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INTRODUCTION METHODS (Cont’d)  

CONCLUSIONS 
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Procedures: After consent, participants were administered a brief interview to obtain basic 
demographic information. 

 

Psychophysiological Measures: SC, HR, RR were recorded using a commercially available 
hardware unit (25) and software, LabChart v.5 (25). SC was recorded using two dry, 
bright-plated bipolar electrodes with Velcro attachment straps, HR was recorded using a 
Pulse Transducer, while RR was recorded using a Respiratory Belt.  

 

Mood Assessment: The SAM (22), a graphical depiction of pleasure, arousal and 
dominance, was administered  immediately after psychophysiological equipment 
attachment and immediately after the mood induction procedure. 

 

Mood Induction Paradigm (24):  After first SAM assessment, participants were randomly 
assigned to one of four mood conditions:  

 
 
 
 
 
 

 
Cognitive Measures: After mood induction, participants were administered the SAM, then:  
•  A brief creativity task (Remote Associates Test [RAT], 26) 
•  Two tasks of executive functioning: 
•  Phonemic Fluency:  “A” (27) 
•  Task Switching: “M/vegetable” (Alternate phonemic and semantic fluency; 10) 

•  Recall/Recognition of the presented RAT words 
•  In order to account for order effects, cognitive testing was counterbalanced 

Data Analyses 
•  Chi-square and Kruskal-Wallis tests were used to assess group differences (across mood-induction 

groups) across all demographic characteristics. 
•  To assess differences in changes between mood-induction groups, a one-way ANOVA was conducted 

for physiological and SAM scores. Change scores were the average level across the 5-sec period (or 
2 min, for HR) prior to mood induction onset subtracted from the average level across the 70-sec 
mood induction procedure. SAM change scores were the score prior to mood-induction onset 
subtracted from that post mood induction termination. 
•  ANOVAs were employed to assess performance for each cognitive task among the four mood groups 

separately for each order of task administration. 

•   The mood induction procedure successfully elicited changes in subjective valence and 
physiological arousal: changes in SC (but not HR or RR) and the targeted subjective mood state 
(SAM).  Moreover, SC significantly diminished in response to N-LA and P-LA IAPS images, 
whereas SC reactivity increased with increasing stimulus intensity (P-MA, P-HA). 

•   RAT completion after the fluency tasks resulted in trend level differences between mood 
conditions (N-LA vs. P-LA; P-LA vs. P-HA).  Phonemic fluency completion immediately after 
termination of the mood induction procedure resulted in a significant difference between mood 
conditions (N-LA vs. P-MA; N-LA vs. P-LA).  
 
•  Recognition task performance significantly differed between mood groups (N-LA vs. P-HA). 
Therefore, the P-HA mood state appears to enhance performance on tasks of memory 
recognition (but not recall). 

•  Overall, results validate a novel multimodal, combined visual and auditory mood induction 
procedure.  Moreover, results suggest that positive mood state differentially influences cognition 
as a function of arousal level and the nature of the cognitive task. Better understanding effects of 
prior task administration and duration of mood induction effects on subjective valence and 
objective arousal may prove fruitful in future research. 

Demographics:  There were no significant group differences in age, gender, ethnicity, education, 
primary language, handedness or verbal IQ score across the four mood induction groups.  
 
Objective Physiological Results:    
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  Positive affect improves aspects of cognition, such as executive functioning (1, 2, 3), 
memory (4, 5), and creativity (6, 7, 8), though also may hinder them (9, 10, 11). 
Discrepancies may be due to differing conceptualizations of affect, neglect to consider 
physiological arousal, lack of an objective measure of arousal (to validate mood induction 
procedures), and variability in cognitive measures.  
 

