seq.  115 0.164 0.077 

    D-KEFS Letter Seq.   115 0.092 0.324 

    D-KEFS Number-Letter  115 0.156 0.093 

    D-KEFS Speed   115 0.130 0.162 

    WAIS-IV DS Total   115 0.011 0.234 

    WAIS-IV DSF   115 -0.037 0.692 

    WAIS-IV DSB   115 0.041 0.661 

    WAIS-IV DSS   115 0.029 0.756 

    WMS-IV SSp    115 -0.005 0.957 

NAART IQ   ANT Total    115 0.171 0.065 

    ANT Latency    115 0.118 0.205 

    FAS     115 0.018 0.847 

    Animals Total    115 0.111 0.233 

    Animals Number Neighborhoods 115 0.109 0.242 

    Animals Neighborhood Exemplars 115 0.094 0.313 

    Animals Neighborhood Run Size 115 0.101 0.279 

    DRM Total    115 0.005 0.957 

    DRM Critical Lures   115 0.051 0.585 

    D-KEFS Color Naming  115 0.068 0.466 

* Result significant at p < 0.05     
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Measure 1   Measure 2    df r p-value 

D-KEFS Word Reading  115 0.062 0.507 

    D-KEFS Color-Word   115 0.049 0.600 

    D-KEFS Switching   115 0.073 0.434 

    D-KEFS Scanning   115 0.029 0.756 

    D-KEFS Number Seq.  115 0.016 0.864 

    D-KEFS Letter Seq.   115 0.008 0.932 

    D-KEFS Number-Letter  115 -0.033 0.724 

    D-KEFS Speed   115 -0.004 0.966 

    WAIS-IV DS Total   115 0.085 0.362 

    WAIS-IV DSF   115 0.044 0.638 

    WAIS-IV DSB   115 0.039 0.676 

    WAIS-IV DSS   115 0.032 0.732 

    WMS-IV SSp    115 0.021 0.822 

ANT Total   ANT Latency    115 0.155 0.095 

    FAS     115 0.162 0.081 

    Animals Total    115 0.140 0.132 

    Animals Number Neighborhoods 115 0.067 0.473 

    Animals Neighborhood Exemplars 115 0.038 0.684 

    Animals Neighborhood Run Size 115 0.019 0.839 

    DRM Total    115 0.056 0.549 

    DRM Critical Lures   115 0.048 0.607 

    D-KEFS Color Naming  115 0.103 0.269 

    D-KEFS Word Reading  115 0.112 0.229 

    D-KEFS Color-Word   115 0.068 0.466 

    D-KEFS Switching   115 0.059 0.527 

    D-KEFS Scanning   115 0.013 0.889 

    D-KEFS Number Seq.  115 0.036 0.700 

    D-KEFS Letter Seq.   115 0.042 0.653 

    D-KEFS Number-Letter  115 0.078 0.403 

    D-KEFS Speed   115 -0.003 0.974 

    WAIS-IV DS Total   115 0.089 0.340 

    WAIS-IV DSF   115 0.091 0.329 

    WAIS-IV DSB   115 0.076 0.415 

    WAIS-IV DSS   115 0.070 0.453 

    WMS-IV SSp    115 0.057 0.542 

ANT Latency   FAS     115 -0.103 0.269 

    Animals Total    115 -0.133 0.153 

    Animals Number Neighborhoods 115 -0.165 0.754 

    Animals Neighborhood Exemplars 115 -0.142 0.127  

    Animals Neighborhood Run Size 115 -0.168 0.070 

    DRM Total    115 0.043 0.645 

    DRM Critical Lures   115 -0.133 0.887 

    D-KEFS Color Naming  115 0.100 0.283 

    D-KEFS Word Reading  115 0.108 0.246 

* Result significant at p < 0.05 
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Measure 1   Measure 2    df r p-value 

    D-KEFS Color-Word   115 0.077 0.409 

    D-KEFS Switching   115 0.069 0.460 

    D-KEFS Scanning   115 0.099 0.288 

    D-KEFS Number Seq.  115 0.132 0.156 

    D-KEFS Letter Seq.   115 0.140 0.132 

    D-KEFS Number-Letter  115 -0.158 0.089 

    D-KEFS Speed   115 0.019 0.839 

    WAIS-IV DS Total   115 0.076 0.415 

    WAIS-IV DSF   115 0.070 0.453 

    WAIS-IV DSB   115 0.081 0.385 

    WAIS-IV DSS   115 0.086 0.357 

    WMS-IV SSp    115 0.014 0.881 

FAS    Animals Total    115 0.157 0.091 

    Animals Number Neighborhoods 115 0.098 0.293 

    Animals Neighborhood Exemplars 115 0.132 0.156 

    Animals Neighborhood Run Size 115 0.163 0.079 

    DRM Total    115 0.069 0.460 

    DRM Critical Lures   115 0.022 0.814 

    D-KEFS Color Naming  115 0.015 0.872 

    D-KEFS Word Reading  115 0.014 0.881 

    D-KEFS Color-Word   115 0.006 0.949 

    D-KEFS Switching   115 0.009 0.923 

    D-KEFS Scanning   115 -0.006 0.949 

    D-KEFS Number Seq.  115 0.019 0.839 

    D-KEFS Letter Seq.   115 0.016 0.864 

    D-KEFS Number-Letter  115 0.004 0.966 

    D-KEFS Speed   115 0.014 0.881  

    WAIS-IV DS Total   115 0.093 0.319 

    WAIS-IV DSF   115 0.089 0.340 

    WAIS-IV DSB   115 0.098 0.293 

    WAIS-IV DSS   115 0.102 0.274 

    WMS-IV SSp    115 0.077 0.409  

Animals Total   Animals Number Neighborhoods 115 0.111 0.233 

    Animals Neighborhood Exemplars 115 0.120 0.197 

    Animals Neighborhood Run Size 115 0.153 0.100 

    DRM Total    115 0.019 0.839 

    DRM Critical Lures   115 0.004 0.966 

    D-KEFS Color Naming  115 0.018 0.847 

    D-KEFS Word Reading  115 0.025 0.789 

    D-KEFS Color-Word   115 0.173 0.062 

    D-KEFS Switching   115 0.352 0.015*  

    D-KEFS Scanning   115 0.045 0.630 

    D-KEFS Number Seq.  115 0.112 0.229 

    D-KEFS Letter Seq.   115 0.115 0.217 

* Result significant at p < 0.05 
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Measure 1   Measure 2    df r p-value 

    D-KEFS Number-Letter  115 0.396 0.011*   

    D-KEFS Speed   115 0.008 0.932 

    WAIS-IV DS Total   115 0.044 0.638 

    WAIS-IV DSF   115 0.046 0.622 

    WAIS-IV DSB   115 0.036 0.700 

    WAIS-IV DSS   115 0.039 0.676 

    WMS-IV SSp    115 0.028 0.764 

Animals No. Neighborhoods Animals Neighborhood Exemplars 115 0.166 0.074 

    Animals Neighborhood Run Size 115 0.176 0.058 

    DRM Total    115 0.046 0.622 

    DRM Critical Lures   115 0.036 0.700 

    D-KEFS Color Naming  115 0.029 0.756 

    D-KEFS Word Reading  115 0.031 0.740 

    D-KEFS Color-Word   115 0.014 0.881 

    D-KEFS Switching   115 0.016 0.864 

    D-KEFS Scanning   115 0.026 0.781 

    D-KEFS Number Seq.  115 0.034 0.716 

    D-KEFS Letter Seq.   115 0.049 0.600 

    D-KEFS Number-Letter  115 0.020 0.831 

    D-KEFS Speed   115 0.022 0.814 

    WAIS-IV DS Total   115 0.103 0.269 

    WAIS-IV DSF   115 0.111 0.233 

    WAIS-IV DSB   115 0.120 0.197 

    WAIS-IV DSS   115 0.124 0.183 

    WMS-IV SSp    115 0.063 0.500 

Animals Nei. Exemplars Animals Neighborhood Run Size 115 0.164 0.077 

    DRM Total    115 0.086 0.357 

    DRM Critical Lures   115 0.032 0.732 

    D-KEFS Color Naming  115 0.012 0.898 

    D-KEFS Word Reading  115 0.013 0.889 

    D-KEFS Color-Word   115 0.041 0.661 

    D-KEFS Switching   115 0.050 0.592 

    D-KEFS Scanning   115 0.015 0.872 

    D-KEFS Number Seq.  115 0.015 0.872 

    D-KEFS Letter Seq.   115 0.009 0.923 

    D-KEFS Number-Letter  115 0.031 0.740 

    D-KEFS Speed   115 0.011 0.906 

    WAIS-IV DS Total   115 0.102 0.273 

    WAIS-IV DSF   115 0.110 0.237 

    WAIS-IV DSB   115 0.154 0.097 

    WAIS-IV DSS   115 0.163 0.079 

    WMS-IV SSp    115 0.144 0.121 

Animals Nei. Run Size DRM Total    115 0.170 0.067 

    DRM Critical Lures   115 0.497 0.001*  

* Result significant at p < 0.05 



 

 145 

Measure 1   Measure 2    df r p-value 

    D-KEFS Color Naming  115 0.164 0.077 

    D-KEFS Word Reading  115 0.063 0.500 

    D-KEFS Color-Word   115 0.013 0.889 

    D-KEFS Switching   115 0.002 0.983 

    D-KEFS Scanning   115 0.031 0.740 

    D-KEFS Number Seq.  115 0.011 0.906 

    D-KEFS Letter Seq.   115 0.015 0.872 

    D-KEFS Number-Letter  115 0.109 0.242 

    D-KEFS Speed   115 0.024 0.797 

    WAIS-IV DS Total   115 0.099 0.288 

    WAIS-IV DSF   115 0.095 0.308 

    WAIS-IV DSB   115 0.085 0.362 

    WAIS-IV DSS   115 0.105 0.260 

    WMS-IV SSp    115 0.111 0.233 

DRM Total   DRM Critical Lures   115 0.120 0.197 

    D-KEFS Color Naming  115 -0.006 0.949 

    D-KEFS Word Reading  115 -0.012 0.898 

    D-KEFS Color-Word   115 0.021 0.822 

    D-KEFS Switching   115 0.017 0.856 

    D-KEFS Scanning   115 -0.028 0.764 

    D-KEFS Number Seq.  115 -0.031 0.740 

    D-KEFS Letter Seq.   115 -0.045 0.630 

    D-KEFS Number-Letter  115 0.011 0.906 

    D-KEFS Speed   115 -0.047 0.615 

    WAIS-IV DS Total   115 0.086 0.357 

    WAIS-IV DSF   115 0.051 0.585 

    WAIS-IV DSB   115 0.072 0.440 

    WAIS-IV DSS   115 0.049 0.600 

    WMS-IV SSp    115 0.094 0.313 

DRM Critical Lures  D-KEFS Color Naming  115 0.010 0.915 

    D-KEFS Word Reading  115 0.024 0.797 

    D-KEFS Color-Word   115 0.180 0.052 

    D-KEFS Switching   115 0.497 0.001* 

    D-KEFS Scanning   115 0.110 0.238 

    D-KEFS Number Seq.  115 0.116 0.213 

    D-KEFS Letter Seq.   115 0.142 0.127 

    D-KEFS Number-Letter  115 0.522 0.001*  

    D-KEFS Speed   115 0.066 0.480 

    WAIS-IV DS Total   115 0.122 0.190 

    WAIS-IV DSF   115 0.088 0.345 

    WAIS-IV DSB   115 0.068 0.466 

    WAIS-IV DSS   115 0.091 0.329 

    WMS-IV SSp    115 0.054 0.563 

D-KEFS Color Naming D-KEFS Word Reading  115 0.169 0.069 

* Result significant at p < 0.05 
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Measure 1   Measure 2    df r p-value 

    D-KEFS Color-Word   115 0.107 0.251 

    D-KEFS Switching   115 0.103 0.269 

    D-KEFS Scanning   115 0.172 0.064 

    D-KEFS Number Seq.  115 0.169 0.069 

    D-KEFS Letter Seq.   115 0.155 0.095 

    D-KEFS Number-Letter  115 0.122 0.190 

    D-KEFS Speed   115 0.142 0.127 

    WAIS-IV DS Total   115 0.089 0.340 

    WAIS-IV DSF   115 0.044 0.638 

    WAIS-IV DSB   115 0.056 0.549 

    WAIS-IV DSS   115 0.060 0.520 

    WMS-IV SSp    115 0.048 0.607 

D-KEFS Word Reading D-KEFS Color-Word   115 0.155 0.095 

    D-KEFS Switching   115 0.085 0.362 

    D-KEFS Scanning   115 0.112 0.229 

    D-KEFS Number Seq.  115 0.097 0.298 

    D-KEFS Letter Seq.   115 0.086 0.357 

    D-KEFS Number-Letter  115 0.051 0.585 

    D-KEFS Speed   115 0.140 0.132 

    WAIS-IV DS Total   115 0.046 0.622 

    WAIS-IV DSF   115 0.023 0.801 

    WAIS-IV DSB   115 0.092 0.324 

    WAIS-IV DSS   115 0.104 0.264 

    WMS-IV SSp    115 0.080 0.391 

D-KEFS Color-Word  D-KEFS Switching   115 0.166 0.074 

    D-KEFS Scanning   115 0.044 0.637 

    D-KEFS Number Seq.  115 0.028 0.764 

    D-KEFS Letter Seq.   115 0.035 0.708 

    D-KEFS Number-Letter  115 0.170 0.067 

    D-KEFS Speed   115 0.031 0.740 

    WAIS-IV DS Total   115 0.088 0.345 

    WAIS-IV DSF   115 0.061 0.514 

    WAIS-IV DSB   115 0.045 0.630 

    WAIS-IV DSS   115 0.057 0.542 

    WMS-IV SSp    115 0.079 0.397 

D-KEFS Switching  D-KEFS Scanning   115 0.058 0.534 

    D-KEFS Number Seq.  115 0.072 0.440 

    D-KEFS Letter Seq.   115 0.080 0.391 

    D-KEFS Number-Letter  115 0.173 0.062 

    D-KEFS Speed   115 0.043 0.645 

    WAIS-IV DS Total   115 0.006 0.949 

    WAIS-IV DSF   115 0.018 0.847 

    WAIS-IV DSB   115 0.016 0.864 

    WAIS-IV DSS   115 0.022 0.814 

* Result significant at p < 0.05 



 