 Historically, emotion was conceptualized as a categorical construct (e.g., happiness, 
sadness, anger) (12). In contrast, recent theoretical perspectives are multidimensional 
utilizing a two dimensional approach whereby valence and arousal interact to induce 
affective experience (13). This is important in light of research suggesting moderate 
arousal enhances cognitive performance, whereas low and high arousal levels generally 
impair performance (14). Thus, incorporating objective physiological arousal levels (e.g., 
autonomic nervous system [ANS] reactivity) may help elucidate effects of affect (valence, 
arousal or their interaction) on cognitive processing.  
 

 The most popular ways to assess ANS reactivity are skin conductance (SC), heart 
rate (HR) and respiration rate (RR)(15). Effects of positive affect on ANS reactivity have 
generally demonstrated a positive association of SC reactivity with stimulus intensity 
(16-18), and  HR with pleasantness (16, 17, 19). RR findings are inconsistent (16, 20).  
 

 The International Affective Picture System (IAPS; 21) is one of a few mood induction 
paradigms that elicits changes in both valence and arousal.  The IAPS database comprises 
~1,000 images varying across valence, arousal and dominance. The IAPS successfully 
elicits changes in ANS reactivity and subjective valence (utilizing a self-report measure, the 
Self-Assessment Manikin [SAM]; 22). A musical mood induction paradigm also successfully 
elicits mood across both valence and arousal (23, 24).  
 

 In sum, type of mood induction procedure – in addition to the strength and level of 
arousal of the mood induction – when eliciting a particular affective state and examining its 
effects on cognitive functioning may prove to be important. 
 

AIMS OF PRESENT STUDY 
 

 To date, no studies have assessed the influence of positive affect, using both 
measures of subjective valence and objective arousal, on aspects of cognitive functioning, 
particularly executive functioning, memory and higher-order cognition such as creativity.  
The current study aimed to elucidate the physiological influences of positive mood on 
cognitive performance (executive functioning, creativity and memory) using a multimodal, 
combined visual and auditory mood induction procedure.  Specifically, we aimed to: 
 
1. Induce four mood states [neutral-low arousal (N-LA), positive-low arousal (P-LA), 
positive-moderate arousal (P-MA), positive-high arousal (P-HA)] and validate efficacy of 
the mood induction paradigm by measuring subjective mood and objective arousal. 
  
2. Disentangle the effects of positive mood versus arousal level on performance on tasks of 
creativity, executive functioning and memory. 

 
Sample:  120 (80F/40M) undergraduate students (Mean age=21.82, SD=4.18) participated 
in the study. Informed Consent was obtained in accordance with Brooklyn College IRB 
policies and procedures. 
 

RESULTS (Cont’d) 
Subjective Valence Score Results:   

 Analyses comparing changes in SAM valence scores across mood-induction 
conditions revealed a significant difference (F(3,113)=5.477, p=.001). Post-hoc analyses 
using Tukey criterion for significance indicated changes in valence significantly differed 
between N-LA and P-HA (p=.001) and at trend level between P-MA and P-HA (p=.077).  
 
Cognitive Testing Results: 
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N-LA (IAPS) P-LA (IAPS) P-MA (Music) P-HA (IAPS + Music) 

Note: *p<.1, **p<.05, ***p<.01, ****p<.001, ns=not significant, ‡= one-tailed. All tests are two-tailed except where 
otherwise noted. 

 
HR 
(F=(3,113)=1.678, ns) 
 

 M (SD) 
N-LA = 1.12 (5.55) 
P-LA = -1.58 (5.16)  
P-MA = -.82 (4.77) 
P-HA = .29 (4.45) 
 
 

 
RR  
(F=(3,113)=1.275, ns) 
 

 M (SD) 
N-LA = .260 (3.64) 
P-LA = 1.95 (4.83) 
P-MA = .08 (4.29) 
P-HA = .423 (3.51) 
 
 

No significant results among mood conditions for: 
 

Note:  *p<.1, **p<.05, ***p<.01, ****p<.001, ns=not significant, ‡= one-tailed.  All tests are two-tailed except where 
otherwise noted.  