 147 

Measure 1   Measure 2    df r p-value 

  WMS-IV SSp    115 0.005 0.957 

D-KEFS Scanning  D-KEFS Number Seq.  115 0.154 0.097 

    D-KEFS Letter Seq.   115 0.163 0.079 

    D-KEFS Number-Letter  115 0.108 0.246 

    D-KEFS Speed   115 0.171 0.065 

    WAIS-IV DS Total   115 0.033 0.724 

    WAIS-IV DSF   115 0.054 0.563 

    WAIS-IV DSB   115 0.088 0.345 

    WAIS-IV DSS   115 0.075 0.422 

    WMS-IV SSp    115 0.046 0.622 

D-KEFS Number Seq. D-KEFS Letter Seq.   115 0.112 0.229 

    D-KEFS Number-Letter  115 0.053 0.570 

    D-KEFS Speed   115 0.111 0.233 

    WAIS-IV DS Total   115 0.016 0.864 

    WAIS-IV DSF   115 0.038 0.684 

    WAIS-IV DSB   115 0.008 0.932 

    WAIS-IV DSS   115 0.009 0.923 

    WMS-IV SSp    115 0.028 0.764 

D-KEFS Letter Seq.  D-KEFS Number-Letter  115 0.033 0.724 

    D-KEFS Speed   115 0.105 0.260 

    WAIS-IV DS Total   115 0.041 0.661 

    WAIS-IV DSF   115 0.022 0.814 

    WAIS-IV DSB   115 0.017 0.856 

    WAIS-IV DSS   115 -0.003 0.974 

    WMS-IV SSp    115 0.058 0.534 

D-KEFS Number-Letter D-KEFS Speed   115 0.032 0.732 

    WAIS-IV DS Total   115 0.011 0.906 

    WAIS-IV DSF   115 0.022 0.814 

    WAIS-IV DSB   115 0.018 0.847 

    WAIS-IV DSS   115 0.024 0.797 

    WMS-IV SSp    115 0.143 0.124 

D-KEFS Speed  WAIS-IV DS Total   115 0.015 0.872 

    WAIS-IV DSF   115 0.020 0.831 

    WAIS-IV DSB   115 0.041 0.661 

    WAIS-IV DSS   115 0.038 0.684 

    WMS-IV SSp    115 0.013 0.889 

WAIS-IV DS Total  WAIS-IV DSF   115 0.169 0.069 

    WAIS-IV DSB   115 0.158 0.089 

    WAIS-IV DSS   115 0.161 0.083 

    WMS-IV SSp    115 0.154 0.097 

WAIS-IV DSF  WAIS-IV DSB   115 0.167 0.072 

    WAIS-IV DSS   115 0.155 0.095 

    WMS-IV SSp    115 0.130 0.162 

WAIS-IV DSB  WAIS-IV DSS   115 0.178 0.055 

* Result significant at p < 0.05 
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Measure 1   Measure 2    df r p-value 

    WMS-IV SSp    115 0.165 0.075 

WAIS-IV DSS  WMS-IV SSp    115 0.162 0.081 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Result significant at p < 0.05 
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Appendix 1.2. Negative Model Mood and Neuropsychological Test Correlations 

 

Measure 1   Measure 2    df r p-value 

English Proficiency Rating PANAS Negative Affect  113 0.021 0.824 

BDI-II     113 0.013 0.890 

    NAART IQ    113 0.336 0.014* 

    ANT Total    113 0.180 0.054 

    ANT Latency    113 -0.347 0.011* 

    FAS     113 0.158 0.092 

    Animals Total    113 0.178 0.057 

    Animals Number Neighborhoods 113 0.113 0.229  

    Animals Neighborhood Exemplars 113 0.121 0.198 

    Animals Neighborhood Run Size 113 0.169 0.071 

    DRM Total    113 0.058 0.538 

    DRM Critical Lures   113 0.034 0.718 

    D-KEFS Color Naming  113 -0.019 0.840 

    D-KEFS Word Reading  113 -0.023 0.807 

    D-KEFS Color-Word   113 -0.036 0.704 

    D-KEFS Switching   113 -0.043 0.648 

    D-KEFS Scanning   113 -0.015 0.874 

    D-KEFS Number Seq.  113 -0.019 0.840 

    D-KEFS Letter Seq.   113 -0.030 0.750 

    D-KEFS Number-Letter  113 -0.017 0.857 

    D-KEFS Speed   113 -0.022 0.815 

    WAIS-IV DS Total   113 0.101 0.282  

    WAIS-IV DSF   113 0.089 0.344  

    WAIS-IV DSB   113 0.110 0.242 

    WAIS-IV DSS   113 0.113 0.229 

    WMS-IV SSp    113 0.076 0.420 

PANAS Negative Affect BDI-II     113 -0.484 0.001* 

    NAART IQ    113 0.022 0.815 

    ANT Total    113 0.044 0.641 

    ANT Latency    113 0.118 0.209 

    FAS     113 0.166 0.076 

    Animals Total    113 -0.567 0.001*  

    Animals Number Neighborhoods 113 -0.177 0.058 

    Animals Neighborhood Exemplars 113 -0.156 0.096 

    Animals Neighborhood Run Size 113 -0.281 0.018* 

    DRM Total    113 -0.017 0.857 

    DRM Critical Lures   113 -0.352 0.010* 

    D-KEFS Color Naming  113 0.011 0.907 

    D-KEFS Word Reading  113 0.006 0.949 

    D-KEFS Color-Word   113 -0.180 0.054 

    D-KEFS Switching   113 -0.313 0.013* 

    D-KEFS Scanning   113 0.092 0.328 

* Result significant at p < 0.05 
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Measure 1   Measure 2    df r p-value 

    D-KEFS Number Seq.  113 0.107 0.255 

    D-KEFS Letter Seq.   113 0.091 0.333 

    D-KEFS Number-Letter  113 -0.479 0.004*  

    D-KEFS Speed   113 -0.118 0.209 

    WAIS-IV DS Total   113 -0.163 0.082 

    WAIS-IV DSF   113 -0.147 0.117 

    WAIS-IV DSB   113 -0.155 0.098 

    WAIS-IV DSS   113 -0.168 0.073 

    WMS-IV SSp    113 0.077 0.413 

BDI-II    NAART IQ    113 0.035 0.710 

    ANT Total    113 0.008 0.932 

    ANT Latency    113 -0.011 0.907 

    FAS     113 -0.091 0.333 

    Animals Total    113 -0.164 0.080 

    Animal Number Neighborhoods 113 -0.087 0.355 

    Animals Neighborhood Exemplars 113 -0.023 0.807 

    Animals Neighborhood Run Size 113 -0.102 0.278 

    DRM Total    113 -0.114 0.225 

    DRM Critical Lures   113 -0.409 0.012* 

    D-KEFS Color Word   113 0.063 0.503 

    D-KEFS Word Reading  113 0.048 0.610 

    D-KEFS Color-Word   113 0.148 0.114 

    D-KEFS Switching   113 0.132 0.160 

    D-KEFS Scanning   113 0.085 0.366 

    D-KEFS Number Seq.  113 0.015 0.874 

    D-KEFS Letter Seq.   113 0.005 0.958 

    D-KEFS Number-Letter  113 0.103 0.273 

    D-KEFS Speed   113 0.038 0.687 

    WAIS-IV DS Total   113 0.012 0.899 

    WAIS-IV DSF   113 -0.032 0.734  

    WAIS-IV DSB   113 0.055 0.559 

    WAIS-IV DSS   113 0.080 0.395 

    WMS-IV SSp    113 0.062 0.510 

NAART IQ   ANT Total    113 0.126 0.180 

    ANT Latency    113 -0.079 0.401 

    FAS     113 0.043 0.648 

    Animals Total    113 0.094 0.318 

    Animals Number Neighborhoods 113 0.022 0.815 

    Animals Neighborhood Exemplars 113 0.030 0.750 

    Animals Neighborhood Run Size 113 0.077 0.413 

    DRM Total    113 0.016 0.865 

    DRM Critical Lures   113 0.008 0.932 

    D-KEFS Color Naming  113 0.059 0.531 

* Result significant at p < 0.05 
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Measure 1   Measure 2    df r p-value 

    D-KEFS Word Reading  113 0.067 0.477 

    D-KEFS Color-Word   113 0.027 0.775 

    D-KEFS Switching   113 0.035 0.710 

    D-KEFS Scanning   113 0.083 0.378 

    D-KEFS Number Seq.  113 0.113 0.229 

    D-KEFS Letter Seq.   113 0.105 0.264 

    D-KEFS Number-Letter  113 0.066 0.483 

    D-KEFS Speed   113 0.018 0.849 

    WAIS-IV DS Total   113 0.026 0.783 

    WAIS-IV DSF   113 0.005 0.958 

    WAIS-IV DSB   113 0.013 0.890 

    WAIS-IV DSS   113 0.033 0.726 

    WMS-IV SSp    113 0.135 0.150 

ANT Total   ANT Latency    113 -0.045 0.632 

    FAS     113 0.109 0.246 

    Animals Total    113 0.177 0.058 

    Animals Number Neighborhoods 113 0.156 0.096 

    Animals Neighborhood Exemplars 113 0.112 0.233 

    Animals Neighborhood Run Size 113 0.172 0.066 

    DRM Total    113 0.060 0.524 

    DRM Critical Lures   113 0.043 0.648 

    D-KEFS Color Naming  113 0.027 0.775 

    D-KEFS Word Reading  113 0.038 0.687 

    D-KEFS Color-Word   113 0.007 0.941 

    D-KEFS Switching   113 0.012 0.899 

    D-KEFS Scanning   113 0.067 0.477 

    D-KEFS Number Seq.  113 0.072 0.444 

    D-KEFS Letter Seq.   113 0.114 0.225 

    D-KEFS Number-Letter  113 0.050 0.596 

    D-KEFS Speed   113 0.103 0.273  

    WAIS-IV DS Total   113 0.068 0.470 

    WAIS-IV DSF   113 0.084 0.372 

    WAIS-IV DSB   113 0.169 0.071 

    WAIS-IV DSS   113 0.178 0.057 

    WMS-IV SSp    113 0.162 0.084 

ANT Latency   FAS     113 -0.065 0.490 

    Animals Total    113 -0.059 0.531 

    Animals Number Neighborhoods 113 -0.028 0.766 

    Animals Neighborhood Exemplars 113 -0.009 0.924 

    Animals Neighborhood Run Size 113 -0.014 0882 

    DRM Total    113 0.005 0.958 

    DRM Critical Lures   113 0.030 0.750 

    D-KEFS Color Naming  113 0.143 0.127 

* Result significant at p < 0.05 
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Measure 1   Measure 2    df r p-value 

    D-KEFS Word Reading  113 0.128 0.173 

    D-KEFS Color-Word   113 0.088 0.350 

    D-KEFS Switching   113 0.067 0.477 

    D-KEFS Scanning   113 0.112 0.233 

    D-KEFS Number Seq.  113 0.105 0.264 

    D-KEFS Letter Seq.   113 0.138 0.141 

    D-KEFS Number-Letter  113 0.095 0.313 

    D-KEFS Speed   113 0.147 0.117 

    WAIS-IV DS Total   113 0.064 0.497 

    WAIS-IV DSF   113 -0.055 0.559 

    WAIS-IV DSB   113 -0.089 0.344 

    WAIS-IV DSS   113 -0.079 0.401 

    WMS-IV SSp    113 -0.052 0.581 

FAS    Animals Total    113 0.167 0.074 

    Animals Number Neighborhoods 113 0.158 0.091 

    Animals Neighborhood Exemplars 113 0.177 0.584 

    Animals Neighborhood Run Size 113 0.169 0.071 

    DRM Total    113 0.141 0.134 

    DRM Critical Lures   113 0.120 0.201 

    D-KEFS Color Naming  113 -0.006 0.950 

    D-KEFS Word Reading  113 -0.012 0.899 

    D-KEFS Color-Word   113 0.132 0.160 

    D-KEFS Switching   113 0.150 0.110 

    D-KEFS Scanning   113 -0.020 0.832 

    D-KEFS Number Seq.  113 -0.008 0.932 

    D-KEFS Letter Seq.   113 -0.018 0.849 

    D-KEFS Number-Letter  113 0.103 0.273 

    D-KEFS Speed   113 -0.028 0.766 

    WAIS-IV DS Total   113 0.129 0.169 

    WAIS-IV DSF   113 0.177 0.584 

    WAIS-IV DSB   113 0.103 0.273 

    WAIS-IV DSS   113 0.111 0.238 

    WMS-IV SSp    113 0.101 0.283 

Animals Total   Animals Number Neighborhoods 113 0.141 0.133 

    Animals Neighborhood Exemplars 113 0.157 0.094 

    Animals Neighborhood Run Size 113 0.176 0.060 

    DRM Total    113 0.127 0.176 

    DRM Critical Lures   113 0.170 0.069 

    D-KEFS Color Naming  113 0.105 0.264 

    D-KEFS Word Reading  113 0.098 0.297 

    D-KEFS Color-Word   113 0.178 0.057 

    D-KEFS Switching   113 0.378 0.002*   

    D-KEFS Scanning   113 0.092 0.328 

* Result significant at p < 0.05 
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Measure 1   Measure 2    df r p-value 

    D-KEFS Number Seq.  113 0.087 0.355 

    D-KEFS Letter Seq.   113 0.100 0.288 

    D-KEFS Number-Letter  113 0.479 0.001*  

    D-KEFS Speed   113 0.090 0.339 

    WAIS-IV DS Total   113 0.052 0.581 

    WAIS-IV DSF   113 0.032 0.734 

    WAIS-IV DSB   113 0.016 0.865 

    WAIS-IV DSS   113 0.021 0.824 

    WMS-IV SSp    113 0.042 0.656 

Animals No. Neighborhoods Animals Neighborhood Exemplars 113 0.114 0.225 

    Animals Neighborhood Run Size 113 0.123 0.190 

    DRM Total    113 0.101 0.283 

    DRM Critical Lures   113 0.154 0.100 

    D-KEFS Color Naming  113 0.033 0.726 

    D-KEFS Word Reading  113 0.023 0.807 

    D-KEFS Color-Word   113 0.019 0.840 

    D-KEFS Switching   113 0.009 0.924 

    D-KEFS Scanning   113 0.036 0.702 

    D-KEFS Number Seq.  113 0.058 0.538 

    D-KEFS Letter Seq.   113 0.076 0.420 

    D-KEFS Number-Letter  113 -0.120 0.201 

    D-KEFS Speed   113 0.070 0.457 

    WAIS-IV DS Total   113 0.138 0.141 

    WAIS-IV DSF   113 0.088 0.350 

    WAIS-IV DSB   113 0.072 0.444 

    WAIS-IV DSS   113 0.066 0.483 

    WMS-IV SSp    113 0.017 0.857 

Animals Nei. Exemplars Animals Neighborhood Run Size 113 0.180 0.054 

    DRM Total    113 0.055 0.559 

    DRM Critical Lures   113 0.138 0.141 

    D-KEFS Color Naming  113 0.102 0.278 

    D-KEFS Word Reading  113 0.095 0.313 

    D-KEFS Color-Word   113 0.130 0.166 

    D-KEFS Switching   113 0.135 0.150 

    D-KEFS Scanning   113 0.089 0.344 

    D-KEFS Number Seq.  113 0.072 0.444 

    D-KEFS Letter Seq.   113 0.077 0.413 

    D-KEFS Number-Letter  113 0.148 0.144 

    D-KEFS Speed   113 0.070 0.457 

    WAIS-IV DS Total   113 0.122 0.194 

    WAIS-IV DSF   113 0.108 0.251 

    WAIS-IV DSB   113 0.102 0.278 

    WAIS-IV DSS   113 0.100 0.287 

* Result significant at p < 0.05 
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Measure 1   Measure 2    df r p-value 

    WMS-IV SSp    113 0.069 0.464 

Animals Nei. Run Size DRM Total    113 0.113 0.229 

    DRM Critical Lures   113 0.411 0.001* 

    D-KEFS Color Naming  113 0.012 0.899 

    D-KEFS Word Reading  113 0.020 0.832 

    D-KEFS Color-Word   113 0.115 0.221 

    D-KEFS Switching   113 0.130 0.166 

    D-KEFS Scanning   113 0.028 0.766 

    D-KEFS Number Seq.  113 0.021 0.824 

    D-KEFS Letter Seq.   113 0.038 0.687 

    D-KEFS Number-Letter  113 0.129 0.169 

    D-KEFS Speed   113 0.026 0.783 

    WAIS-IV DS Total   113 0.045 0.633 

    WAIS-IV DSF   113 0.086 0.361 

    WAIS-IV DSB   113 0.104 0.269 

    WAIS-IV DSS   113 0.138 0.141 

    WMS-IV SSp    113 0.083 0.378 

DRM Total   DRM Critical Lures   113 0.161 0.086 

    D-KEFS Color Naming  113 0.035 0.710 

    D-KEFS Word Reading  113 0.049 0.603 

    D-KEFS Color-Word   113 0.147 0.117 

    D-KEFS Switching   113 0.176 0.060 

    D-KEFS Scanning   113 0.051 0.588 

    D-KEFS Number Seq.  113 0.039 0.679 

    D-KEFS Letter Seq.   113 0.062 0.510 

    D-KEFS Number-Letter  113 0.159 0.090 

    D-KEFS Speed   113 0.046 0.625 

    WAIS-IV DS Total   113 0.093 0.323 

    WAIS-IV DSF   113 0.067 0.477 

    WAIS-IV DSB   113 0.078 0.407 

    WAIS-IV DSS   113 0.044 0.641 

    WMS-IV SSp    113 0.103 0.273 

DRM Critical Lures  D-KEFS Color Naming  113 0.031 0.742 

    D-KEFS Word Reading  113 0.038 0.687 

    D-KEFS Color-Word   113 0.181 0.053 

    D-KEFS Switching   113 0.438 0.001* 

    D-KEFS Scanning   113 0.046 0.625 

    D-KEFS Number Seq.  113 0.033 0.726 

    D-KEFS Letter Seq.   113 0.079 0.401 

    D-KEFS Number-Letter  113 0.513 0.001* 

    D-KEFS Speed   113 0.098 0.297 

    WAIS-IV DS Total   113 0.113 0.229 

    WAIS-IV DSF   113 0.065 0.490 

* Result significant at p < 0.05 
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    WAIS-IV DSB   113 0.078 0.407 

    WAIS-IV DSS   113 0.087 0.355 

    WMS-IV SSp    113 0.145 0.122 

D-KEFS Color Naming D-KEFS Word Reading  113 0.179 0.056 

    D-KEFS Color-Word   113 0.130 0.166 

    D-KEFS Switching   113 0.148 0.114 

    D-KEFS Scanning   113 0.182 0.052 

    D-KEFS Number Seq.  113 0.167 0.074 

    D-KEFS Letter Seq.   113 0.172 0.066 

    D-KEFS Number-Letter  113 0.124 0.187 

    D-KEFS Speed   113 0.169 0.071 

    WAIS-IV DS Total   113 0.158 0.092 

    WAIS-IV DSF   113 0.077 0.413 

    WAIS-IV DSB   113 0.121 0.198 

    WAIS-IV DSS   113 0.135 0.150 

    WMS-IV SSp    113 0.180 0.054 

D-KEFS Word Reading D-KEFS Color-Word   113 0.122 0.194 

    D-KEFS Switching   113 0.109 0.246 

    D-KEFS Scanning   113 0.173 0.064 

    D-KEFS Number Seq.  113 0.162 0.084 

    D-KEFS Letter Seq.   113 0.179 0.056 

    D-KEFS Number-Letter  113 0.115 0.221 

    D-KEFS Speed   113 0.171 0.068 

    WAIS-IV DS Total   113 0.105 0.264 

    WAIS-IV DSF   113 0.088 0.350 

    WAIS-IV DSB   113 0.044 0.641 

    WAIS-IV DSS   113 0.053 0.574 

    WMS-IV SSp    113 0.110 0.242 

D-KEFS Color-Word  D-KEFS Switching   113 0.171 0.068 

    D-KEFS Scanning   113 0.133 0.156 

    D-KEFS Number Seq.  113 0.108 0.251 

    D-KEFS Letter Seq.   113 0.124 0.187 

    D-KEFS Number-Letter  113 0.165 0.078 

    D-KEFS Speed   113 0.112 0.233 

    WAIS-IV DS Total   113 0.076 0.420 

    WAIS-IV DSF   113 0.040 0.671 

    WAIS-IV DSB   113 0.056 0.552 

    WAIS-IV DSS   113 0.064 0.497 

    WMS-IV SSp    113 0.069 0.464 

D-KEFS Switching  D-KEFS Scanning   113 0.119 0.205 

    D-KEFS Number Seq.  113 0.134 0.153 

    D-KEFS Letter Seq.   113 0.138 0.141 

    D-KEFS Number-Letter  113 0.181 0.053 

* Result significant at p < 0.05 
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  D-KEFS Speed   113 0.116 0.217 

    WAIS-IV DS Total   113 0.034 0.718 

    WAIS-IV DSF   113 0.022 0.816 

    WAIS-IV DSB   113 0.014 0.882 

    WAIS-IV DSS   113 0.018 0.849 

    WMS-IV SSp    113 0.047 0.618 

D-KEFS Scanning  D-KEFS Number Seq.  113 0.170 0.069 

    D-KEFS Letter Seq.   113 0.165 0.078 

    D-KEFS Number-Letter  113 0.103 0.273 

    D-KEFS Speed   113 0.174 0.063 

    WAIS-IV DS Total   113 0.156 0.096 

    WAIS-IV DSF   113 0.104 0.269 

    WAIS-IV DSB   113 0.111 0.237 

    WAIS-IV DSS   113 0.123 0.190 

    WMS-IV SSp    113 0.150 0.110 

D-KEFS Number Seq. D-KEFS Letter Seq.   113 0.168 0.073 

    D-KEFS Number-Letter  113 0.148 0.114 

    D-KEFS Speed   113 0.157 0.094 

    WAIS-IV DS Total   113 0.144 0.125 

    WAIS-IV DSF   113 0.064 0.497 

    WAIS-IV DSB   113 0.070 0.457 

    WAIS-IV DSS   113 0.082 0.384 

    WMS-IV SSp    113 0.130 0.166 

D-KEFS Letter Seq.  D-KEFS Number-Letter  113 0.128 0.173 

    D-KEFS Speed   113 0.166 0.076 

    WAIS-IV DS Total   113 0.179 0.056 

    WAIS-IV DSF   113 0.121 0.198 

    WAIS-IV DSB   113 0.110 0.242 

    WAIS-IV DSS   113 0.115 0.221 

    WMS-IV SSp    113 0.162 0.084 

D-KEFS Number-Letter D-KEFS Speed   113 0.169 0.071 

    WAIS-IV DS Total   113 0.076 0.420 

    WAIS-IV DSF   113 0.068 0.470 

    WAIS-IV DSB   113 0.036 0.702 

    WAIS-IV DSS   113 0.044 0.641 

    WMS-IV SSp    113 0.109 0.246 

D-KEFS Speed  WAIS-IV DS Total   113 0.113 0.229 

    WAIS-IV DSF   113 0.045 0.632 

    WAIS-IV DSB   113 0.055 0.559 

    WAIS-IV DSS   113 0.062 0.510 

    WMS-IV SSp    113 0.104 0.269 

WAIS-IV DS Total  WAIS-IV DSF   113 0.097 0.302 

    WAIS-IV DSB   113 0.077 0.413 

* Result significant at p < 0.05 
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    WAIS-IV DSS   113 0.060 0.524 

    WMS-IV SSp    113 0.116 0.217 

WAIS-IV DSF  WAIS-IV DSB   113 0.110 0.242 

    WAIS-IV DSS   113 0.114 0.225 

    WMS-IV SSp    113 0.066 0.483 

WAIS-IV DSB  WAIS-IV DSS   113 0.177 0.058 

    WMS-IV SSp    113 0.042 0.656 

WAIS-IV DSS  WMS-IV SSp    113 0.068 0.470 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Result significant at p < 0.05 
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Appendix 1.3. Difference Model Mood and Neuropsychological Test Correlations 

 

Measure 1   Measure 2    df r p-value 

English Proficiency Rating PANAS Difference   110 0.006 0.950 

  BDI-II     110 0.025 0.794 

    NAART IQ    110 0.332 0.012* 

    ANT Total    110 0.373 0.009* 

    ANT Latency    110 -0.105 0.271 

    FAS     110 0.110 0.248 

    Animals Total    110 0.083 0.384 

    Animals Number Neighborhoods 110 0.115 0.227 

    Animals Neighborhood Exemplars 110 0.103 0.280 

    Animals Neighborhood Run Size 110 0.164 0.084 

    DRM Total    110 0.053 0.579 

    DRM Critical Lures   110 0.046 0.630 

    D-KEFS Color Naming  110 0.032 0.738 

    D-KEFS Word Reading  110 0.079 0.408 

    D-KEFS Color-Word   110 0.100 0.294 

    D-KEFS Switching   110 0.096 0.314 

    D-KEFS Scanning   110 0.033 0.730 

    D-KEFS Number Seq.  110 0.054 0.572 

    D-KEFS Letter Seq.   110 0.076 0.426 

    D-KEFS Number-Letter  110 0.028 0.769 

    D-KEFS Speed   110 0.014 0.884 

    WAIS-IV DS Total   110 0.009 0.925 

    WAIS-IV DSF   110 0.022 0.818 

    WAIS-IV DSB   110 0.038 0.691 

    WAIS-IV DSS   110 0.032 0.738 

    WMS-IV SSp    110 0.020 0.834 

PANAS Difference  BDI-II     110 -0.106 0.266 

    NAART IQ    110 0.045 0.638 

    ANT Total    110 0.086 0.367 

    ANT Latency    110 -0.066 0.498 

    FAS     110 0.174 0.067 

    Animals Total    110 0.671 0.001* 

    Animals Number Neighborhoods 110 0.119 0.211 

    Animals Neighborhood Exemplars 110 0.108 0.257 

    Animals Neighborhood Run Size 110 0.293 0.024* 

    DRM Total    110 0.160 0.092 

    DRM Critical Lures   110 0.373 0.004* 

    D-KEFS Color Naming  110 0.097 0.309 

    D-KEFS Word Reading  110 0.089 0.351 

    D-KEFS Color-Word   110 0.126 0.186 

    D-KEFS Switching   110 0.319 0.011* 

    D-KEFS Scanning   110 0.077 0.420 

* Result significant at p < 0.05 
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    D-KEFS Number Seq.  110 0.103 0.280 

    D-KEFS Letter Seq.   110 0.084 0.379 

    D-KEFS Number-Letter  110 0.470 0.001* 

    D-KEFS Speed   110 0.072 0.451 

    WAIS-IV DS Total   110 0.096 0.314 

    WAIS-IV DSF   110 0.088 0.356 

    WAIS-IV DSB   110 0.109 0.253 

    WAIS-IV DSS   110 0.119 0.211 

    WMS-IV SSp    110 0.133 0.162 

BDI-II    NAART IQ    110 0.026 0.786 

    ANT Total    110 0.031 0.746 

    ANT Latency    110 0.017 0.859 

    FAS     110 -0.046 0.630 

    Animals Total    110 -0.071 0.457 

    Animal Number Neighborhoods 110 -0.039 0.683 

    Animals Neighborhood Exemplars 110 -0.062 0.516 

    Animals Neighborhood Run Size 110 -0.090 0.345 

    DRM Total    110 -0.055 0.564 

    DRM Critical Lures   110 -0.262 0.018* 

    D-KEFS Color Word   110 0.023 0.810 

    D-KEFS Word Reading  110 0.029 0.761 

    D-KEFS Color-Word   110 -0.105 0.271 

    D-KEFS Switching   110 -0.092 0.335 

    D-KEFS Scanning   110 0.043 0.653 

    D-KEFS Number Seq.  110 0.017 0.859 

    D-KEFS Letter Seq.   110 0.008 0.933 

    D-KEFS Number-Letter  110 -0.010 0.917 

    D-KEFS Speed   110 0.003 0.975 

    WAIS-IV DS Total   110 -0.029 0.761 

    WAIS-IV DSF   110 -0.046 0.630 

    WAIS-IV DSB   110 0.022 0.818 

    WAIS-IV DSS   110 -0.006 0.950 

    WMS-IV SSp    110 0.027 0.777 

NAART IQ   ANT Total    110 0.167 0.784 

    ANT Latency    110 0.071 0.457 

    FAS     110 0.154 0.105 

    Animals Total    110 0.177 0.062 

    Animals Number Neighborhoods 110 0.120 0.208 

    Animals Neighborhood Exemplars 110 0.109 0.253 

    Animals Neighborhood Run Size 110 0.169 0.075 

    DRM Total    110 0.039 0.683 

    DRM Critical Lures   110 0.043 0.653 

    D-KEFS Color Naming  110 0.035 0.714 

* Result significant at p < 0.05 
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Measure 1   Measure 2    df r p-value 

    D-KEFS Word Reading  110 0.049 0.608 

    D-KEFS Color-Word   110 0.023 0.810 

    D-KEFS Switching   110 0.016 0.867 

    D-KEFS Scanning   110 0.028 0.769 

    D-KEFS Number Seq.  110 0.038 0.691 

    D-KEFS Letter Seq.   110 0.026 0.785 

    D-KEFS Number-Letter  110 0.041 0.668 

    D-KEFS Speed   110 0.009 0.925 

    WAIS-IV DS Total   110 0.067 0.483 

    WAIS-IV DSF   110 0.081 0.396 

    WAIS-IV DSB   110 0.112 0.240 

    WAIS-IV DSS   110 0.102 0.285 

    WMS-IV SSp    110 0.130 0.172 

ANT Total   ANT Latency    110 0.015 0.875 

    FAS     110 0.087 0.362 

    Animals Total    110 0.076 0.426 

    Animals Number Neighborhoods 110 0.068 0.476 

    Animals Neighborhood Exemplars 110 0.099 0.299 

    Animals Neighborhood Run Size 110 0.113 0.236 

    DRM Total    110 0.062 0.516 

    DRM Critical Lures   110 0.090 0.345 

    D-KEFS Color Naming  110 0.041 0.668 

    D-KEFS Word Reading  110 0.029 0.761 

    D-KEFS Color-Word   110 0.035 0.714 

    D-KEFS Switching   110 0.066 0.489 

    D-KEFS Scanning   110 0.051 0.593 

    D-KEFS Number Seq.  110 0.022 0.818 

    D-KEFS Letter Seq.   110 0.029 0.761 

    D-KEFS Number-Letter  110 0.074 0.438 

    D-KEFS Speed   110 0.020 0.834 

    WAIS-IV DS Total   110 0.083 0.384 

    WAIS-IV DSF   110 0.049 0.608 

    WAIS-IV DSB   110 0.057 0.551 

    WAIS-IV DSS   110 0.068 0.476 

    WMS-IV SSp    110 0.092 0.335 

ANT Latency   FAS     110 0.083 0.384 

    Animals Total    110 0.023 0.810 

    Animals Number Neighborhoods 110 0.016 0.867 

    Animals Neighborhood Exemplars 110 0.029 0.761 

    Animals Neighborhood Run Size 110 -0.377 0.004* 

    DRM Total    110 0.042 0.660 

    DRM Critical Lures   110 0.033 0.730 

    D-KEFS Color Naming  110 0.134 0.159 

* Result significant at p < 0.05 
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    D-KEFS Word Reading  110 0.152 0.110 

    D-KEFS Color-Word   110 0.106 0.266 

    D-KEFS Switching   110 0.119 0.211 

    D-KEFS Scanning   110 0.160 0.092 

    D-KEFS Number Seq.  110 0.151 0.112 

    D-KEFS Letter Seq.   110 0.159 0.094 

    D-KEFS Number-Letter  110 0.102 0.285 

    D-KEFS Speed   110 0.172 0.069 

    WAIS-IV DS Total   110 0.088 0.356 

    WAIS-IV DSF   110 0.032 0.738 

    WAIS-IV DSB   110 0.054 0.572 

    WAIS-IV DSS   110 0.071 0.457 

    WMS-IV SSp    110 0.096 0.314 

FAS    Animals Total    110 0.159 0.094 

    Animals Number Neighborhoods 110 0.104 0.275 

    Animals Neighborhood Exemplars 110 0.139 0.144 

    Animals Neighborhood Run Size 110 0.170 0.073 

    DRM Total    110 0.080 0.402 

    DRM Critical Lures   110 0.163 0.086 

    D-KEFS Color Naming  110 0.038 0.691 

    D-KEFS Word Reading  110 0.043 0.653 

    D-KEFS Color-Word   110 0.082 0.390 

    D-KEFS Switching   110 0.097 0.309 

    D-KEFS Scanning   110 0.036 0.706 

    D-KEFS Number Seq.  110 0.051 0.593 

    D-KEFS Letter Seq.   110 0.073 0.444 

    D-KEFS Number-Letter  110 0.108 0.257 

    D-KEFS Speed   110 0.065 0.496 

    WAIS-IV DS Total   110 0.030 0.754 

    WAIS-IV DSF   110 0.021 0.826 

    WAIS-IV DSB   110 0.025 0.794 

    WAIS-IV DSS   110 0.019 0.842 

    WMS-IV SSp    110 0.078 0.414 

Animals Total   Animals Number Neighborhoods 110 0.177 0.062 

    Animals Neighborhood Exemplars 110 0.162 0.088 

    Animals Neighborhood Run Size 110 0.180 0.056 

    DRM Total    110 0.067 0.483 

    DRM Critical Lures   110 0.168 0.077 

    D-KEFS Color Naming  110 0.045 0.638 

    D-KEFS Word Reading  110 0.029 0.761 

    D-KEFS Color-Word   110 0.175 0.065 

    D-KEFS Switching   110 0.349 0.010* 

    D-KEFS Scanning   110 0.034 0.722 

* Result significant at p < 0.05 
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    D-KEFS Number Seq.  110 0.061 0.523 

    D-KEFS Letter Seq.   110 0.048 0.615 

    D-KEFS Number-Letter  110 0.500 0.001* 

    D-KEFS Speed   110 0.059 0.537 

    WAIS-IV DS Total   110 0.076 0.426 

    WAIS-IV DSF   110 0.082 0.390 

    WAIS-IV DSB   110 0.060 0.530 

    WAIS-IV DSS   110 0.047 0.623 

    WMS-IV SSp    110 0.091 0.340 

Animals No. Neighborhoods Animals Neighborhood Exemplars 110 0.109 0.253 

    Animals Neighborhood Run Size 110 0.127 0.182 

    DRM Total    110 0.116 0.223 

    DRM Critical Lures   110 0.130 0.172 

    D-KEFS Color Naming  110 0.011 0.908 

    D-KEFS Word Reading  110 0.026 0.786 

    D-KEFS Color-Word   110 0.118 0.215 

    D-KEFS Switching   110 0.133 0.162 

    D-KEFS Scanning   110 0.013 0.892 

    D-KEFS Number Seq.  110 0.035 0.714 

    D-KEFS Letter Seq.   110 0.020 0.834 

    D-KEFS Number-Letter  110 0.114 0.231 

    D-KEFS Speed   110 0.027 0.777 

    WAIS-IV DS Total   110 0.058 0.544 

    WAIS-IV DSF   110 0.036 0.706 

    WAIS-IV DSB   110 0.059 0.537 

    WAIS-IV DSS   110 0.049 0.608 

    WMS-IV SSp    110 0.077 0.420 

Animals Nei. Exemplars Animals Neighborhood Run Size 110 0.173 0.068 

    DRM Total    110 0.154 0.105 

    DRM Critical Lures   110 0.168 0.077 

    D-KEFS Color Naming  110 0.071 0.457 

    D-KEFS Word Reading  110 0.058 0.544 

    D-KEFS Color-Word   110 0.102 0.285 

    D-KEFS Switching   110 0.123 0.196 

    D-KEFS Scanning   110 0.044 0.645 

    D-KEFS Number Seq.  110 0.055 0.564 

    D-KEFS Letter Seq.   110 0.038 0.691 

    D-KEFS Number-Letter  110 0.109 0.253 

    D-KEFS Speed   110 0.061 0.523 

    WAIS-IV DS Total   110 0.073 0.444 

    WAIS-IV DSF   110 0.113 0.236 

    WAIS-IV DSB   110 0.088 0.356 

    WAIS-IV DSS   110 0.052 0.586 

    WMS-IV SSp    110 0.120 0.208 

* Result significant at p < 0.05 
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Animals Nei. Run Size DRM Total    110 0.438 0.001* 

    DRM Critical Lures   110 0.161 0.899 

    D-KEFS Color Naming  110 0.021 0.826 

    D-KEFS Word Reading  110 0.029 0.761 

    D-KEFS Color-Word   110 0.093 0.329 

    D-KEFS Switching   110 0.105 0.271 

    D-KEFS Scanning   110 0.036 0.706 

    D-KEFS Number Seq.  110 0.055 0.565 

    D-KEFS Letter Seq.   110 0.070 0.463 

    D-KEFS Number-Letter  110 0.160 0.092 

    D-KEFS Speed   110 0.028 0.769 

    WAIS-IV DS Total   110 0.080 0.402 

    WAIS-IV DSF   110 0.044 0.645 

    WAIS-IV DSB   110 0.050 0.601 

    WAIS-IV DSS   110 0.067 0.483 

    WMS-IV SSp    110 0.075 0.432 

DRM Total   DRM Critical Lures   110 0.045 0.638 

    D-KEFS Color Naming  110 0.010 0.917 

    D-KEFS Word Reading  110 0.024 0.802 

    D-KEFS Color-Word   110 0.036 0.706 

    D-KEFS Switching   110 0.064 0.503 

    D-KEFS Scanning   110 0.018 0.851 

    D-KEFS Number Seq.  110 0.027 0.777 

    D-KEFS Letter Seq.   110 0.051 0.593 

    D-KEFS Number-Letter  110 0.049 0.608 

    D-KEFS Speed   110 0.009 0.925 

    WAIS-IV DS Total   110 0.073 0.444 

    WAIS-IV DSF   110 0.059 0.537 

    WAIS-IV DSB   110 0.042 0.660 

    WAIS-IV DSS   110 0.060 0.530 

    WMS-IV SSp    110 0.090 0.345 

DRM Critical Lures  D-KEFS Color Naming  110 0.106 0.266 

    D-KEFS Word Reading  110 0.121 0.204 

    D-KEFS Color-Word   110 0.181 0.056 

    D-KEFS Switching   110 0.458 0.001* 

    D-KEFS Scanning   110 0.137 0.150 

    D-KEFS Number Seq.  110 0.140 0.141 

    D-KEFS Letter Seq.   110 0.129 0.175 

    D-KEFS Number-Letter  110 0.426 0.001* 

    D-KEFS Speed   110 0.115 0.227 

    WAIS-IV DS Total   110 0.108 0.257 

    WAIS-IV DSF   110 0.077 0.420 

    WAIS-IV DSB   110 0.083 0.384 

    WAIS-IV DSS   110 0.098 0.304 

* Result significant at p < 0.05 
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    WMS-IV SSp    110 0.111 0.244 

D-KEFS Color Naming D-KEFS Word Reading  110 0.184 0.052 

    D-KEFS Color-Word   110 0.161 0.090 

    D-KEFS Switching   110 0.143 0.133 

    D-KEFS Scanning   110 0.170 0.073 

    D-KEFS Number Seq.  110 0.155 0.103 

    D-KEFS Letter Seq.   110 0.117 0.219 

    D-KEFS Number-Letter  110 0.095 0.319 

    D-KEFS Speed   110 0.172 0.070 

    WAIS-IV DS Total   110 0.080 0.402 

    WAIS-IV DSF   110 0.053 0.579 

    WAIS-IV DSB   110 0.049 0.608 

    WAIS-IV DSS   110 0.041 0.668 

    WMS-IV SSp    110 0.094 0.324 

D-KEFS Word Reading D-KEFS Color-Word   110 0.102 0.285 

    D-KEFS Switching   110 0.110 0.248 

    D-KEFS Scanning   110 0.169 0.075 

    D-KEFS Number Seq.  110 0.173 0.068 

    D-KEFS Letter Seq.   110 0.162 0.088 

    D-KEFS Number-Letter  110 0.135 0.156 

    D-KEFS Speed   110 0.179 0.059 

    WAIS-IV DS Total   110 0.087 0.362 

    WAIS-IV DSF   110 0.050 0.601 

    WAIS-IV DSB   110 0.039 0.683 

    WAIS-IV DSS   110 0.047 0.623 

    WMS-IV SSp    110 0.099 0.299 

D-KEFS Color-Word  D-KEFS Switching   110 0.183 0.053 

    D-KEFS Scanning   110 0.100 0.294 

    D-KEFS Number Seq.  110 0.126 0.186 

    D-KEFS Letter Seq.   110 0.139 0.143 

    D-KEFS Number-Letter  110 0.176 0.063 

    D-KEFS Speed   110 0.086 0.367 

    WAIS-IV DS Total   110 0.076 0.426 

    WAIS-IV DSF   110 0.040 0.675 

    WAIS-IV DSB   110 0.061 0.523 

    WAIS-IV DSS   110 0.070 0.463 

    WMS-IV SSp    110 0.079 0.408 

D-KEFS Switching  D-KEFS Scanning   110 0.113 0.236 

    D-KEFS Number Seq.  110 0.101 0.289 

    D-KEFS Letter Seq.   110 0.092 0.335 

    D-KEFS Number-Letter  110 0.179 0.059 

    D-KEFS Speed   110 0.163 0.086 

    WAIS-IV DS Total   110 0.077 0.420 

    WAIS-IV DSF   110 0.025 0.794 

* Result significant at p < 0.05 
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    WAIS-IV DSB   110 0.045 0.638 

    WAIS-IV DSS   110 0.069 0.470 

    WMS-IV SSp    110 0.084 0.379 

D-KEFS Scanning  D-KEFS Number Seq.  110 0.171 0.071 

    D-KEFS Letter Seq.   110 0.164 0.084 

    D-KEFS Number-Letter  110 0.093 0.329 

    D-KEFS Speed   110 0.181 0.056 

    WAIS-IV DS Total   110 0.065 0.496 

    WAIS-IV DSF   110 0.030 0.754 

    WAIS-IV DSB   110 0.048 0.615 

    WAIS-IV DSS   110 0.060 0.530 

    WMS-IV SSp    110 0.088 0.356 

D-KEFS Number Seq. D-KEFS Letter Seq.   110 0.175 0.065 

    D-KEFS Number-Letter  110 0.103 0.280 

    D-KEFS Speed   110 0.168 0.077 

    WAIS-IV DS Total   110 0.099 0.299 

    WAIS-IV DSF   110 0.066 0.489 

    WAIS-IV DSB   110 0.053 0.579 

    WAIS-IV DSS   110 0.087 0.362 

    WMS-IV SSp    110 0.115 0.227 

D-KEFS Letter Seq.  D-KEFS Number-Letter  110 0.106 0.267 

    D-KEFS Speed   110 0.173 0.068 

    WAIS-IV DS Total   110 0.080 0.402 

    WAIS-IV DSF   110 0.073 0.444 

    WAIS-IV DSB   110 0.061 0.523 

    WAIS-IV DSS   110 0.090 0.345 

    WMS-IV SSp    110 0.122 0.200 

D-KEFS Number-Letter D-KEFS Speed   110 0.093 0.329 

    WAIS-IV DS Total   110 0.056 0.558 

    WAIS-IV DSF   110 0.033 0.730 

    WAIS-IV DSB   110 0.049 0.608 

    WAIS-IV DSS   110 0.067 0.483 

    WMS-IV SSp    110 0.071 0.457 

D-KEFS Speed  WAIS-IV DS Total   110 0.020 0.834 

    WAIS-IV DSF   110 0.031 0.746 

    WAIS-IV DSB   110 0.018 0.851 

    WAIS-IV DSS   110 0.012 0.900 

    WMS-IV SSp    110 0.047 0.623 

WAIS-IV DS Total  WAIS-IV DSF   110 0.146 0.125 

    WAIS-IV DSB   110 0.152 0.110 

    WAIS-IV DSS   110 0.139 0.144 

    WMS-IV SSp    110 0.106 0.266 

WAIS-IV DSF  WAIS-IV DSB   110 0.155 0.103 

    WAIS-IV DSS   110 0.142 0.135 

* Result significant at p < 0.05 
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Measure 1   Measure 2    df r p-value 

    WMS-IV SSp    110 0.082 0.390 

WAIS-IV DSB  WAIS-IV DSS   110 0.181 0.056 

    WMS-IV SSp    110 0.100 0.294 

WAIS-IV DSS  WMS-IV SSp    110 0.119 0.211 
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